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1 Executive Summary

e There are 44 million women and men with osteoporosis (OP) and osteopenia in the
US. This population has an increased risk for OP-related fractures which have
significant associated morbidity and mortality. OP related fractures are estimated to
cost over $17 billion annually.

e Reclast® (zoledronic acid) for infusion, marketed by Novartis Pharmaceuticals
Corporation (Novartis), is a third generation bisphosphonate (BP) approved for the
treatment and prevention of OP, and the treatment of Paget’s Disease of the bone. In
OP, intravenous (i.v.) infusion of 5 mg annually provides a durable antiresorptive
effect with beneficial effects on fracture risk reduction, increases in bone mineral
density (BMD) and markers of bone turnover.

e Reclast is effective in the treatment and prevention of OP.

o Reclast treatment has been shown to provide significant reductions in
morphometric vertebral (70%) and hip fracture (41%), in addition to non-
vertebral (25%), clinical (33%), and clinical vertebral (77%) fractures in
postmenopausal osteoporotic women over a 3 year course of therapy.

o In osteoporotic women treated for 3 years with Reclast, 3 years of additional
therapy (6 years in total) resulted in a statistically significant increase in
femoral neck (FN) BMD and a 49% reduction in the risk of new morphometric
vertebral fractures compared with women who stop Reclast therapy after 3
years, suggesting that the protective effect against osteoporotic fractures may
persist.

o Post-hoc analyses of patients treated for 6 years with Reclast provide
information on subgroups that may benefit most from continued therapy (hip
OP, T-score < -2.5; or a new vertebral fracture while on therapy).

e The long-term safety profile of Reclast therapy (up to 6 years) has been established
through evaluation in controlled clinical trials and in post-marketing
pharmacovigilance; including evaluation of skeletal events of interest (osteonecrosis
of the jaw [ONJ] and atypical subtrochanteric femur fracture). Current labeling
describes the reported and potential risks with Reclast therapy and provides
recommendations to practitioners regarding continued therapy.

e While treating physicians have the option to interrupt therapy in individual cases based
on a benefit/risk evaluation, there is no evidence to support a blanket recommendation
of a drug holiday for all patients who receive Reclast therapy. Decisions to continue or
interrupt Reclast therapy should be made on a patient-specific basis with consideration
of clinical factors and BMD or bone turnover markers (BTM) to guide decision
making.
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2 Introduction

The Food and Drug Administration (FDA) has convened a joint meeting of the Advisory
Committee for Reproductive Health Drugs and the Drug Safety and Risk Management
Advisory Committee to “discuss the benefits and risks of long-term bisphosphonate use for
the treatment and prevention of osteoporosis, in light of the emergence of the safety concerns
of osteonecrosis of the jaw and atypical femur fractures that may be associated with the long-
term use of bisphosphonates.” The sponsors of the currently marketed BP products for OP
have been invited to participate. Novartis was asked to provide responses to questions posed
by the FDA:

e Provide an opinion and discussion of whether the efficacy and safety data support a
long-term duration of use (i.e., > 3 years) for Reclast (zoledronic acid) Injection.

e Provide an opinion and discussion of whether either restricting the duration of use or
implementing a drug holiday may be beneficial for patients requiring long-term
treatment.

This document presents efficacy and safety data from the Reclast post-menopausal
osteoporosis (PMO)/osteopenia development program to inform the benefit-risk assessment of
Reclast, in the context of the available information on ONJ and atypical subtrochanteric femur
fractures from clinical trials and post-marketing surveillance. These data will form the basis of
Novartis responses to the questions posed.

2.1 Osteoporosis and Osteopenia

OP is a chronic, progressive disorder in which bone resorption exceeds formation, resulting in
decreased bone mass and deterioration of the microarchitecture of bone. This results in
decreased bone strength and increased susceptibility to fracture. OP is a silent disease until it
is complicated by fractures (NIH 2001).

In the United States, approximately 10 million Americans have OP and another 34 million
have low bone mass (osteopenia) and are at risk of developing OP; 80% of these are women.
Women with low bone mass have an increased fracture risk (compared with those with
normal bone density) unless bone loss is prevented (NOF 2010).

Over 2 million osteoporotic fractures are reported each year, which is greater than the annual
incidence of heart attack, stroke, and breast cancer, combined (NOF 2008, AHA 2008, ACS
2008). Fractures related to OP will affect approximately 1 of every 2 women and 1 of every 5
men over the age of 50 in the United States. The most common fractures are those of the
spine, hip and wrist. Hip fractures result in 10 to 20 percent excess mortality within one year.
Over half of women who sustain a hip fracture do not return to their previous functional state
and become dependent on others for their daily activities (Bentler 2009, Cauley 2000).
Additionally, hip fractures are associated with a 2.5 fold increased risk of future fractures.
Mortality is also increased following spine fractures, which can cause significant
complications including back pain, height loss and kyphosis. Multiple thoracic fractures may
result in restrictive lung disease, and lumbar fractures may alter abdominal anatomy, leading
to abdominal pain, distention and constipation (NOF 2010).
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Annual US direct medical costs associated with new osteoporotic fractures are over $19
billion. By the year 2025, these costs are projected to rise by as much as 50%, to over $25
billion, reflecting an increase in the US population of persons aged 50 years and over (NOF
2010).

Over the past two decades, BP drugs have assumed a significant role in the prevention and
treatment of OP because of their demonstrated ability to increase BMD and reduce the risk of
fractures and their associated morbidity and mortality.

2.2 Reclast (zoledronic acid)

Intravenous Reclast as an annual infusion was developed to offer the opportunity for
improved compliance, without the potential for gastrointestinal (GI) irritation associated with
oral BP.

Reclast is a third generation BP with a high binding affinity for human mineralized bone. Like
other BP, Reclast binds to all bone surfaces with the greatest deposition on surfaces which are
in the process of mineralization at the time of infusion. Reclast, as an i.v. infusion, is
administered at a lower dose than oral BP (e.g., 70 mg alendronate weekly) where only about
1% of the drug enters the blood stream after each dose due to poor GI absorption (Fosamax”
United States Prescribing Information [USPI] 2011). After i.v. infusion, peak Reclast blood
levels occur at the end of the infusion period followed by a rapid decline in circulating
concentrations to <1% of peak levels by 24 hours after dosing. Mean urinary excretion of
unmetabolized Reclast is 39% over the 24 hours following infusion, indicating that
approximately 61% of the Reclast dose is deposited on the bone surfaces within 24 hours
(Reclast USP12011).

Delivery of the full annual dose (5 mg) at one time supports a rapid onset of the antiresorptive
effect, while the systemic exposure to Reclast at biologically relevant concentrations is
limited to a window of approximately 24 hours following annual infusion. With oral BP it
may take weeks or months to achieve similar coverage of the bone compared to i.v. Reclast
administration (Saag 2007).

Following deposition in the mineralized matrix, BP exert a long-term effect on bone
resorption (Fosamax USPI 2011, Actonel® USPI 2011, Boniva® USPI 2011). During the
process of bone resorption, BPs are internalized by fluid-phase endocytosis by the osteoclasts
(Thompson 2006, Coxon 2008). Within the osteoclast, BP inhibit the enzyme, farnesyl
diphosphate synthase (FPPS), which reduces bone resorption by the osteoclasts and promotes
their apoptosis (Russell 2007). The process of bone remodeling represents the main
mechanism by which BP are eliminated from the skeleton. The antiresorptive effect of Reclast
(and other BP) persists while sufficient drug is left on the bone surface to inhibit osteoclast
function whenever bone resorption is initiated. As a result, the duration of the bone-protective
effect of Reclast and other BP in a given patient depends on the intensity of bone turnover
(bone remodeling), with higher bone turnover resulting in more rapid clearance of the BP and
thus a shorter duration of action (Russell 2008).

Based on biomarkers of bone resorption (serum C-terminal telopeptide of Type 1 collagen [f-
CTx]) and bone formation (serum n-terminal propeptide of type 1 collagen [PINP] and bone
specific alkaline phosphatase [BSAP]), an infusion interval of 1 year for the 5 mg dose
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appears to be appropriate for most postmenopausal osteoporotic patients to maintain the
biomarkers of bone turnover within the pre-menopausal range (Black 2007). For
postmenopausal patients who are osteopenic, an infusion interval of every other year is
recommended due to persistent increases in BMD and changes in BTM beyond 1 year
(McClung 2009). It is important to note, however, that once bound to bone, all BP have a long
duration of effect (Fosamax USPI 2011; Actonel USPI2011; Boniva USPI 2011).

Reclast was approved for the treatment of postmenopausal OP in 2007. For this indication it
is administered annually as a 5 mg i.v. infusion.

Currently, Reclast is approved in the US for the following indications.

e Treatment of Paget’s disease of bone in men and women (approved 16-Apr-2007)

e Treatment of OP in postmenopausal women (approved 17-Aug-2007)

e Treatment to increase bone mass in men with OP (approved 19-Dec-2008)

e Treatment and prevention of glucocorticoid-induced OP in patients expected to be on
glucocorticoids for at least 12 months (approved 13-Mar-2009)

e Prevention of OP in postmenopausal women (approved 29-May-2009)
Zoledronic acid, the active ingredient in Reclast, is also approved as Zometa® with a different
dose and dosing regimen for use in advanced cancer indications. As the Zometa data does not

inform the benefit/risk of Reclast for OP/osteopenia, the Zometa clinical data in cancer
patients will not be reviewed in this Briefing Book.

3 Efficacy in Reclast Clinical Trial Program for Post-
menopausal Osteoporosis and Osteopenia

Supportive data to address the questions posed by the FDA are taken from completed phase
I and IIIb trials in adult patients with PMO, incident hip fracture, and osteopenia

(summarized Table 3-1).

Table 3-1 Summary of supportive efficacy and safety data from completed studies
Study Population Duration Primary Objective Number of Subjects
(ITT)

Pivotal Fracture | Osteoporotic 3 years Reduction of 7736

Trial (H2301) post- morphometric ZA: 3875
menopausal vertebral and hip Placebo: 3861
women fracture

Pivotal Fracture | Osteoporotic 3 years % change in 2456

Trial Extension 1 | post- femoral neck BMD | 7g: 616

(H2301E1) menopausal at Year 6 relative to | 73p3. 517
women Year 3 P373: 1223

Recurrent Osteoporotic Event driven: 5 | Reduction of 2127

Fracture Trial women and men | years with a clinical fractures ZA: 1065

(L2310) with an incident | mean follow up | after hip fracture Placebo: 1062
hip fracture of 1.9 years

Prevention of Post- 2 years % change from 581

Bone Loss menopausal baseline in lumber | zA: 379

(N2312) women with spine BMD
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Study Population Duration Primary Objective Number of Subjects
(ITT)
osteopenia Placebo: 202

ZA: zoledronic acid (Reclast); Z6: patients treated with ZA for up to 6 years; Z3P3: patients treated with 3 years of ZA followed
by 3 years of placebo; P3Z3: patients treated with 3 years of placebo followed by 3 years of ZA

3.1 Reclast Pivotal Fracture Trial in postmenopausal osteoporosis
(H2301)

Women with PMO are at a markedly increased risk for fractures of the spine, hip and wrist.
Prevention of these fragility fractures is the goal of OP therapy. The Pivotal Fracture Trial
Study (H2301) investigated the efficacy and safety of Reclast compared with placebo (PBO)
in reducing vertebral and hip fractures over 3 years in PMO patients. The results of this trial
have been published in the New England Journal of Medicine (Black 2007) and serve as the
basis of the approved labeling for the treatment of PMO.

This trial was a 3-year multicenter, randomized, double-blind, PBO-controlled trial in women
with PMO. A total of 7736 women were enrolled in 27 countries. Patients were randomly
assigned to receive Reclast or PBO infusions annually for 3 years in addition to daily oral
calcium and vitamin D.

Postmenopausal women between the ages of 65 and 89 with a BMD T-score of -2.5 or less at
the Femoral Neck (FN) (with or without evidence of a previous vertebral fracture), or a T-
score of -1.5 or less with radiologic evidence of a previous vertebral fracture were studied.
The primary efficacy endpoints were new vertebral fractures and hip fracture. Secondary
endpoints included non-vertebral fractures, changes in BMD and changes in BTM (PINP, -
CTx, and BSAP).

Treatment with Reclast was found to reduce the risk of morphometric vertebral fracture
(fractures identified by measurement of vertebral height on spine radiograph) by 70% during a
3-year period as compared to PBO (3.3% in the Reclast group vs. 10.9% in the PBO group)
(Figure 3-1), and reduced the risk of hip fracture by 41% (1.4% in the Reclast group vs. 2.5%
in the PBO group) (Figure 3-2). Non-vertebral fractures, clinical fractures, and clinical
vertebral fractures were reduced by 25%, 33%, and 77%, respectively (p<0.001 for all
comparisons) compared with PBO group (Figure 3-2).

The number of fractures prevented per 100,000 patient-years (pt-yrs) of treatment with
Reclast based on these findings is 2533, 1467 and 367 for morphometric vertebral fracture,
any clinical fracture and hip fracture, respectively. The number of patients needed to treat
(NNT) to prevent 1 fracture with 3 annual infusions was 13.2, 22.7 and 90.9 for morphometric
vertebral fracture, any clinical fracture and hip fracture, respectively (Data on File).

BMD and markers of bone turnover were assessed as surrogate markers of efficacy. Reclast
was associated with a significant improvement in BMD. Total hip, lumbar spine and FN
BMD increased significantly by 6.0%, 6.7%, and 5.1%, respectively, compared with PBO
(p<0.001 for all comparisons). All 3 biochemical markers of bone turnover decreased
significantly in patients in the Reclast group as compared with those in the PBO group
(p<0.0001 for all comparisons), and importantly, the mean values remained within the pre-
menopausal reference range over the 3 year treatment period.
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Figure 3-1 Effect of zoledronic acid treatment on the risk of vertebral fractures —

Study H2301 (mITT")
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Figure 3-2 Effect of zoledronic acid treatment on the risk of hip and other clinical
fractures over time — Study H2301 (ITT)
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In patients with OP treated with antiresorptive agents, reduction in bone turnover can explain
part of the observed fracture risk reduction. Lower levels of BTM have been associated with a
lower risk of fracture in BP-treated patients. The association between changes in BTM and
fracture incidence was assessed in 1132 patients who had PINP measurements at baseline and
1 year as part of this Pivotal Fracture Trial. In this post hoc analysis, annual injections of
Reclast reduced markers into the premenopausal reference range, with a significant response
persisting after the third infusion. Clinical fracture risk at 3 years was lower in those with
lower levels of PINP at 1 year. Furthermore, there was no association between low P1NP
levels at 1 year and increased fracture incidence (Delmas 2009).

3.2 Reclast Pivotal Fracture Trial Extension up to 6 years (H2301E1)

The Reclast Pivotal Fracture Trial study was extended to 6 years, to investigate the long-term
effects of Reclast in women with PMO through assessment of the surrogate marker BMD and
secondarily on fracture risk reduction.

1233 women who received Reclast for 3 years in the Core study (H2301) were re-randomized
to blinded treatment with Reclast or PBO for an additional 3 years (zoledronic acid up to 6
years: Z6, n=616; 3 years of zoledronic acid followed by 3 years of PBO: Z3P3, n=617). In
order to retain the blind of the Core study, patients who had received PBO for 3 years during
the Core study were assigned to receive Reclast in the extension study (P3Z3, n=1223). As
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the pre-planned analysis of this study was designed to assess the difference between the Z6
and Z3P3 groups, and as the P3Z3 group was not a randomized study population, only the
data for the two randomized treatment groups (Z6 and Z3P3) are provided below.

The primary efficacy endpoint was the percentage change in FN BMD from Year 3-6. Pre-
specified secondary endpoints included BMD at other sites, fractures (morphometric
vertebral, hip, clinical vertebral and non-vertebral), BTM, and safety parameters.

In the Z6 group, FN BMD increased from baseline to Year 3 and was maintained up to 6
years (Black 2010 ASBMR Oral Presentation). In the group that discontinued Reclast after 3
years (Z3P3) FN BMD showed modest loss (between treatment difference 1.36%), though it
remained well above the mean pretreatment BMD from Year 0 of the Core study (Figure 3-3).
Similar findings were observed for total hip and lumbar spine BMD.

Figure 3-3 Percentage change from year 0 in femoral neck BMD over 6 years
(H2301E1 ITT population)
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Values shown are for patients treated with Reclast in the Pivotal Fracture Trial who were subsequently
re-randomized to the Z6 and Z3P3 groups. The FN BMD values were not significantly different at re-
randomization. Year 4.5 is ITT population, year 6 is mITT population.

During the 3 years of the extension study, the mean PINP rose slightly in both the Z3P3
(+32.5%) and Z6 (+19%) groups (Figure 3-4). Three years after discontinuation, PINP
remained below pre-treatment levels for the Z6 and Z3P3 groups. The values for most patients
in both treatment groups were within the normal pre-menopausal reference range (15.1-58.6
ng/mL per Synarc technical protocol for serum PINP, dated Mar 1, 2010). The patterns of
change were similar for B-CTX and BSAP, but the sample sizes for these markers of bone
resorption were too small to draw meaningful conclusions.



Novartis AVAILABLE FOR PUBLIC DISCLOSURE WITHOUT REDACTION Page 13
Sponsor Briefing Document

Figure 3-4 P1NP (ng/mL) by visit over 6 years — Study H2301E1 (ITT)
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The horizontal reference lines are the lower and upper normal pre-menopausal reference limits (15.1
and 58.6 ng/mL). Min, 1% quartile, median, 3¢ quartile, and max are presented in each plot.

Incident morphometric vertebral fractures have been shown to be associated with significant
pain, limited activity, disability and increased risk of future fractures. During the Core study
(H2301), the incidence of new morphometric vertebral fractures in the PBO group was 10.9%
which was reduced to 3.3% in the Reclast treatment group. In this extension study
(H2301E1), the rate of morphometric vertebral fractures was 6.2% in the patients that
discontinued Reclast (Z3P3), and 3.0% in the group that continued Reclast (Z6), Z6 vs. Z3P3,
p=0.035 (Figure 3-5), suggesting that while some benefit persists even after discontinuing
therapy, greater benefit is achieved with continued therapy. The sample size in the extension
trial was relatively small and the fracture incidence was low, therefore making it difficult to
assess non-vertebral fracture outcomes.
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Figure 3-5 Morphometric vertebral fractures, Years 3—6—Study H2301E1 (ITT)
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After 3 years of annual Reclast treatment, the Z3P3 group (those who discontinued therapy
for up to 3 years) maintained their mean BMD above their Core pretreatment value.
Nevertheless, a significant reduction in the risk for morphometric vertebral fractures was
observed in patients who continued annual treatment for 6 years as compared with those who
discontinued treatment (Figure 3-5). These data demonstrate NNT of 31.3 for prevention of
these fractures over the 3 year extension treatment period, representing prevention of 1067
fracture events per 100,000 pt-yrs (Data on File).

Thus, stopping treatment after 3 years of annual Reclast therapy may not be optimal for all
PMO patients. To address this issue, Novartis conducted a post-hoc analysis to identify the
predictors of new vertebral fracture risk and to determine which subgroups of patients may be
most likely to benefit from continued therapy (Data on File). The most important predictors of
new morphometric fracture risk in the Z3P3 group were FN or total hip T-score at H2301E1
baseline <-2.5 [Odds Ratio (95% Confidence Interval [CI]) = 3.3 (1.4, 8.0), p=0.008; and 4.01
(1.8, 8.9), p=0.0007, respectively], and incident morphometric vertebral fracture during the
Core study (Odds Ratio 4.74 [1.3, 16.7], p=0.0156). Significant beneficial treatment effects
(absolute fracture risk reduction and lowest NNT) with continued Reclast in H2301E1 were
seen in these high risk subgroups. While it is acknowledged that the sample size for this
analysis is small and should be interpreted with caution, the findings are consistent with the
OP literature.

3.3 Reclast Recurrent Fracture Trial in patients with recent hip
fracture (H2310)

Hip fractures are associated with increased morbidity, functional decline, and death in older
adults. One source of the excess morbidity in patients with hip fractures is new osteoporotic
fractures. Such fractures occur at a rate of 10.4 per 100 patients-years, which is 2.5 times the
rate in age-matched persons without previous hip fracture (Colon-Emeric 2003).

Reclast was investigated to assess its impact on reducing clinical fractures in patients who had
an incident low trauma hip fracture. In this trial with a median patient follow-up of 1.9 years,
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the rate of any new clinical fracture was 8.6% in the Reclast group and 13.9% in the PBO
group, correlating to a 35% risk reduction with Reclast (HR [95% CI] = 0.65 [0.50 to 0.84],
p=0.001) (Lyles 2007) and extrapolating to the prevention of 2650 fractures per 100,000 pt-
yrs of treatment. The rates of new clinical vertebral fracture were 1.7% in the Reclast group
and 3.8% in the PBO group (p=0.02), and the rates of new clinical non-vertebral fracture were
7.6% and 10.7%, respectively (p=0.03). There was a non-significant trend in the reduction of
recurrent hip fractures (HR=0.70; p=0.18), with a new hip fracture rate of 2.0% in the Reclast
group and 3.5% in the PBO group (Table 3-2).

Table 3-2 Rates of fracture in men and women with an incident hip fracture over median 1.9 years
follow-up (H2310)

Number of
fractures to
prevent per

Reclast Placebo 100,000

(N=1065) | (N=1062) Hazard Ratio pt-yrs of
Location n (%) n (%) (95% Cl) p-value | treatment NNT
Any clinical fracture 92 (8.6) | 139(13.9) | 0.65(0.50-0.84) | 0.001 2650 18.9
Non-vertebral fracture | 79 (7.6) | 107 (10.7) | 0.73 (0.55-0.98) 0.03 1550 32.3
Hip fracture 23 (2.0) 33(3.5) |0.70(0.41-1.19) | 0.18 750 66.7
Clinical vertebral 21 (1.7) 39 (3.8) | 0.54(0.32-0.92) | 0.02 1050 47.6
fracture

'For clinical fracture end points the number of subjects with events is provided along with the 24-
month Kaplan-Meier estimates of the cumulative event rate

Total hip BMD was assessed as a surrogate marker at the contralateral hip. An increase in
total hip BMD was observed in the Reclast group (2.6% at 12 months, 4.7% at 24 months and
5.5% at 36 months) and declined in the PBO group by 1.0%, 0.7%, and 0.9%, respectively.

In this trial of highly co-morbid osteoporotic patients, Reclast was also found to reduce the
risk of death by 28% compared to PBO (a first for an OP therapy). This observed mortality
benefit was manifested after the first year of treatment, and persisted after adjustment for
baseline demographic and prognostic variables. While subsequent fractures were significantly
associated with death (HR 1.62, 95% CI 1.09-2.40), they only explained 8% of the survival
benefit (Colon-Emeric 2009).

Although osteoporotic fractures (including vertebral fractures) have been shown to be
associated with increased mortality, this significant mortality reduction was unexpected in a
trial powered to show a reduction in clinical fractures. The pathway and underlying
mechanism producing this death benefit remains unknown.

3.4 Reclast Prevention of Bone Loss (N2312)

During the onset of estrogen deprivation due to menopause, there is a loss of bone mass
resulting from increased bone resorption. Some women have significant bone loss during the
perimenopausal period that may progress to osteopenia which is associated with an increased
risk of fracture and continuing bone loss resulting in OP.

Reclast has been evaluated for the prevention of PMO in a 2 year study that compared a single
Reclast infusion or two annual infusions with PBO (McClung 2009). 581 postmenopausal
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women with low bone mass (BMD T-scores between -1.0 and -2.5) were enrolled in a two
year trial where they were treated with one of 3 treatment regimens: 1) PBO, 2) Reclast at
baseline only or 3) Reclast at baseline and 1 year. The objective was to assess the percent
change in lumbar spine BMD at 24 months relative to baseline.

In the analysis, women were stratified into 2 groups based on the number of years from
menopause (Stratum [: <5 years [n=224] or Stratum II: > 5 years since menopause [n=357]).
The results showed that Reclast given once significantly increased lumbar spine BMD relative
to baseline at 2 years in both Strata (4.0% in Stratum I and by 4.8% in Stratum II). The PBO
group had a decrease in lumbar spine BMD: -2.2% in Stratum I and -0.7% in Stratum II at 24
months. There was also a significant increase in hip BMD in the Reclast group while there
was a loss of BMD in the PBO group (Figure 3-6).

The treatment group who received 2 annual infusions of Reclast had a significant increase in
lumbar spine and hip BMD relative to PBO which was numerically greater but not
significantly different from the group that received a single infusion.

Figure 3-6 Effect of Reclast treatment on lumbar spine BMD in postmenopausal
women with osteopenia
O Placebo
M Reclast (Year 1 Only)
M Reclast (Year 1 and 2) <5 yr LMP = 5yrLMP
(Stratum I) (Stratum II)
81 (P =0.30)7 (P = 0.00)7
7 5.6%
61 4.6% 4.89 <0001
Percent 5- 4.0% (P < .0001) (P < .0001)*
Change (P < .0001)%
4
From

Baseline 37
in Lumbar 27
Spine BMD 1+

—17 ~0.7%

-2.2%

LMP = Last Menstrual Period. Stratum | <5 years from menopause; Stratum Il 2 5 years from
menopause (LMP). ~Reclast vs. placebo, ' Reclast (Year 1 and 2) vs. Reclast (Year 1 Only).

While no trial with BP in osteopenic patients has been designed to assess fracture end-points
(due to the necessary sample size and anticipated length of study to assess the end-point), the
increase in BMD with BP treatment is anticipated to reduce the known increased rate of
fractures (1.8-fold increase compared with normal BMD; Siris 2001) and delay the
progression to OP.
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4 Review of Reclast safety data

In the Reclast clinical development program for OP/osteopenia, the most common adverse
events (AE) include: pyrexia, myalgia, flu-like illness, headache, and arthralgia. The majority
of these symptoms occur within the first 3 days following Reclast infusion. The overall
incidence of serious adverse events (SAEs) and discontinuations due to AEs in clinical trials
was similar between Reclast and comparator groups as presented in the USPI. After the 3 day
post-infusion period, the overall incidence of AEs was comparable to PBO. AEs observed
during the clinical program are more fully described in the USPIL.

In order to fully evaluate the safety profile of Reclast during the development program,
Novartis prospectively incorporated an adjudication program to oversee the evaluation of
events of special interest within the clinical trials program. The adjudication program was
built utilizing pre-defined Medical Dictionary for Regulatory Activities (MedDRA) preferred
AE terms and laboratory parameters which triggered blinded external expert review to assign
“relationship” to Reclast use. The events of interest included: ocular, hypocalcemia, renal,
maxillofacial, joint-related avascular necrosis and delayed union/nonunion of fractures,
arrhythmia and cause of death.

Novartis routinely provides summaries of these events of interest to regulators as part of its
on-going post-marketing surveillance regarding Reclast, to which Novartis is committed both
in the U.S. and world-wide. To summarize briefly:

e OQOcular inflammatory events: Not visually threatening, can generally be treated with
topical therapy using either steroids or antibiotics. Consistent with those observed with
other BP.

e Hypocalcemia: Typically transient and asymptomatic, with full recovery following
supplementation of calcium.

e Renal impairment: Marginal and transient increase in serum creatinine following
infusion may occur without long-term effect on renal function (Boonen 2008). Post-
marketing renal reports including renal failure requiring dialysis or with a fatal
outcome have been received with a low reporting rate, primarily in patients with pre-
existing renal impairment, dehydration before or after the infusion, advanced age or
concomitant use of nephrotoxic medications.

e Maxillofacial (includes ONJ): To be discussed in detail in Sections 4.2, 4.3 and 4.7
below.

e Joint-related avascular necrosis and delayed union/nonunion of fractures: No evidence
of an increased risk was observed in the clinical trials.

e Atrial fibrillation: One trial in the development program found an imbalance in the
incidence of atrial fibrillation SAEs between Reclast and PBO. No plausible
mechanism and no evidence of a causal relationship between atrial fibrillation and
Reclast has been established (Camm 2010).

e Cause of death: No evidence of an increased risk was observed in the clinical trials.

A possible association between oral BP and esophageal cancer has been reported (Wysowski
2009) since the completion of the phase III registration program. Therefore, this event was
not prospectively adjudicated. In a review of the Reclast clinical trials database, there is no
evidence of an increased risk (2 reports of esophageal cancer in PBO treated patients and no
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reports in Reclast treated patients). Atypical subtrochanteric femur fractures: to be discussed
in detail in Sections 4.4, 4.5 and 4.8 below.

4.1 Bone safety

This section focuses on the long-term use of Reclast, related to bone safety, and will outline
the available information as it relates to ONJ and atypical subtrochanteric femur fractures.

Treatment with first-generation BP such as etidronate raised concerns over potential
mineralization defects (Jowsey 1971). Defective mineralization has not been observed in
long-term clinical studies with the nitrogen-containing BP, alendronate, risedronate, and
ibandronate, which do not share the same propensity for mineralization defects as etidronate.
These studies also reported total absence of other qualitative abnormalities (woven bone,
marrow fibrosis, or signs of cellular toxicity) in newly formed bone. Reclast is a third-
generation nitrogen-containing BP displaying the highest inhibition of FPPS and greatest
affinity for bone mineral to date.

Novartis prospectively assessed bone quality in a substudy of the Pivotal Fracture Trial
(H2301) in which 152 patients underwent bone biopsy. Analysis of bone structure by Micro
computerized tomography (CT) revealed better preservation of trabecular structure after
treatment with Reclast than with PBO. Qualitative analysis revealed presence of tetracycline
label in 81 of 82 biopsies from patients on Reclast and all 70 biopsies from PBO patients,
indicative of continued bone remodeling. There was no evidence of marrow fibrosis, woven
bone or osteomalacia after 3 years treatment with Reclast (Recker 2008).

In the Extension study (H2301E1), histomorphometry and micro CT data were available for 5
patients (3 in the Z6 group and 2 in the Z3P3 group) at the 6 year timepoint. All biopsies
contained double tetracycline labeling, no evidence of osteomalacia, woven bone, cortical
trabeculation or marrow fibrosis. The micro CT data revealed preservation of trabecular bone
structure.

Yearly i.v. zoledronic acid 5 mg for 3 years resulted in a median 63% reduction of bone
turnover with preservation of bone quality and no evidence for adynamic bone.

4.2 ONJ Overview

ONUJ is a dental event defined as an area of exposed bone in the maxillofacial region that does
not heal within 8 weeks despite proper dental care, in a patient who has not had radiation
therapy to the craniofacial region (Khosla 2007; Recknor 2011). The American Society of
Bone Mineral Research (ASBMR) appointed a multidisciplinary Task Force in 2007 to
address key questions related to case definition, epidemiology, risk factors, diagnostic
imaging, clinical management, and future areas for research related to the disorder. Their
report summarized the findings and recommendations of the Task Force focusing initially on
ONIJ in patients treated with BP. However, ONJ has since been reported in patients treated
with denosumab, a RANK-ligand inhibitor that inhibits bone resorption and is also indicated
for the treatment of OP. Therefore, reports of ONJ events are not limited to use in patients
who have received BP therapy.
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Risk factors for ONJ include: periodontal disease (including gingivitis), mucositis, infectious
osteomyelitis, sinusitis, dental abscess, bony tumors and metastases (Khosla 2007). Treatment
with chemotherapy and corticosteroids has also been identified as risk factors for ONJ.
Postmarketing experience and the literature suggest a greater frequency of reports of ONJ
based on tumor type (e.g. advanced breast cancer, multiple myeloma) and dental status (dental
extraction, periodontal disease, local trauma including poorly fitting dentures). Many reports
of ONJ, both in patients receiving i.v. BP therapy and those who have not, involve patients
with signs of local infection, including osteomyelitis.

Based on review of both published and unpublished data, the reported incidence rate of ONJ
in patients receiving oral BP therapy for OP appears to be very low, with estimates ranging
between 1 and 10 per 100,000 patient-treatment years (Khosla 2007).

4.3 Reclast clinical trial data and ONJ

In light of reports of a potential association of ONJ and BP therapy, Novartis established a
formal prospective program for the evaluation of ONJ during the Reclast clinical trials
program. The clinical trial program with Reclast is the only BP program for OP treatment to
prospectively adjudicate for ONJ. To objectively and independently assess maxillofacial AEs
and to identify possible causal relationships, an adjudication process was established. The
blinded, external adjudication committee consisted of 5 independent expert dental specialists
who reviewed maxillofacial AEs from all studies. The pre-specified definition of ONJ for
purposes of adjudication was “exposed bone with delayed healing despite 6 weeks of
appropriate medical care” (Ruggiero 2004), which predates, and is more conservative than,
the definition established by the ASBMR Task Force (Khosla 2007).

A list of 60 MedDRA preferred terms was selected by the adjudication committee in order to
identify potential cases of ONJ. When a potential case was identified through search of
MedDRA terms on the clinical trial AEs database, the clinical site was requested to provide a
standardized set of information defined by the adjudication committee. A thorough
description of the event with a detailed follow-up of the patient’s medical history, concurrent
medical conditions, and relevant source documents was requested for review by the
committee in a blinded fashion which then assessed whether each case met the specified
criteria for ONJ. Cases adjudicated as “confirmed” would meet the ONJ criteria regardless of
whether a duration of 6 or 8 weeks was used as the criterion.

While no reports of ONJ have been received by verbatim terms within the Reclast clinical
trials program, there were 4 cases of ONJ confirmed through adjudication, two in the pivotal
fracture study (one “probable” case in the Reclast group and one “possible” case in the PBO
group) and two in the Reclast Extension Study (one in the Z6 and one in the P3Z3 group). All
4 cases resolved with therapy. Patient narratives for adjudicated events of ONJ are presented
in the Appendix. The data represent a reporting rate of 8.8 per 100,000 pt-yrs for the phase I11
and IIIb trials, which is consistent with the rate of ONJ that has been reported with oral BP
use in OP (Khosla 2007). The calculated number needed to harm (NNH) for ONJ is 3783 for
patients who receive 3 years of Reclast therapy.
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4.4 Atypical subtrochanteric femur fractures overview

Atypical subtrochanteric femur fractures have recently emerged as a potential safety signal in
patients on long term BP therapy. These fractures have specific radiographic features, and all
major features are required to satisfy the case definition of atypical femur fracture. The major
features are (Shane 2010):
e Located anywhere along the femur from just distal to the lesser trochanter to just
proximal to the supracondylar flare
e Associated with no trauma or minimal trauma, as in a fall from a standing height or
less
e Transverse or short oblique configuration
e Non-comminuted
e Complete fractures extend through both cortices and may be associated with a medial
spike; incomplete fractures involve only the lateral cortex.

Atypical subtrochanteric femur fractures have also been reported in osteoporotic patients who
have not been treated with BP, which can confound the evaluation of an association with BP.

4.5 Reclast clinical trial data and “atypical” subtrochanteric femur
fractures

To evaluate available data related to atypical subtrochanteric femur factures within the Reclast
clinical program, a retrospective search of the AE database using the MedDRA preferred
terms for hip fracture and femur fracture was conducted for all Reclast phase III and IIIb
clinical trials, including those trials of OP in men and glucocorticoid-induced OP. Five reports
of subtrochanteric femur fracture were received (2 on PBO and 3 on Reclast). Clinical
fractures in the clinical trials program were verified based on either radiograph (X-ray),
radiographic report or surgical report. The major features of atypical fractures can only be
verified based on review of radiographic images; which were not available for these 5 reports.
The 5 reports of subtrochanteric femur fracture thus could not be confirmed or excluded as
atypical.

Novartis also commissioned a re-analysis of the Reclast Pivotal Fracture Trial (Black 2010).
On interrogation of the trial database, a total of 84 hip or femur fractures were identified for
assessment by a blinded external expert radiologist who reviewed all available data including
radiographic reports. Of these, 5 subjects who had 6 fractures meeting the pre-specified
regional criterion for fracture of the subtrochanteric femur were identified. Three were
receiving Reclast (2.8 per 10,000 pt-yrs) and 2 were receiving PBO (1.9 per 10,000 pt-yrs).
Although the location of these fractures was subtrochanteric, atypical features (per ASBMR
criteria) could not be fully assessed in this retrospective analysis since primary radiographs
were not available.

Therefore, there are no confirmed cases of atypical subtrochanteric femur fractures in the
Reclast clinical trials program. As a result, a reporting rate for atypical subtrochanteric
fractures cannot be determined.
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4.6 Post-marketing experience

To provide additional perspective on the potential risks and benefits of Reclast in the
treatment and prevention of OP, Novartis has reviewed its post-marketing database. As of 30-
Jun-2011, the worldwide patient exposure to Reclast (including Aclasta, the trade name used
outside of the US) was estimated to be over 2.3 million pt-yrs.

Because AE reports in a postmarketing setting are received voluntarily from a population of
uncertain size and in many cases are reported with limited information, it is not possible to
reliably estimate the frequency of postmarketing events or to reliably establish a causal
relationship to drug exposure.

4.7 Post-marketing reports of ONJ

The published incidence of ONJ in OP patients treated with oral BP is estimated to be 1-10
per 100,000 patient treatment-years (Khosla 2007). ONJ has been reported in the Reclast post-
marketing setting at a rate of 4.5/100,000 pt-yrs, which is consistent with the published rates
for oral BP. The majority of the ONJ reports to date have provided limited information to
confirm the diagnosis of ONJ (e.g., lack of information on the occurrence of exposed jaw
bone or event duration). The risk factors for ONJ that were identified as part of the review of
the Reclast case reports include preceding dental procedure, long-term exposure to steroids,
poor oral hygiene, and prior use of other BP.

Novartis will continue to closely monitor ONJ through its pharmacovigilance activities.

4.8 Post-marketing reports of “atypical”’ subtrochanteric femur
fractures

There have been rare post-marketing reports of subtrochanteric or diaphyseal femur fracture
after Reclast therapy, as well as rare reports of “atypical” femur fracture. Due to limitations in
the information provided with these post-marketing reports of “atypical” femur fracture (e.g.,
lack of information on the nature of trauma in association with the fractures, unavailability of
X-ray films or X-ray reports or unspecified anatomic location for the reports of the "atypical"
femur fracture), it is not possible to confirm whether these case reports meet the criteria for
“atypical” femur fracture, as defined by ASBMR Task Force (Shane 2010). For the post-
marketing reports of subtrochanteric/diaphyseal fracture or "atypical" femur fracture after
Reclast therapy, underlying medical conditions (e.g. OP, Paget’s disease of bone) may
provide an alternative explanation for these events.

Therefore, there are no confirmed cases of “atypical” subtrochanteric femur fracture in the
post-marketing experience with Reclast. Novartis will continue to closely monitor atypical
subtrochanteric femur fractures through its pharmacovigilance activities.

4.9 Novartis on-going safety evaluation program

Novartis is committed to the ongoing evaluation of the safety of Reclast and to providing
appropriate information to prescribers to allow for its informed use. This includes the
targeted adjudication program for events of special interest occurring in clinical studies, as
described above, along with post-marketing surveillance to evaluate the safety of Reclast. The
current Reclast USPI provides detailed information for prescribers on Contraindications,
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Warnings and Precautions, Adverse Reactions, and appropriate use in patient populations.
Novartis is committed to continued dialogue with the FDA to ensure that the Reclast label
reflects the available information for the product.

To further evaluate the long-term safety of Reclast especially with regard to rare skeletal
events Novartis initiated a 5-year cohort study using health registries in the Scandinavian
countries (Denmark, Norway and Sweden) to evaluate the safety of Reclast in relation to oral
BP and matched, untreated population controls. The purpose of this ongoing, European Union
post-approval commitment study is to further explore the incidence of specific safety-related
outcomes including: cardiovascular events, stroke-related events, skeletal events, and ONJ.
Denmark, Sweden and Norway were chosen for this study because they have national
registries for the recording of prescribed drugs and disease diagnoses that can be cross-
referenced. Implementation in these countries could cover a total potential subject population
of 18 million people. A report of the 5-year information is expected in 2015.

5 Overall benefit/risk of Reclast in light of the questions being
posed by FDA

An integrated evaluation of the benefit/ risk of Reclast is provided to support the answers to
the questions posed by the FDA.

Overall Benefit/Risk

In postmenopausal OP, the evidence from clinical trials demonstrates significant reductions in
the risk of hip, vertebral and other osteoporotic-related fractures with BP treatment over 3
years of therapy and continued reduction in vertebral fractures up to 6 years. In
postmenopausal women with OP at high risk of fracture who were treated with Reclast for 3
years, the numbers of fracture events prevented ranged from 367 per 100,000 pt-yrs for hip
fractures (which are associated with 20-25% 1 year mortality) to over 2500 morphometric
vertebral fractures (which have long term consequences for functional status, morbidity and
risk of higher morbidity fractures). After 3 years of treatment with Reclast, an additional 3
years of treatment prevented over 1000 morphometric vertebral fracture events per 100,000
pt-yrs when compared with patients that stopped Reclast treatment at 3 years. In a population
of osteoporotic patients with recent hip fracture, the benefit of Reclast therapy was also
demonstrated, correlating to the prevention of over 2500 clinical fracture events per 100,000
pt-yrs. Clinical fracture events are associated with significant increase in disability, morbidity,
mortality and decreased quality of life. Importantly, a significant 28% reduction in mortality
was observed in the highly co-morbid population studied in the Recurrent Fracture Trial.

In clinical trials, the safety and tolerability of Reclast has been demonstrated up to 6 years.
Data from the Reclast clinical trials program and post-marketing reports suggest that the
reported rate of ONJ in patients receiving Reclast is consistent with that estimated for the oral
BP by the ASBMR Task Force Report: 1 to 10 per 100,000 pt-yrs. Within the clinical trials
program and post-marketing data, there is no evidence for increased frequency of ONJ events
with longer duration of therapy. The incidence of atypical subtrochanteric femur fractures in
patients treated with Reclast for OP is not well established due to its rarity, and the limitations
in the availability of the radiographic evidence that is required for unequivocal diagnosis of
these events.
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Additionally, the Reclast prescribing information provides information for the practitioner
with regard to appropriate use in specific patient populations, based on available data and the
known mechanism of the drug, including Contraindications (Section 4 of the Reclast label)
and Warnings & Precautions (Section 5 of the Reclast label) including ‘ONJ’ and ‘Atypical
Subtrochanteric Diaphyseal Femoral Fractures’.

There are no controlled studies evaluating the effect of a drug holiday on the efficacy or safety
of Reclast. In patients with OP treated with antiresorptive agents, reduction in bone turnover
explains much of the observed fracture risk reduction. Lower levels of BTM appear to be
associated with a lower risk of fracture in BP-treated patients. The association between
changes in markers of bone turnover and fracture incidence has been assessed in patients who
had P1NP measurements at baseline and 1 year as part of the H2301 Pivotal Fracture Trial. In
a post hoc analysis of the Pivotal Fracture Trial, annual injections of Reclast reduced markers
into the premenopausal reference range, with a significant response persisting after the third
infusion with no association between low PINP levels at 1 year and increased fracture
incidence (Delmas 2009). The long-term data obtained as part of the Pivotal Fracture Trial
Extension (H2301E1) suggests that there are patients with postmenopausal OP who continue
to accrue benefits with Reclast therapy beyond 3 years.

In postmenopausal women with osteopenia Reclast increases and maintains BMD when it is
administered every 2 years, a fundamental component for the prevention of OP and
osteoporotic fractures.

Novartis Response to Questions Posed by FDA
e Provide an opinion and discussion of whether the efficacy and safety data support a
long-term duration of use (i.e., > 3 years) for Reclast® (zoledronic acid) Injection.
e Provide an opinion and discussion of whether either restricting the duration of use or
implementing a drug holiday may be beneficial for patients requiring long-term
treatment.

It is Novartis’ position that the overall data support the annual use of Reclast for 3 years and a
positive benefit/risk for treatment with Reclast up to six years in the treatment of OP. Data in
patients who remain on Reclast for up to 6 years suggest that continued treatment builds and
maintains BMD better than in patients who discontinued treatment after 3 years. The second 3
years of Reclast treatment provided additional benefit specific to the occurrence of new
morphometric vertebral fracture which are associated with increased risk of fractures. Advice
to the practitioner regarding the duration of use provided in Section 1.6 of the Reclast label
accurately reflects what is known about the product to date: “The safety and effectiveness of
Reclast for the treatment of osteoporosis is based on clinical data of three years duration. The
optimal duration of use has not been determined. Patients should have the need for continued
therapy re-evaluated on a periodic basis”.

A post hoc analysis from Study H2301 describing the relationship of PINP and BMD at 1
year post treatment in relation to fracture risk reduction at 3 years, in addition to post hoc
analyses from Study H2301E1 outlining which patients may best benefit from continued
therapy, have demonstrated that the use of BMD or markers of bone turnover are appropriate
surrogate markers to help inform the decision to continue or discontinue therapy. This
information, in addition to a clinical evaluation of other factors that may impact the risk for
future osteoporotic fractures, such as medication use (e.g. glucocorticoids, proton pump
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inhibitors), inactivity, and tobacco and alcohol use, will aid the decision of the practitioner to
continue or interrupt Reclast therapy.

It is Novartis’ position that the totality of efficacy and safety data with Reclast do not support
a blanket restriction on the duration of use or the implementation of a drug holiday for long-
term use. Current labeling recommends that the lower-risk population with osteopenia be
treated with Reclast infusion every other year and that the higher risk osteoporotic population
be treated with annual infusions of Reclast.

Novartis remains committed to ensuring that its products are used safely and effectively and
welcomes the opportunity to engage in the discussion of these important topics.

6 Conclusions

e Current data support a positive benefit/risk for Reclast for up to 6 years in patients
with osteoporosis.

e A decision to continue or interrupt Reclast therapy should be made by the health care
provider and patient on a patient-specific basis with consideration of relevant clinical
factors and bone mineral density or bone turnover markers

e The existing data do not support a specific limitation on the duration of use of Reclast
for all osteoporosis patients.
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APPENDICES

Narratives of Adjudicated ONJ cases from Reclast Clinical Trials

Reclast pivotal fracture trial (H2301)

Placebo treatment group: This patient (0601-00019) in the placebo group presented 6
months after the 3rd infusion with a lesion in the region of the left maxilla that was inflamed
and painful to palpation. Osteitis was diagnosed without any clinical evidence of a soft tissue
infection. Two debridements on the infected area and antibiotic therapy were performed as
treatment for the condition. The time to resolution was approximately 8 months. This case
was adjudicated a “possible” case of ONJ.

Reclast treatment group: This patient (0311-00020), a 70-year-old insulin-dependent
diabetic in the Reclast group who had never had regular dental care. She presented with an
abscess in the residual root of a previous extraction 5 months after her 2™ infusion. Given her
poor dental hygiene and long-standing diabetes, this patient was at high risk for delayed
healing and other complications. An additional 12 extractions and curettage were performed.
Within a week, the patient became extremely ill and was diagnosed with a periodontal
infection. She refused hospitalization. The infection subsequently spread to the mandibular
bone, resulting in osteomyelitis. The osteomyelitis resulted in necrosis of part of the mandible,
which was confirmed radiographically. The patient was subsequently treated with antibiotics.
Resolution of the infection with full healing was confirmed by X-ray. This case was
adjudicated a “probable” case of ONJ.

Reclast pivotal fracture trial extension (H2301E1)

The extension study had two adjudicated reports of ONJ, one in the Z6 group and the other in
the P3Z3 group (patients received placebo for the first 3 years and Reclast during the
extension study). The narratives for these cases are presented in below. Both patients made a
complete recovery following treatment with antibiotics and dental care.

The first patient (0736-00120), a 77-year-old Asian female in the Z6 group, presented 6
months after her 5™ Reclast infusion. She was a smoker with a medical history of poor dental
hygiene, periodontal disease, and loss of a tooth. Her dental visits occurred on an emergency
basis only. She presented with mandibular pain, swelling, pus discharge from the alveolar
ridge and numbness of the lower lip. The patient made a complete recovery following
treatment with antibiotics, wound debridement and sequesterectomy.

The second patient (0324-00062), a 76-year-old Caucasian female in the P3Z3 group
presented 10 months after her 2™ infusion. She had a medical history of alcohol use, dental
caries, and periodontal disease. The patient presented with mild tooth infection due to an
infected tooth socket. She made a complete recovery following treatment with antibiotics and
wound debridement.
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include afl the informatlon needed to use
Reclast SAFELY AND EFFECTIVELY, See full prescribing
Information for RECLAST.

Reclast® (zoledronlc acld) Injection
Initial U.5. Appraval: 2001

RECENT MAJOR CHANGES-

Indications and Usage (1.6) 0172011
Warnings and Precautions (5.) 0172011
Dosage and Administration (2, 2.6) 0372011

2 DOSAGE AND ADMINISTRATION
2.1 Treatment of Osteoporosls In Postmenopausal Women
22 Prevention of Osteoporosis In Postmenopausal Women
2.3 Osteoporosis In Men
2.4 Treatmentand jon
25 Treatment of Paget's Disease of Bone
26 Method of Administration

3 DOSAGE FORMS AND STRENGTHS

4 CONTRAINDICATIONS

AND USAGE
Reclast s a bisphosphonate Indicated for
« Treatment and prevention of postmenopausal osteoporasts (1.1,1.2)
= Treatment loincrease bone mass n men with osleoporosis (1.3)
. umm_ag_ and prevention of glucocorticold-Induced osteoporosis
« Treatment of Paget's disease of bone In men and women {1.5)
The optimal duration of use has not been determined. Patlents should
have the need for conlinued therapy fe-cvaluated on a perlodic
basis (1.6)

DOSAGE AND ADMINIST!
Infuston given Inlravenously over no less than 15 minutes:
Trealment of postmenopausal asteoporosls (2 1); treatment to
increass bone mass n men with osteapoross (2.3):treatment and
prevention of glucocorticold-induced osteoporasis (2.4): 5 mg once
ayear
Prevention of postmenopausal osteaporosls: 5 mg once every 2 years
@2
:3_333_53 disease of bone: a single 5 mg Infusion. Patients
recelve 1500 mg elemental calcium and 8OO 1U vitamin D dally

DOSAGE FORMS AND STRENGTHS —-—--=s=snnnemmnn
5mglina 100 mL ready-to-Infuse solution (3)
CONTRAINDICATIONS

Hypocaicen!
Hypersen

Ity to any component of Reclast (4.2,6.2)

41 Hypocalcemia
42 to Zoledronic Acld or Any Components of Reclast
5 WARNINGS AND PRECAUTIONS

5.1 Drug Products with Same Active Ingredient

5.2 Hypocalcemia and Mineral Metabolism

53 Renal Impalrment

5.4 Osteonecrosis of the Jaw

5.5 Atyplcal Subtrochanterlc and Diaphyseal Femoral Fractures
56 Pregnancy

5.7 Musculoskeletal Pain

5.8 Patients with Asthma

ADVERSE REACTIONS

6.1 Clinical Studtes Experience

6.2 Post-Marketing Experlence

DRUG INTERACTIONS

7.1 Aminoglycosides

7.2 Loop Diuretics

7.3 Nephrotoxic Drugs

7.4 Drugs Primarlly Excreted by the Kidney

USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

8.3 Nursing Mothers

8.4 Pedlalric Use

85 Geriatric Use

86 Renal Impairment

8.7 Hepatic lmpaiment

10

-

=

ANDP
Patients receiving Zometa should not recelve Reclast (5.1)
Patients must be adequately supplemented with calclum and
vitamin D (5.2)
Asingle dose shauld not exceed § mg and the duration of Infusion
should be noloss than 15 minutes. Renal toxicity may be greater In
patients with underlying renal Impairment or with other sk factors.
th creatinine clearance <35 mU/min should not recelve
ine before each dose 2,53)
Osteanecrosls of the [aw has been reported. All patients should have a
routine oral exam by the prescriber prior to treatment (5.4)
Atypical femur fractures have been reported. Patlents with thigh or
groln pain shoud be evaluated to rule outa femoral fracture (5.5}
Reclast can cause fetal harm, Women of childbearing potentlal should
be advised (5.6, 8.1
Severe Incapacilating bone, joint, and/or muscle paln may occur.
Withhold future doses of Reclast if severe symptoms occur (5.7)

ADVERSE REAC
The most common adverse reactions (>10%) were pyrexia, myalgla,
headache, arthralgla, pain in extremity (6 cally important

adversc reactions were flu-llke liness, nausea, vom!
and eye Inflammation (6.1).
To report SUSPECTED ADVERSE REACTIONS, contact Novartls
Pharmaceuticals Corporation at 1-888-669-6682 o FDA at
1-800-FDA-1088 or www.fda.gov/medwatch

DRUGIN
« Aminoglycosidss; May fower serum calclum for prafonged perfods

g, darthea (6.2),

Loop diuretics: May Increase risk of hypocalcemia (7.2)
Nephrotoxic drugs: Use with caution (7.3)

may be Increased
with renal impalrment. Moniter serum creatinine In patients at risk
7.4

,,,,,,,,,,,,,,,, USE IN SPECIFIC POPULATIONS

Nursing Mothers: Rectast should not be glven to nursing women (8.3)

Pediatric Use: Not Indicated for use in pediatric patlents (8.4)

Gerlalric Use: Spectal care to monitar renaf function (8.5)
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

1.1 Treatment of Osteoparosis in Postmenopausal Women
Reclast s Indicated for treatment of osteoporosls in postmenopausal
‘women. In pestmenopausal women with ostecporosis, diagnosed by bone

1.6 Important Limitations of Usa

The safety and effectiveness of Reciast for the reatment of osteoparosis s
based on clinical data of three years duration. The optimal duration of use
has not been determIned. Al patlents on bisphosphanate therapy should
have the need for continued therapy re-evaluated on a periodic basls.

2 DOSAGE AND ADMINISTRATION

Parenteral drug products should be inspected visually for particulate
matter and discoloration prior to adminlstration, whenever solution and
container “Ea_.,

syndromes, excislon of small Intestine) must be effectively treated before
Inftlating therapy with Rectast. Ciinical monitoring of calcium and mineral

5.8 Patlonts with Asthma
While not observed In clinical trials i_..: Reclast, there have been

evels and s highly for thess

patients [see Contrainalcations (4))

Hypocalcemla following Rectast administration Is a significant isk in

Paget's disease. All patients should be Instructed about the symptoms

of hypocalcamla and the Importance of calclum and vitamin D

supplementation In malntaining serum caiclum levels [sse Dosage and

h&i\:ﬁw‘m:g (2), Adverse Reactions (6. 1), Information \alum:mﬁmiw\_
the Import

hydrated prior to of Reclast
{see .si\_.a e Peaulons (631
The |v.Infuslon should be followed by 2 10 mL normal safine flush of the

Intravenous line.

foliowing Reclast
reduce the incldence of acule-phase reaction m_‘susam

may

S_o m and iamin O supplementaton n maintaining serum calclum
ievels [see D 12), (6.1),
Informatlon S\EQE: {17,

5.3 Renal impalrment

> m_;as dose of Reclast should not exceed 5 mg and the duration

A5 mg dose of Reclast
for palients with creatinine clearance »35 mUmin ?m Warnings and
Precautions (5.3)]

24 Treatmentof Osteoporosis in Postmenopausal Women
The recommended regimen Is a § mg Infusion once a year given
Intravenously over noless than 15 minutes. For osteoporosis treatment,
and to reduce the risk of hypocalcemia, patients must be adequately
supplemented with calclum and vitamin D If dletary intake is not
sufficlent, Postmenopausal women requre an average of at [east

1200 mg calcium and 800-1000 IU vitamin D dally.

2.2 Prevention of Osteoporosis in Postmenopausal Women

The recommended regimen Is a 5 mg Infuslon given once every 2

years Intravenously over no less than 15 minutes. Patients must be

adequately supplemented with calcium and vitamin D if detary intake Is

not sufficlent. Postmenopausal women require an average of 1200 mg

calcium and 800-1000 IU vitamin O daily.

2.3 Osteoporosis in Men

The recommended regimen Is a 5 mg infusion once a year given

Intravenousty over no less than 15 minutes. Patients must be adequately

supplemented with calcium and vitamin D If dletary intake s not

sufficlent. An average of at feast 1200 mg calclum and B0O-1000 1L

vitamin D dally s recommended.

24 Induced
Osteoporosis

The recommended regimen is a 5 mg infuslon once a year given

be no less than 15 minutes [see Dosage and
hns\:ws:g @21}

Reclast should not be used in patients with severe renal impalrment
{creatinine clearanice <35 mUmin) dus 1o lack of adequate clinical
experlence In this population [see Adverse Reactions (6.1},

Renal impalrment has been observed following the administration of
zoledronlc acid, especially In patfents with pre-existing renal compromise
o other risk

concomitant diuretic therapy, o severe dehydration occurring before

or after Reclast administration, Renal Impairment has been observed In

reports of
bisphosphonates. Use Reclastwith cauton in aspirin-sensilive patients
6 ADVERSEREACTIONS

6.1 Clinlcal Stuties Experlence

Becauss clnical rfals are conducted under widely varying conditions,

not reflect the rates observed in practice.

Ireatment of Osteoporos)s in Postmenopausal Women
‘e satety of ReclastIn the treatment of postmenopau:
was assessed In Study 1, a large, randomized, double-|
controlled, Study of 7736 women aged
65-B9 years with osleoporosis, diagnosed by bone mineral density or the
presence of a prevalent vertebral fracture. The duration of the trlal was
thres years with 3852 patients exposed to Reclast and 3852 patlents
exposed o placebo adminlstered once annually as a single 5 mg dose

In 100 mL solution infused over ateast 15 minutes, for a total of three
doses. All women recelved 1000 1o 1500 mg of elemental calcium plus
400 to 1200 1U of vitamin D supptementation per day.

The Incidence of all-cause mortality was similar between groups: 3.4%
In the Reclast group and 2.8% In the placebo group. The Incidenca of
serlous adverss events was 29.2% in the Reclast group and 30.1% In the

tients after a single Rare reports of and/
or dlalysls occurred in patients with undstlying moderate to severe renal
Impairment (see Post-Marketing Experlence (6.2)). Renal Impairment
may lead to increased exposure of concomitant medicatons that are
primarily renally excreted [see Drug interactions (7.4)|.
Serum creatinine should be measured before each Reclast dose. Translent
increase I tinine may be greater In p impalred
renal function; consider Interlm monitoring of serum creatinine in at-risk
patlents. Patients, especially those receiving dluretic therapy, shosild be
appropriately hydrated priorto admiistation of Reciast. Reclast should
be used
{7.3)}. Conslder monitoring serum creatinine in _um._azﬁ atrisk for renal
impalrment who are taking concomitant medications that are primarily
excreled by the Kidney [see Orug Inferactions (7.4).

5.4  Osteonectosls of the Jaw
Osteonecrosis of the faw (ONJ) has been reported In patients treated with

. The percentage of patlents who withdrew from the study
dua to adverse events was 5.4% and 4.8% for the Reclast and placebo
groups, respectively.

The safety of Reclastin the treatment of osteoporosis patients with
arecent (within 80 days) low-trauma hip fracture was assessed In

Study 2,a randomized, double-biind, placebo-controiled, multinational
endpoint-driven study of 2127 men and women aged 50-85 years; 1065
patients were randomized to Reclast and 1062 patlents wers randomized
to placebo. Reclast was adminlsterad onca annually as a single 5 mg
dose In 100 mL solution Infused over at [east 15 minutes. The study
continued untll at least 211 patients had a confirmed clinical fracture in
the study population who were followed for an average of approximately
2years on study drug, Vitamin D levels were not routinely measured buta
foading dose of vitamin D (50,000 to 125,000 IU orally or IM) was given to
patients and they were started on 1000 to 1500 mg of elemental calclum
plus 8000 1200 1U of vitamin D supplementation per day for atfeast 14

mineral density (BMD) or prevatent verlebral fracture, Reclast reduce:
the Incldence of fractures (ip, verlebral and non-vertebral osteoporosts-
related fractures). In patients at high risk of fracture, defined as a recer
low-trauma hip fracture, Reclast reduces the Incidence of new cilnical
fractures (see Clinical Studes (14.1))

1.2 Prevention of Osteoporosls in Postmenopausal Women
Reclast |s indicated for preventlon of osteoporosis In postmenopausal
women [see Clinical Studles (14.2)

1.3 Osteoporosis In Men

Recfast s indlcated for reatment to Increase bone mass in men with
osteoporosis [see Cifnical Studles (14.3)).

1.4  Glucocorticold-Induced Osteoporosis

Rectastis Indlcated for the treatment and pr
Induced In men and women who are elther Initiating or

FULL PRESCRIBING INFORMATION: CONTENTS*
1 INDICATIONS AND USAGE
1.1 Treatment of Osteoporosis In Postmenopausal Women
1.2 Prevention of Osteoporasts In Postmenopausal Women
1.3 Osteoporosis In Men
1.4 Glucocorticold-Induced Osteoporosls
1.5 Paget's Disease of Bone
1.6 Important Limitations of Use

continuing systemic glucocorticolds I a dally dosage equivalent fo
7.5mg o greater of prednisone and wha are expected to remain on
glucocorticolds for at east 12 months [sea Cllnical Studies (14.4).

1.5  Paget's Diseasaof Bone
Rectast s indicated for reatment of Paget's dsease of bone in men and
wiomen. Treatment s Indicated In patients with Paget's disease of bone
with efevations In serum alkatine phosphatase of two times or higher
than the upper limt of the age-specific normal reference rangs, or
thase who are symptomatic, of those at risk for complications from their
disease [see Clinlcal Studles {14.5].

intravenously over no 2ss than 15 minutes be adequately INCANCI  gas oror to the study drug Infusions
supplemented with calclum and vitamin D It dletary Intake is not p
Suflent A averdga of af st 1200 mg caclum nd 500-13001 procedures o e incidsncarofa)-catse mortaity wes 9 B3 1 Ina Hedlast grouyand
vitarin D dally s recommended with either oral of o3 inte S
A routine oral armination shouid be e Was 38.3% in the Reclast group and 41,3% in th placebo group. e
25  Treatment of Pagst's Disease of Bone toniiaton \oatviet Adenttl ity y due to adverse events
The tecommended dose s a5 mg Infusion. Theinfusion ime mustnotbe. gyt sl i Was 5.3% and 4.7% for the Reclast and placebo groups, respectively.
fess than 15 minutes glven over a constant Infusion rate L 5 e, Mavorss ted In at loast 2% of patents with osteaporosis
To reduce the risk of hypocalcemia, all patients with Paget's diseass {.g.. cancer, pooc oral hygiene,  and more frequently in the Reclast-treated patients than placebo-treated
should recelve 1500 mg elemental caiclum dally in divided doses disease of Infection, anema, patients in elther osteoporosts trlal ars shown below In Table 1
(750 mg two times a day, or 500 g three times a day) and 8001U Whileon beatment, sk
min 0 nthe 2 Reclast administration s W possib. Por Pwie Tabled. Qccurring In > 2.0% of
Al patents should be Instructed on the importance of cacium and wtamin D~ o Lo o ) oyt s condi d Mora Frequently than in Placebo-Treated
supplementation Inmalntaining serum calclum levels, and on o Hibenicnd il Patlents
ofhypocaicemia [sa2 Wamings and Pracautions (5.2 suggest whether discontinuation of bisphosphonate trsatment reduces the Study 1 Study 2
Re-treatment of Pagot’s Diseass riskof ON..Theclical udgment o the ealing physcian shoud gulde SmgIv Smgiv
After  single treatment with Reclast in Paget's disease an extended plan of each patient Reclast Placebo Reciast  Placebo
remission perlod Is observed. Speciic re-lreatment data are not avaliabls. il (see Adverse Reactions (6.1)). ance per oncepar onceper ance per
il ew;wﬁs_ R e DA en Wh0 5.5 Atypical Sublrochaneric and Dlaphyseal Femoral Fractures Syetom 0 year  year  year year
- o el nmﬁwﬂ_mﬁmﬂias or low lrauma q-wo.__mm_wﬂ_ﬁmﬁmsi shaft have ys! mﬁ-u:...: i wwm " w}emu i ﬂgm. i N_m
treated & = a = =
oy asdictated by medical | oo anywhere in the {emoral shaft from just below the lesser trochanter  Blood and the Lymphallc System Disorders
[ 1o above the suptacondylar flare and are transverse or short oblique In Anemia 44 36 53 52
2.6 Method of Administration orfentation without evidence of comminuton. Causality has not been Metabolism and Nutrition Disorders
The Reclast Infusion tme must not be less than 15 minutes givenovera | estabilshed as these fractures also occur In osteoporotic patients who Dehydralion 08 08 25 o]
constant infusion rate, have not been treated with bisphesphenates. A i
The L. Infusion should be followed by a 10 mL normal saline flush of the. | Atyplcal femur Anorexia 20 11 10 10
Intravenous line, trauma to the affected area. They may be bilateral and sg:%% Nervous System Disorders
Rectast solution for infuslon must not be allowed lo come In contactwith | report prodromal paln in the affected area, usually presenting as dul Headache 124 8.1 39 25
any caiclum or other Em;_ <cation-containing solutions, and should be aching thigh pain, weeks to months before acomplete fracture occurs, A Dizziness 786 6.7 20 40
asasingl through a separate vented number of reports note that patients were also recelving treatment with Earand Labyrinth u_quoa
infusion line. glucocorticolds (e.g., prednisone) at the time of fracture. Vertigo 40 13 "
It rafrigerated, allow the refrigerated solution to reach room temperature | Any patlent with a history of bisphosphonata exposure who presents With ¢y riac pisarders
before administration. ARer opening, the soluton Is stable for 24 hours at | thigh or groin pain should be suspected of having an atyplcal fracture and D eIrinaL
2°C-8°C (36°F - 46°F) [se6 How Suppiled/Storage and Handing (16)). should be evaluated to rule out an Incomplete femur fracture, Patients lation 24 19 28 28
presenting with an atypical ferur fracture should also b assessed for Vascular Disorders
3 DOSAGE FORMS AND STRENGTHS symptoms and slgns of fracture in the contralataral limb. Interruption of Hypertension 127 124 68 5.4
5mgin a 100 mL ready to Infuse solution bisphosphonate therapy should be considered, pending a risk/benefit Gastrolntestinal Disorders
4 CONTRAINDICATIONS assessment, on an Indlvidual bas's. Nausea 85 52 45 45
41 Hypocalcemia 56  Pregnancy Diarthea 6.0 56 52 47
[see Warnings and Precautions (5.2)] E&Em&ﬁ may Vomiting 48 32 34 34
<cause fetal harm when administered to a pregnant woman. If the patient
2 Himre o Zolefn A 2Ty becames rean e Larg i g, e palnt sl b lemalfalt 4531 09 18
reactions Including rare cases of urticarla, angioedemma,  Of the potential harm to the fetus. Women of earing potentia shoul
204 anaphylaci resclon/ahock s Tosorted Lee Emw.\sm;xsm be advised to avold becoming pregnant while on Reciast therapy [see Use ;zw_w_g.ﬁm__ﬁ_ - 8..._“ Ho .bn c._ - _“_.Maan 16
Experterice (6.2) In Specific Populations (8.1} o , Connectlve Tissue and Bon s
5 WARNINGS AND PRECAUTIONS 37 Mscdlaskatal Pl fiors - o B
51 Drug Products with Same Actvs Ingredient In post-markeling experlence, severe and occasionally incapacitating Myal wm 17 37 49 2.7
Rerlastconkain the s acase mared e oard i Zomes, sed for bone, oint, and/or muscle pain have been nfrequently reported in Painin Extremlty 1.3 99 59 48
oncology indications, and 4 patient belng treated with Zometa shouid not Tho time to onset Shoulder Pain 89 56 00 0.0
Bt of symptoms vared from one day 1o several months after starting the Bone Pain 58 23 12 10
g reat g drug, Consider withholding future Reciast treatment if severe symptoms NeckPain 44 18 14 11
52  Mypocaloemla and Mineral Metabollsm dvelop ost patens ad o of symploms e stopping A subsetad ¢ g
Pre-existing hypocalcemla and disturbances of mineral metaballsm (e.g., with g or another Muscle Spasms 37 34 15 1.7
Osteoarthits o1 97 57 45

hypoparathyroldism, thyrold surgery, parathyrold surgery;



Osteonecrosis of the Jaw

Musculoskeletal atrandomization and piacebo at Month 12 (n=181); and (3) placebogiven  Osteopotosls In Men M i
Pain 04 03 31 12 atrandomization and Month 12 (1=202), Reclast was administersdasa  The safely of Reciast In men with osleoporosis or osteoporosis secondary  In ths lal there were no cases of osteonecrosis of the jaw [see Warnings sh ool - a:w Nutrition Disorders 1 ;
Genoral Disor single 5 mg dose In 100 mL solution Infused over atleast 15 minutes. All to hypogonadism was assessed In a two year randomized, multicenter, and Precautions (5.4) fypocalchmia
Disorders and Administrative Site Canditions
Pyrexia 179 s 57 3 women recelved 500 to 1200 mg elemental calcium plus 400108001U  double-blind, active controlled group study of 302 men aged 25-86 Anorexia 2 2
i Vitamin O supplementation per day. years. One hundred fify three (153) patlents were exposed o Reclast Glucocorticold-Induced Oteoporosls Nervous System Disorders
uenza-like " i s 04 The Incidence of onca annually with a 5 mg dose In 100 mU nfused over 15 ;zm_mzn;imm:, men and women In the reatment and prevention Headache " 10
1) Rectast at randomization and at Month 12 (10.6%),(2) Rectastat minutes for up to total of two doses, and 148 p exposed toa was assessed I a randomized,
( @ Dizzlness 9 4
54 35 21 12 Tandomization and placebo given at Month 12 @ 4 weekly Tor up ac___nga,%sa blind, acllve controled, stratifled study of 833 men
54 10 15 05 randomization and at Month 12 (11.4%). The percentagas of patients who 1o two years. All participants received 1000 mg of elemental calclumplus ~ 8nd women aged 18-85 years treated with > 7.5 mg/day oral prednisone Lethargy § 1
g 29 32 3.0 withdrew from the study due toadverse events were 7.1%, 7.2% and 3.0% 800101000 U of vitamin D supplementation per day. {or equivalent). Patients were stratified according .m the duration of thelr Paresthesla 2 4
b pe %% o In the two Reclast respectively, The Incldence of all-cause mortality {one In each group) and serlous pre-study corticosteraid therapy: < 3 months prior Thoraclc and Disorders
g reported In at least 2% of patients with osteopenia and more frequently Inthe  adverse events were similar between the Reclastand active control and>3 to Dyspnea 5 1
13 13 5 05 Rectast-{reated patients than placebo-reated patients are shown InTable 2. treatmentgroups. The percentage of patlents experlencing atlsastone  {reatment subpopulation) Gastrolntestinal Dlsond
d t bl d The duration of the trial was one year with 416 patients exposed to asirointesting) Olvorders
20 10 11 05 Tabla 2. Advarse Reactlans Occurring In = 2% of Patlents with £ sorsy vept s conpplatia Fetwan e Fedasandaclveonyol
. 03 0 3 03 " Osteopenia and More :s_”maz han 1 Placeba-Troated  970UPS. with the exception of a higher Incidence of post-dose symptoms  Rectastadmiristered once as a single § mg dose in 100 mi Nausea 9 6
né Pal 5 Patients in the Rectast group that occurred within 3 days after Infusion, The overall  OVer 15 minutes, and 417 patlents exposed to a commerl Diarrhea 5 6
hest Paln 13 1 24 18 safety and tolerabillty of Reciast was similar to the active control oral w% for one year. N 6 5
Investigations Ema v Averss eactons reporte n ezt 2% men i csecporostand recelved 1000 mg of ”:_agi calclum plus 400t 1000 1U of vitamin D e ‘ i
Creatinine Reclast 5mg IV Placsbo more frequently In the Re ted pallents than the perudy, abdominal Distension 2 1
Renal Clearance 2.0 24 21 17 OncoPer  Reclast  ONCOPEr  aqtad patients and elther (1) not reported i e postmenopausal “The Incldence of all-cause mortallty was simlar between treatment
Decreased Year Once year osteoporosis treatment Ufal o (2) rspoted more equently n the tialof  9F0UPS: 0.9% In the Reclast group and 0.7% In the active conlro group. Abdominal Pain 2 2
R % % % csteoporcels In men are presentad i Table 3, Therefors, Tabls 3should  The Incldence of serlous adverse events was simila between the Reclast Vomiting 2 2
p: System Organ Class {n=198) (n=181) {n=202) be viewed In conjunction with Table 1 treatment and prevention groups, 18.4% and 18.1%, respectively, and Abdominal Paln Us 1
Treatment with intravenous bisphosphonates, Including zotedronic acld, has  “Metaballsm and nutrition disorders = the actlve control treatment and prevention groups, 19.8% and 16.0%, e PATL poe L
been assoclated with renal Impairment manifested as deterioration In renal Arrara 20 06 0.0 Table 3: Adverse Reactions Gecurring In > 2% of Men with respectively. The percentage of subjects who withdrew from the study SKIn and Subcutaneous Tissue Disorders
function {.e., increased serum creatining) and In rare cases, acute renal Nervaus systeny disardees ) Gsteoparosls and More Frequently in the Rectast-Treated du to adverse events was 2.2% in the Reclast group vs. 1.4% In the Rash 3 2
tailure. In the dinlcal fal for postmenapausal osteoporasis, patents with Pationts than the Active Control-Treated Patients and either  active control group. The overall safety and tolerability were similar Musculoskeletal, Connective Tissue and Bane Disorders
baseline creatinine clearance < 30 mL/min, urine dipstick 22+ protein or Headache 146 204 114 (1) Not Reported in the Postmenopausal Osteaporusis between Reclast and active control groups with the exception of a higher Athralgl 9 1"
incicase Insenum creatinine o >0 § mg/dl during th screening viss ere Dizziness 7.6 6.1 35 Treatment Trial or (2) Reported More Frequently Inthis Trial  [ncidence of post-dose symptoms In the Reclast group that occurred a8
exduded priorto 56 22 20 TN P within 3 days after Infuslon. The overall safety and tolerabllty profle of Bone Pain 9 5
dosing) and e Incidence of ren! fallure and Impalrment was comparable  Ear and labyrinth disorders Roclast b Rectast In glucocorticold-Induced osteoporosis was similar to the adverse Myalgla 7 4
for both the Redastand placebo treatment groups over 3 years, Including Vertigo 20 17 10 once. events reported In the Reclast postmenopausal osteaporosis clinical trial Back Pain 4 7
‘patients with mild to moderate renal impalrment (creatinine clearance nee peryear  once woekly
T1) #tbacellya, Qerai hers was  Sansiait ocrgage Vascular disorders % % Adverse reactlons reported In at least 2% of patlents that were either not Musculoskeletal Stiffness 2 1
I Serum c{aatiing cbserves BTN 105yS b Sening 01 A% ot Redlact. Hypertension 51 83 69 System Organ Class (N=153) (N=t4g)  reportedinthe postmenopausal osteoporosis beatment ial orreported  ggneral pisorders and Adminlstrative Site Conditions
N Syitem Disord more frequently in the treatment and prevention of glucocorlicold-Induced
reated patients versus 0.8% of placebo-treated patients which resolved Gastrointestinal disorders ervous Systerm Disarders osteoporosis tralIncluded the followlng: abdorinal paln (Recias! 7.5%; Influenza- 11 6
without specific therapy (see Warnings and Precautions (5.3) Nausea 177 16 79 Headache 15.0 6.1 actve control 5.0%), and musculoskelatalpain (Rectast 3.1%: actve Pyrexla o 2
Acute Phase Reaction Diarthea 81 66 78 Lethargy 33 14 control 1.7%), Other events Fatigue 8 4
The signs acute phase Sty ‘ Vomiting 76 50 45 Eye Disorders 4.3%, active conirol 6.2%), bone paln (Reclast 3.1%, actve control 2.2%) ligors 8 p
following Rediast Infusion Including fever (18%). myalgla © Dyspepsla 71 66 50 Eye paln 20 00 7In the oxtremly (eclast 3.1%, aclive contol 1.2%) n addtio, s
eadache (7%), and arthralgia (7%). The majority c_smmm Abdominal pain® 86 66 79 Cardlac Disorders equently than In the an 5 4
the first the dose of Rectast and ‘Atrfal fibrilaton 20 uanamzsmﬁ_ osteoporosis tral: nausea (Reclast 9.6%; active control Peripheral Edama 3 1
Constipation 66 72 69 m u
usually resotved within 3 days of onset but resolution could take upto 7-14 o Palpitations 00 8.4%), and dyspepsla (Reclast 5.5%; activs conirol 4.3%). Asthenla 2 1
days. in Study 2, patents without a contraindication Io acetaminophen were 20 11 05
provided with a standard oral dose 2t the time of the V nfusion and Instructed discomfort Bestipatary. Thoraiciand Medlastinal u_aawa Renal Impairment Latoratory Findige
Touse addi jominal distension and atthe end of the 12 mon| ] , early, ransient decreases in serum calcim an
onal acetamincohen at home for the next 72 hours as needed Abdominal distensls 2.0 06 0.0 Dyspnea 6.5 a7 Renal function measured prior to dosing and at the end of the 12 month In'the Paget's disease tals, early, ransient d i ch d
Redast fewer Skin and tissue disorders Abdominal pain® 79 41 study was comparable in the Reclast and acl [see observed. 1% of patients had serum
s ion I tis ia:fever (7%) and artralghs (3% The ncidence of P 10 22 5 Skin and Subcutaneous Tissus Disorders Warnings and Precautions (5.3} calcum levels <8.4 mg/dL 9-11 days following Reclast adrinistration
these symptoms decreased with subsequent doses of Rectast. Musculoskeletal and connective tissue disorders Hyperhidrosis 28 20 Acule Phase Reaction Renal Impajrment
Laboratory Findings Athralgla 73 188 193 Musculoskeletal, Connective Tissus and Bone Disorders fedast S L v — inclinical rals In Paget's disease there were no cases of renal
In Study 1, in women wilh postmenopausal osteoporsls, approximately Myalgia 192 27 69 Béau 196 68 ‘phase reaction that was similar to that seen in the Rectast postmenopausal nu quﬁﬁ&aﬂﬁ asingle & mg 15-minute Infusion {see Wamings
B3ek hal usculoskeletal pain 124 108 osteoporosis clinical tial -
7.5 my/aL) following Reclast admiristration. No symplomatic cases of v”_n‘_ .ﬂuiiq “_u w UM w u % Musculosketetal stffness 45 0.0 Acute Phase Reaction
b In Study 2, following pre-treatment with Vhisdid spacre e 28 5 Renal and Urinary Disorders Atrial Fibrillation ‘Tha signs and symptoms of acute phase reaction (Influenza-lke Iliness,
vilamin D, no patients had treatment emergent serum calclum levels A ‘Blood ereatining increased 20 07 The Incidence of atrial fibrllation adverse events was 0.7% (30f416)In pyraxia, myalgla, arthralgla, and bone pain) were reported in 25% of
below 7.5 mg/dL. Musculoskeletal 81 72 79 & | Disord d Admiristrative Sits Condit ¥ the Reclast group compared to no adverse events In the active control patients In the Reclast-treated group compared to 8% n the risedronate-
pain** otal Jisoidiens ind Admirvsiakve:=I ol Hons; group. Al subjects had a prior history of atrial flo and no cases treated group. Symptoms usually ocour within the first 3 days followl
Injection Site Reactions group. Symp ¥ ys ioloing
b O ieattons it s sl Bone pan 5.1 33 10 Fatigue 176 61 were adjudicaled as serlous adverse events. One patient had atral flutter  Reclast administration. The majority of these symptoms resolved within
Inthe ostroporasls blals ocal reactions et tha Infusion sta suctias 51 65 5 Pain 18 41 in the active conlrol group. 4days of onset
Itching, redness and/or pain have beer! reported n 0% t0 0.7% of patients Neck pain . 0 Chills a8 27 ¥
following the administration of Reclast and 0% to 0.5% of patients following Adthritis 40 22 158 i 5 ag Laboratory Findings Osteonecrosls of the Jaw
administration of placebo, Joint stitiness 35 11 20 ;: “;E ke liness 2 There wete no patients who had treatment emergent serum calclum Osteonecrosts of the Jaw has been reported with zoledronic acld (see
Osteonecrosis of the Jaw Joint swel 3.0 06 00 km alse w M 07 fevels below 7.5 mg/dL. Warnings and Precautions (5.4,
In the postmenopausal osteoporosts tral, Study 1, In 7736 patlents, Flank pain N o o m 0.0 ; B._.“a w_gg reaction 0o Infection Site Reactions 6.2 Past-Marketing Experience
after Initiation of therapy, symptoms conslstent with ONJ occurred in PainIn Jaw 25 =<n gal gs_u - " i o There were no local reactions at the Infusion slte. Becauss these reactlons are reported voluntarily from a population
one patient trealed with placebo and one patient treated with Reclast General disorders and uns_au_;au: site 8.552; -reaciive i of the Jaw of uncertain size, it s not always possible to relfably estimate their
w%_ cases resolved afler approprlate teatment [see Warnings and Pain 242 149 35 * Comblned abdominal pain, abdominal paln upper, and abdominal paln  In this trial thers were no cases of osteonecrosis of the jaw [sos Wamings  requency or estabilsh a causal refationship to drug exposure.
s‘mﬁh\ﬁ Mma m_;zwquw,;m_mm 3%%53_2 e aw were reported Pyrexia 27 210 a5 Joweer as one ADR and Precautions (5.4). The following adverse reactions have been ldentifled during post
group ' Chills 182 182 20 * Comblned musculoskeletal pain and musculoskeletal chest paln as Paget’s Dl 8 approval use of Reclast
Atrtal Fibriliation Fatigue 145 99 40 one ADR LS L goase 0 oo Acute Phase Reactions
Inth vtal, Study 1 In the Paget's disease trials, two B-month, double- blind, comparative, ot i che o
iy Asthenia 6.1 28 10 Ei:su&:ﬁi et ol stikes 440 o oy ever, headache, u-flke symptoms, nausea, vomiting, diarrhiea, artralgla,
d s of abal fibxliaton | ronic acld treatment, ‘multinaional studies of 349 men and women aged > 30 years with
s eers w_u“..y i mmﬁc n %w mmm Béwwn il u\mywﬂw Peroneraledema o o : s e _— e iatase and it confimed pagel's lesees ofbone, & MYAIga,Symptoms may b sighifcantand ead fo dehystation.
o 3852) In the placebo group. The overal Incldence of allatfal fbxflation Non-cardlac chest fig 7 - long-term renal function over 24 months was SaEsa; inthe 177 patients were exposed to Reclast and 172 patients exposed to Acute Renal impalrment
adverse events in the zoledronic acid reatment group was reported In 2.5% pain . Reclastand active control groups [see Warnings and Precautions 5.3).  risedronate. Reclast was administered once as a single 5 mg doss In Transient rise in serum creatinine correctable with Intravenous fluids;
of patients (96 0ut o 3862)in the Rectaslgroup vs. 1 9% of patients (75 out Influenza like liness 15 33 20 acuteShasiinietion 100 mL solution infused over al least 15 minutes. Risedronale was glven re requiring hos;
of 3852) In the placebo group. Over 90% of these events In both treatment Malaise 1.0 2.2 05 Reclastwa. with signs and —. as an oral daily dose of 30 mg for 2 months, serum creatinine was reported In patlents with 1) under
groups occurred more than a month after the infusion In an ECG sub-stidy, - reacton: myalgia (17.1%),fever (15.7%) fatlgue (12.4% m:’c 2 The incidence of serious adversa events was 5.1%In the Reclastgroup ~ disease, 2) dehydration secondary to fever, gastrolntestinal losses, o
ECG asubsetof and  * Combined abdominal pain, abdominal pain upper, and abdominal pain {11.1% m« mo?_ a o and 6.4% In the rlsedronate group. The percantage of patients who dluretlc therapy, or 3) other risk factors such as concomitant nephrotoxic
91011 days afer reatment. There was no difference In the ncidence of lower as one ADR i " and back pain (3 3%). which cccurred withdrew from the study due lo adverss events was 1.7% and 1.2% for  9rugs n the post-infuslon period
atlal reatment g these events wer Somtingg paln and chestpain as Wi s o day fllowtng e coss of Reclast. T oty of mse{1¢ Rectastandrsadronate groups, respectvely. ) Allergie Reactions
ot refated to the acute Infustons. In Study 2, adjudlcated serous adverse one Simploms were i to mocerate and resole within 3 Gays of e vent  AQYEse reactions ocourring In at least 2% of the Pagat's patents These have been rare reports of allerglc reaction with Intraverious
events of arlal fibrillation In the zoledronic acld reatment groupoccurted N pygar Adverse Events onset but resol 1 take up fo 7-14 days. The lncid Tthese ing Reclast ¢ & mg IV infusion) or risedranate (30 mg oral 2oledronic acid Including urticaria, angioedema, and
i

1.0% of patients (11 outof 1054) compared to 1.2% (13 outof 1057) In the
between

Ocular Adverse Events
Casesof
trealed with bisphosphonates, incuding zofedronic acid. I the osteoporosis
als, 1 ?a 1%)109(0.2%) patients reated with Redlastand 0 (0%) to 1
(<01 cated with placebo developed IntisAelts/eplsclerts

NEFEEEBE_I.EEEVBEEB

Tho safety of Reclast In postmenopausal women with osteopena Jow
bane mass) was assessed In a 2-year randomized, multi-center, double-
blind, placebo-controlled study of 531 women aged >45
years. Patients were randomized to one of three treatment groups: (
Reclast given at randomization and Month 12 {n=198); {2) Reclast given

Cases of Irits/uveitis/episcleritis/conjunctivitls have been reported in
patients treated with bisphosphonates, Including zofedronic acid. In the
osteoporosis prevention ti (1.1%) patlents treated with Reclast and 0
(0%) patients treated with placebo developed Iritis/uveitis,

Acufe Phase Reaction
In patients glven Reclast at randomization and placebo at Month 12,
Reclast was assoclated with signs and symptoms of an acute phase

{3.9%), Infiuenza-like liness (3.3%), and back paln (1.7
occurred within the flrst 3 days following the dose of Reclast The majortty
of these symptoms were mild to moderate and resolved within 3 days of
the event onset but resolution could take up to 7-14 days.

symptoms decreased with subsequent doses of Reclast
Atrial Fibrilation

The Incidence of al atfal fibrflation adverse events I the Reclast reatment
group was 3.3% (5 outof 153) compared 10 2.0% (3 outof 148) In the

dose for 2 months) over a 6-month study period ara listed by
system organ class in Table 4,

Table 4. Adverse Reactions Reported In at Least 2% of Paget's Patients
Recaiving Rectast (Single 5mg IV Infusion) or Risedronata (0ral

have also b

Hypocalcemia
Rare cases of hypocalcemia have been reported.

DOsteonscrosis of the Jaw

active control group. However, there were
serlous adverse events of atrial fibriliation in Bm Reclast treatment group,
Laboratory Findings

There were no patlents who had treatment emergent serum cafelum
Jevels below 7.5 mg/dL.

Injection Site Reactions

There were 4 patients {2.6%) on Reclast vs. 2 patients (1.4%) on active
control with local site reactions.

30 mg Daily for 2 Months) Over a 6-Mortth Follow-Up Period

30 mg/day
Smglv x 2 Months
Reclast risedronate
% %
stem Organ Class =17 (N =172]

Infections and Infestations
Influenza E §

Rare cases of 1he Jaw have been reported.
QOcular Adverse Events
Rars cases of the followlng events have been reported: conjunctivitis, Irts,

uveitls, eplscleritis, scleritis and orbital inflammation/edema. '

Tridocy
Other
Rare cases of hypotension in patients with undertying risk factors have
besn reported.

2078648 U8



DRUG INTERACTIONS commonly In ped onts Included pyrexia (51%), arthralgla -terminal propeptide oftype | cotagen [P1P) was evaluated n 5 dose, based Table 5. Prop Now Vortebral in Sludy 2, randomized, double-blind.
from 517101 peri ofovlaton and adecrease n the number of pegnant ats. ENects Fraclures d, multinational endpoint study of 2127 men
intervals. Treatmentwith a 5 oserved in both th p (0.310 1 times YT 5 years (mean age of 74.5). Concomilant
tumover markers lo mat following 2 § mg based on Heducton  Redicha g ather bisphosphonates and
55% reduction n b-CTx, 2 29% reduction In BSAP and a 52 % reduction Incuded an ncrease n pre-I Josses and P et sl was adminislered once
Ic acid is nol ¥ InP1NP over 36 months. There was no progressive reduction of bone adecraase In the number of implantations and Iive E.ﬁ: Reclast  Placebo Incidence  Incidence Infused over at
act drug al benefit outweighs the potential isk turnover markers with repeated annual dosing 5% frima Bbameriogy ) P . g 3 pruanteag
ined 10 patients
Aminoglycosides Hosima saisckorio ol concsniralion dala vas collinedirom 1 patenis: 5 praTEE, . ‘Bona Safety Studles: Zoledronic acidIs a potent Inhibitor of osteociastic m.:..“%m;gg {95%C)  (95% Cl) ftamin D {50,000
n s advises when Hsphogghonates,ncudng 2oledoic € a8 an's I neage gioupof 17 years) fused i 0.05 In pat an n zoledronic 22 50
mogycusiles tince hess agenlt may Favpar Sominutes ey nh.iéw was 167 ng/mLand 220 g bimL of bone are not av: acid of 4-500 1/kq {<0.1 10 3.5 tmes human exposur at the § mg il 18 3 paan @
r serum calclim leve! f TSl u__ Distribution: Sing ona mym? (-1 ya
o e o T 304 ol bt X infuslons of 2, 4, 8 or 16 mg 2ol urever anid prek Waliscolar boe 1ocs. Atleastone new 55 7 imary efficacy variable was the Incidence
e e E:gf;’wg_iamaz sttt é\.e o P Sx,zmwsmm:n nauaoaamz& 2 dose equivalentto human exposure at o Nﬂwéw%nz; # " sael wan m"&m:s%ﬂnﬂwﬁnﬁ .nu_zgn%hmﬂﬁ
1 /5t i Infusior o
lon should atso be exercised when Reclast s used in combination B5 GerfatricUss decrease from peak t i the i ﬁmagsu o Slo Alleastons new 76 70 35% Thers was alsoa 46% reduction in tha risk of a i
foop dluretics due to an Increased sisk of hypocalcemla ttreated patients 24 hours post Infusion with poputation ha vertebral fracture 3.3 109 . lracture (Table 7)
73 Nephrotoxic Drugs whowere at east 65 years of age, whie 2101 patients were at least 87 hours for the sarly dispasition phases of the drug i et -3years) 6390 (62.76)
it 75 years old In eficacy or Ination phase of oledronic acid was prolong monkeys, weekly mugrale e L
Cautlon s indlcated when Recast s used with other potentially y o} 28 id dos tumover P Varlables
nonsteroldal anti. drugs. between pallents under 75 years of age with thase atleast 75 year Y in ys 2and
g age, except that the acute phasa reactions occurred less frequent! and a terminal elimination hal 1,0 146 hours. The area 53:5_ decrease In cancellous and cortical BMD and bone strangth, at ys ma Placebo  Absolute  Relative Risk
7.4 Druga Primarily Excrated by the Kidney older pallents, plasma cur 5200 O cumul PR ol e L o ot 062) Reduction  Reduction In
following 0f tha patients [ fom 2 ta 16 mg. i e e e ¥ InFracture  Fracture
ol T it e e g, fow, with mean AUC,  ratios for cycles  evidence of a minerallzation defecl, no accumulation of osteold, and N0 mass Wnde, umber of baselie vertebral fracures,fermoral neck BMD i o
3 116, and 132 patlents, respectively were 65 years o age ot over, whlla  2and3varsus 10f 1,13 = 0.30and 1.16 2 0.36, respectively. woven bone, T-score,or priorbisphosphionate usage % y
impalrment, 24,29, and 68 patients, respectively wera atleast 75 years of age. Inwtroand ex vivostudles showed low affinity of zoledronic acid for 133 Reproductive and Develapmental Toxicology Effect on Hip Fracture over 3 years (95% C)* (95% C)
i ey antwbo HowBeel, el cfﬂ:_men inh u;Eﬂuu“dmﬂmiaB.\.N_NS.@‘;Z&“.\. ntemala rats ghven 0.01, i B A1 retng 53 35
i the elderly, taken to monitor renal functon eln binding In hum; reduction n the risk of hip fractures over a medlan duration of folow-u "
medications that are primardy excreted by the Kidney i u_ 50 ng/mL. 0,03, 0r 0.1 mg/kg/day beginning 15 days before maling and continuing gl bl bty P (23,83 (16,50
8.6 Renallmpalrment Metabolism: 2ymes in e nbmber o} 10 2.5% for placebo- treated patient 21 ®
8  USEINSPECIFIC POPULATIONS Rectast should not be used In patients with severe renal impalrment vito, Zoledronic acid does not undergo biokransformation Jn vivo In animal the mid- and hig! groups (20.3 tmes & 0537 (8,68)"
8.1 Pregnancy (creallnine ciearance <35 mL/min) due to lack of adequale studles, Aufs following a Figure 1. 3Vears i i
Pregnancy Category D [see Warnings and Precautions (5.6 experience in his population. No dosage adjustment s required In feces, ecovered it tha urne or . dose, basedon malenal effects were
RECLAST SHOULD NOT BE USED DURING PREGNANCY Ifthe patient acrealinine ciearance of = 35 mLIMIN [see Warings  indicating that the g & eiminated nlactvia e Kidney, Folowing an observedIn groups (20.1 times the human “p-value <0.05, “p-value <0.005
becomes pregnant while ta and  followinga s based on i d - *Event rates based on Kaplan-Meler estimates at 24 months

i this drug, the patient should be apprised
us

pregant while recelving Reclast
Incorparated nfo the bone matt, rom where
reteased over periods of weeks toyears. The extont

Iherapy, elc. {sea Posi-Marki

87  Hepaticimpalrment

mortalty In pregnant rats allowed

which

todeliver. Matenal mortallty was considered related to drug-Induced
Inhitition of skeletal caiclum moblization, resulting in periparturient

hypocalcemla. Thi

achutes
nlcal lumbar vertebral fractures

Excluding finger, toe and fa
@ Including clinical thoraclc and

Eftact on Bone Minerai Density (BMD)
Rectast sinificanty ncreased BMD relative to lacebo atthe hip and

bone, and hence, e am b (£50)39= 16% of In pregnant
fcty st Pecael enct e ,w: 2 e 24 hours, with only dugfoundnuie - 01.0.2,010.4 MoK dug gesaton adrs el efecisvece
though ter +
humass, 10 “Nmruw,um s _e__wﬁ“,_un e agnﬁ-ws:.;uu“ﬁcﬂmﬁam: Increase at the femoral neck over 35 months as compared to placebo.
t that upt Cilnical experlen ute (Reclast) over 0-24 hours, ;anzé naa prasumably bound to bone, IS siowly - and 14.2 Prevention of Postmenopau sal Osteoporusis
Therolort, felal - solution for d. recelved ahving rse post-mplantation | fetuses, and fetal skeletal,  The raductions In hip raclures over three years were greatet for Rectast
es) doses higher than d sncudbecareul prlongedow laaconertratons. T 024 ot ooy Folal skeletal sl b —
therapy. The Imp: S Overdosage may cause dinically significant renal Impalrment, Zotedronic a + 1 center,double-biind, 1»93&&%25&2 postmencpausal
iy Io conception and Clinically thickened, curved or shortened bones, wavy s, “ind shortened Jaw. Effect on Al Cilnical Fractures ed 245 years,
space, the partoula efevant reductions In serum levels of celclum, phosphorus, and P and thar acversa fetal it
Onfzayencus yersts ral G s Fnas ok been sty e by sk of dedic fuced lens, nudimentary cerebelum, b W 25 year and
In cadum glkniie sotasslum or and magnestum id 0= Ina 34% decrease \ucton of lung lobes, vessel dlzton, cloft paate, and dema, Skelelal fack, ertebral ol
beglning 15 days before mating and continuing Ihrough gestation, respectvely. in endot 2150 e . J TZumeste  facures) Morith 12 rer T
the number of stillbirths was Increased and survival of neonales méa doses of Reclast should not exceed 5 mg 2nd he duration of the 403+ 118 ng/mL vs. 264 = B8 ng/mt) and a Sﬁéﬂm% in sw ﬂm_ _En anlicipated sl i Table. Stratum il (2) Rectast given atrandormization and placeb at Month 12
was decreased at 20 3 times the anticlpated human 15 minutes [ses Dosageand (378 .+ 116ng k/mLvs. 420 + 218 ng x vmL). The difference between Iy 6. Compar 1t tha Incldence of i
e e e PR moume was rotsatscally SopTcant. Signs of matema toxkity were observe In the high-dose group and Table, Betwesc-Traatment comparian of th ncldence Pt
erse matemal effects alldose il 5 modosan 100m 15 minutes. Al
> 11 OESCRIPTION ‘Speciat Populations maximal exposure levels wero achleved In tis study. Todal Flacobs— Absoiis  Temlve ek Smedess atoast 15 minutes. Allwomen
graupsalt 0.1 Umes ths humin sysemic exposre folowng 15y Bt dd SRR md“_nig Redlast s not Indicated for use i children | in (N3875) (Ne3861) Reductin  Reduction  feCEvd 5000 asa_m elemental caiclum sﬁ 40010 800 U itamin O
0.01,0.03,or 0.1 mo/ko/day during gestation (2t doses < 0.4 tmes the ot Event  inFractire InFracture b
g
el Imidazol Gert affected by followlnga § 3 Rale  Rate  Incidenca  Incidence  Changeof BMDat24 Months: riatve obasene
acid 39533_. es ts structural formula fs: wwu ”,mwwﬁfu %wﬁagz and from N N % % Effect on Bona Minera! Density (BMD)
e e oe oS o o and abortion al (@5%CI'  (95%C)  Rectast signiicanty Increased lumbar spine BMD
[ _u.m.:, nant u Race:The na.a.srsmﬂnﬂ a;ﬁo&n acid was notaffected by race  goses > 0,04 Umes the human § mg Intravencus doss, based on a 308(84) 456(128) a4 33 atMonth 24 Recla: nzg arceat
gestaton adverse eal efects wereobserved af about 2 and 4 mes =~ PO3H, 10 paenty it carchr end borip me l-ties mgim? ! ith, and @058 3,42 Month
as N jopatc y , drug-induced hypocalceml lcal 1905 B4(26) 21 n Stratun | patients and 4.8% increase sm_;.:s:vg;asﬂ o
T ] . effect o i s27  @igee  monlhs Placebogiven al andomization and at Month 12 resuited in
post-mplaniation osses. decteases In viable fetuses, and fetal skeletal, /\ OH-H0 In 64 ““_ wﬂu._ﬁ”.mac_mm Ticieas 22 derease MO 1 Statumipleis and 0 74 degease S
— 4 in Stratum lents over 24 months. Therefore, Rectast given once
el e AT e . N PO3Hp function . Stugy 1: The eficacy and safety of Rectast In the treatment of Non-yertebral, 202(8.0; 388010.7) 27 % A\ Month Aina g o
In pregnant rabbits given daty subcutaneous doses of 2ofedrontc acld e oo e ! Sty arandomgeg,  Tacre (440 (139 4 o dins
t . N=37),pa ) 2 =
eipostnsTolowing NQMM% o a aﬂw%io monchydrate s a Its motecular  impairment = Ljmin, double-biind, placebo-controlled, multinationa study of 7736 women aged ._m.s.__ﬁ <000, ¢ Vnmz_« Am&c,ce Sl patlents over 24 months as compared 1o placeb (both p<0.000
comparlson) no adverse fetal effects were observed Matemat mortallty  10{MUIa IS C,H,gN,0,P,2H,0 and a molar mass of 290.1 /Mol 15%, ; 5 73) wi BMDT-score less velidies 6k A R Reclast also significantly Increased total hip BMO relative to placebo
and abortion occurred In all reatment groups (atdoses 2 004 imes the  2oledronic acld mononydrate s highiy solubla n 0. 1N sodlum hydroxide  renalimpairment (creatinine dearance = 00 mUmin = than or equal 10-1.5 and o 08, and atbonth 24 across both strata. Reclast given once at randomization
human § mg fntrayenous dose, based on a _Si. comparlson). Advesse  Solution, and 0 and andeeinge frachure(s), or a equal lo 2.5 with {and at Month 12) resulted In 2.6% Increase In BMD in
yith, and practicaly insoluble In organic solvents. The pHof the 3 i fadasis o g Women were  Excuding finge, toe faclal, and cinlcal toracic and fumbar veebral — Stratum palerts g 21% n St alrt ve 26 s
drug-induced hypocalcemia [see Noncinical ortcol agy {13.3)) Tor Infuslon ts approximately 6.0~ 7.0. rpads Bl fractures. and at Month 12 resulted In 2.1%
Reclas Injecton s avatiable 5 el scluion n ottes ot dlearance <35 i " APEECA L 4 Py therapi Ettect on Bans Mineral Donsity (8M0) decrease In _§c In Stratum | patlents and 1.0% decrease In BMD In
83  Nursing Mothers Intravenous Infuslon. One bottie with 10T mL 5,330 mg &3, which i raloxifene, tamaxifen,

ILIs notknown whether Recast s exreted in human milk, Because many
drugs are excreted in human milk, and becaust Reclast
tong-term, Reclast should not be administered toa m
84 PedialricUse

Reclastis not indicated for use In children

The safety and effectiveness of zoledronic acld was studied In

of zoledronic acid monohydrate, equivalent to 5 3@ Ngnns?n acidon
an anhydrous basis
Inactive Ingredlents: 4950 g of mannitol, USP, and 30 mg of sodlum
clirats, USP.

12 CLINICALPHARMACOLOGY

121 Mechanism of Action

recelving

84% Caucasi
wWhiCh 15 2.7 standar

I
13 NONCLINICAL TOXICOLOGY
131 Carclnogenesls, Mutagenesis, Impalrment of Fertility

conducted In mice and rats. Mice were glven dal
zoledronic acidof 0.1,0.5, or 2.0 mg/kg/day, There was an
Incldence of Harderlan gland adenomas In males and femaios m:

0.
Aone yedcaclfe el Feciastis abiphosphonaleand acts primarly onbone, s aninhiotor  {EATTRL 008 6 D2tines e b
o o of st . ¥
with severe osteogenesls imperfecta, aged 1-17 years, 55% male, 7 i i,am.i:a\__\; iday,
, with 2 mean lumbar spine BMD of 0.431 gm Priaalen
mean for age-matched s os ol Ngh bone 9, 9

increases in BMO were.

turnover. The maln molecular targe!

Mutagenests: Zoegtonic acd was notgenolon i e Ames bactell
mutagenicty assay In the Chinese hamster ovary cell assay. of In
gene mutatic Ath or

Uie enzyme (amesy pyrophosphate s tvely long duration
of action of atvibutable tofis hig ©
bone mineral,

122

In the osteoporosis reatment trial, the effect of Rectast reatmenton

activation
micronudleus assay.
Impairment of Fer
dooes of olecronic acid of 0.01,0,03,0 0.1 mg/kg begion

Invivorat

therapy, but excluded other bisphosphonates.
~5561) were evaluated annual)

BMD at the lumbar spine, total hip and

Stratum I patients over 24 months. Therefore, Reclast glven once at
(and atMonth 12) resultedina 4.7%

femoralneck, 12,24, and
36 months. Treatment with Reclast resulted In a B.7% Increase |n BMD at
the umbarspine, 6. 0% at the total hip, and 5.1% at the femoral neck, over

Bone Histology 33and 36 f
and 36 from
reated with 3 annual

Increase in BMD fn Stratum | patients and 3. crease in Stratum 1|
patlents over 24 months as compared 1o placebo (both p<0.000

143 Osteoporosis In Men

The efficacy and safely of Reclast In men with osteoporosls or
Was assessed

plus 40010 12001U of vitamin

doses of Reclas. O (e bopstes btained, 81 were KES: for qualttative

The two primary efficacy variabies were
Verteralaces a3 ars a1 cdenc f o racresover

In a randomized, multicenter, double-
o 302 men aged 25-86 years {mean ag
rial was two years. Patiants were randomizes

Hisiomorphomelry assassment, and 38 were

was a5 5 mg dos
over 15 minutes for  total of up to two doses, or 1o an or

1um pius 800 to 1000 1V of vitamin ©

3years. MicroCT. 76
acture was basd on bothunltatg dlagnass oy e radiogietand specimens Quallalive,
The recelved 1000 mg of elemental ¢
he dualcocurrence of 2 everts- telaive height alloof rela e helght Ettect on Halght supplementation per dzy.
reduction n a vertabral body of atleast 20%, together with alfeast a
e absoute decrease b peight Inin 3year steaporsis tudy, standing helghtwas measured Eftect on Bons Mineral Density (BMD)
Effoct on Vortobral Fractures compared to placebo (4.2 mm s, 7.0mm, i

decreased the Incldence of new vertebral fractures

markers of bone

-CTxand

bone. phosp! [BSAP], serum

ting and continuing

atone, twe, and three years as shown In Table 5.

‘An annual Infuslon of Reclast was non-inferlor to the oral weekly

__a__ 2:The eflcacy and safey of Reclastn the treatment of
nis with 0steoporosis who suffered a recent ow-trauma hip

control based on the
fumbar sping BMD at Month 24 relative to basstine (Reclast: 6.1%
Increase; active conlrol:6.2% Increase).



4 Treatment and Prevention of The Reclast was si 0
teoporosls
 efficacy and safety of Reclast to preventand treat use, ity AL menths, of Reciast-

as assessed  multicenter,
ubte-biind, slratfied, active contiolled study of B33 men and women
e 18-85 years (mean age of 54 4 years) ireated wilh > 7.5 mq/day
1 predisone {or equivalent). Patlents were stratifled according to

IS one year. Patients were randomized to elther Reclast which was.
ministered once as a 5 mg dose In 100 mL Infused over 15 minutes,
to.an oral daty bisphosphoate (active conlroi)for one yea.
fticipants recelved 1000 mg of elemental calclurm plus 400 to 10001
vitamin D suppfementation per day.

fact on Bone Mineral Density (BMD)

the GIO Ueatment asignificant

treated patients who achleved therapeutic response was 7% and 95%
respectvely, In sach of the baseline disease severlty subgroups baseiine
SAP < 3AILN, > IAULN) compared to 75% and 74%, respectvely, for the
same disease severlty subgroups of risedronte-reated patlents
In patients who had previously received treatment with oral

rates d 55% for
Rectasl and risedronate, respectively. T comparatively ow risedronate
fespanse was due [0 he low response rate (7723, 30%) n patents
sreviously treated with isedronale, In patients naive Lo previous

MEDICATION GUIDE
Reclast® (RE-clast)
(zoledronic acid)
Injection

Read the Medication Guide that comes with Reclast before
you start taking it and each time you get a refill. There may
be new i ion. This Medication Guide does not take

treatmen, agreater
(38% relative to isedronale (B6%).in patients with symplomatic paln
atscreening, therapsutic response rales were 34% and 70% for Reclast
and isedronale respectively. For patlents vithout pain at screening,
therapeutc response rales wara 100% and 82%for Reclast and

2anIncrease in lumbar spine BMD compared to the active control
one year (Reclast 4.1%, actlve contro! 2 7%} with  reatment

I the GIO prevenion subpopulation,
icant mean increase in lumbar spine BMD
mpared to active conirol at one yeas (Rectast 2.6%, active conlrof
$%) with a ireatment diffcrence of 2 0% (p<0 001).

e Histology

ne blapsy speclmens were obtalned from 23 pabents (12 n the Reclast
atment group and 11 In the actve contrl reatment group) at Month
reated wilh an annual dose of Reclast or dally oal active control.
allative assessments showed bone of normal architecture and

allty without mineralization defects. Apparent reductions In activation
quency p the

y esu in
£oporosis population The long-lerm consequences of this degree
suppresslon of bone remodeting In glucocorficold-reated patients is
known

5 Treatment of Paget's Disease of Bone

last was studled In male and female patients with moderate to severe.

get's disease of bone, deflned as serum alkaline phosphatase level at

i5ttvice the upper imi of e age-specific norma reference range

the time of study entry, Diagrosis was confirmed by radiographic

dence

& efficacy of one Infusion of § mq Rectast vs.oral dafly doses of 30 mg

edronate for 2 months was demonstrated In two Identically designed

‘month random|zed, double blind trals. The mean age of patients

the two trlals was 70. Ninety- Uree percent (33%) of patients were

ucasian, Thorapeutic tesponse was defined as efther normalization

setum alkallne phosphatase (SAP) or a reduction of atleast 75% from

seflng in total SAP excess atthe end of 6 months. SAP excess was

e as the difference between the measured evel and midpolnt of

fmal range,

s0th bials Reclast superlor and more

ponsscompated i fseronate nd reumed more paen's o

levels of borie turnover, as evidenced by biochemical markers of

am_az (SAP, serum N-terminal propeptide of type | collagen (PINP])

d resorpion (serum GTx 1 {cross-linked C-telopeptides of ype |

tagen) and urine cx-CTx).

6 month combined daa rom both s shawes nat 96% (169/176)
achleveda

n :g\. {127/171) of patlents reated with risedronate. Most Reclast

& months, 89% (156/176) of Reciast-treated patients al
rmallzation of SAP fevels, compared 1o 58% (99/171) of patlents
ated with isedronate (p<0.0001) fsez Figure 2

Bone hislology was evaluated In 7 patlents with Pagets disease 6 months
after being treated with Reclast 5 mg. Bone blopsy results showed bone
of normal quallty P andno

the place of talking with your doctor about your medical
condition or treatment. Talk to your doctor if you have any
questions about Reclast.

What is the most important information | should know
ahout Reclast?

evidence of mineralization defecl

16 HOW SUPPLIED/STORAGE AND HANDLING
Each bottle contains 5 mg/100 mL.NDC 0078:0435-61

Handling

After apening the sofution, s stable for 24 hours at 2°C-§
{36°F-46°F).

ifrerigerated, allow the refrigerated soluton to each room temperature
before administration

Storage

Store al 257 (77°F); excurslons permitted 10 15°C-30°C (59°F-86°F)
sez USP Controled Room Temperature]

17 PATIENT COUNSELING INFORMATION

See FOA-Approved Patient Labellng

Information for Patle

Patents shouid be made aware that Reclast contalns the same active
ingredient zoledronic acid)found in Zomets®, and tat patients being
reated with Zometa should pof be treated with Reciast

Before baing given Rectast, patients should tel their doctor Ifthey have
Kidney problems and what medications they are taking

Reclast should not be given Ifthe patient s pregnant o plans to become
pregnant, or If she is breast-feeding [see Warmings and Precautions
(561,

There have been reporls of " )

qg
Reciast, patients should tefl thelr doctor If they are aspirin-sensitive

1t the patient had surgery to remave some or all of the parathyrold glands
inthelr neck, o had sections of thelrintestine removed, or are unable to
take calcium supplements they should Lel their doctor

Reclast Is given as an Infusion Into & veln by a nurse or a doclor, and the
nfusfon time must ot be less than 15 minutes,

On the day of rzatment the patient should eat and drink normaly, which
includes dinking atIeast 2 qlasses of luid such as waler within a few
hours pror to the Infusion, as directed by theirdoctor,before recelving
Reciast.

Atter tongly Pagets
disease take calclum In divided doses (for example, 2 lo 4 Umes a day)
for a totalof 1500 g calclum a day to prevent low blood calcium levels.
This Is especlaly Important for the Two weeks afler getting Reclast [see
Warnings and Precautions (5.2)

Agequate cacium and vilamin 0 ntake s mportant n patents wit

Jure 2, Therapeutic p
Normallzation Over Time
Therapeutic Response Over Time

is and the Intake of calcium Is
:82.,2 min D Js 800 1L~ 1000 1 dally. All patients should be
instructed on the Importance of calclu and vitamin © supplementation

maiaing st salam s
lated side effects

of therapy. Patients may mxum;a:nn one of more Ea effects that could
include: fever, lu-Ilke symploms, myalgla, arthralgla, and headache.
Most of these side efects oocur wihin the first 3 days foliowing the dosa
of Rectast, They usualy resolve within 3 days of nset but may last for
upto 7 1014 days. Patients should consul thelr physiclan If tey have
questlons or I persist The Incldence of

decreased markediy with subsequent doses of Reclast

may
reduce the Incidence of these symptoms.

Physiclans should Inform thelr patients that there have been reports of
persistent paln and/or a non-healing sore of the mouth or aw, primarlly
In patlents treated with bisphosphonates for other linesses. ff they
experlence these symptoms, they should Inform thelr physictan or
dentist

Severe and occasionall Incapacitating bone, o, and/or muscle pain
have been nirequently reported I patients taking bisphosphonates,
including Ractast. Consider withholding future Reclast treafment If
severe symploms develop.

Atypicat femur fractures In patients on bisphosphonate therapy have
bean reported; patients with thigh of groin paln should be evaluated to
tule outa femoral fracture.

ot receive Reclast if you are already
receiving Zometa. Both Reclast and Zometa contain
zoledronic acid.

Reclast can cause serious side effects _=a_=n=5

who will be taking corticosteroid medicines for at least
one year.
 Treat certain men and women who have Paget's
disease of the bone.
Itis not known haw long Reclast works for the treatment
and prevention of osteoporosis. You should see your doctor
regularly to determine if Reclast Is stilf right for you.
Reclast is not for use in children.
Who should not take Reclast?
Do not fake Reclast if you:
* Have low levels of calcium in your blood

Talk to your doctor about things you can da to help
decrease some of these side effects that might happen
with a Recfast infusion

You may get allergic reactions, such as hives or, in rare
cases, swelling of your face, lips, tongue, or throat

Tell your doctor if you have any side effect that bothers you
or that does not go away.

These are not all the possible side effects of Reclast. For
more information, ask your doctor or pharmacist.

Call your doctor for medical advice about side effects. You
may report side effects to FDA at 1-800-FDA-1088.

+ Areallergic to zoledronic acid or any of its A
list of ingredients is at the end of this leaflet.

What should | tell my doctor before taking Reclast?

Before you start Reclast, be sure to talk to your doctor

if you:

« Have low blood calcium.

Have kidney Eosmam

* Had or thyroid surgery (glands in your

1. Low calcium levels in your blood

2. Severe kidney problems

3. Severe jaw bone problems (osteonecrosis)

4. Bone, joint or muscle p:
Unusual thigh bone fractures

1. Low calclum levels in your blood (hypocalcemia).

Reclast may lower the calcium levels in your blood. If you

have low blood calcium before you start taking Reclast, it

may get worse during ireatment. Your low blood calcium

must be treated before you take Reclast. Most people with

low blood calcium levels do not have symptoms, but some

people may have symptoms, Call your doctor right away it

you have symptoms of low blood calcium such as:

=+ Spasms, twitches, or cramps in your muscles

= Numbness or tingling in your fingers, toes, or around
your mouth

Your doctor may prescribe calcium and vitamin D to help

prevent low calcium levels in your blood, while you take

Reclast. Take calcium and vitamin D as your doctor tells

youto.

2. Severe kidney problems.

Severe kidney problems may hagpen when you take

Reclast. Your risk of kidney problems is higher if you

 already have kidney problems

* take a diuretic or “water pi

» do not have enough water in your body (dehydrated)
before or after you receive Reclast

3. Severs jaw hone problems (osteonecrosis).

Severe jaw bone problems may happen when you take

Reclast. Your doctor should examine your mouth before

you start Reclast. Your doctor may tell you to see your

dentist before you start Reclast, it is important for you to

practice good mouth care during treatment with Reclast.

4. Unusual thigh bone fractures.

Some people have developed unusual fractures in their

thigh bone. Symptoms of a fracture may include new or

unusual pain in your hip, groin, or thigh.

5. Possible harm to your unborn baby.

Reclast should not be used if you are pregnant. Tell

your doctor right away if you are pregnant or plan to

become pregnant. Reclast may harm your unborn baby.

6. Bone, joint, or muscle pain

Some people who take bisphosphonates develop severe

bone, joint, or muscle pain.

Gall your doctor right away if you have any of these

side effects.

What is Reclast?

Reclast s a prescription medicine used to:

= Treal or prevent osteoporosis in women after
menopatise. Reclast helps reduce the chance of having
ahip or spinal fracture {break).
Increase bone mass in men with osteoporosis.

« Treat or prevent osteoporosis in either men or women

neck).

Have been told you have trouble absorbing minerals in

your stomach or intestines (malabsorption syndrome) or

have had parts of your intestine removed.

Have asthma (wheezing) from taking aspirin.

Pian to have dental surgery or teeth removed

Are pregnant, or plan to become pregnant. Reclast may

Hharm your unborn baby. Reclast should not be used if

you are pregnant.

= Are breastfeeding or plan to breastfeed. It is not known
if Reclast passes into your milk and may harm your
baby.

Tell your doctor about all the medicines you take,

ion medicines,

itamins, and herbal supplements. Certain medicines may

affect how Reclast works.

Especially tell your doctor if you are taking:

= An antibiotic. Certain antibiotic medicines called
aminoglycosides may increase the effect of Rectast in
lowering your blood calcium for a long peried of time.

* Adiuretic or "water pill".

* Non-steroidal anti-inflammatory medicines (NSAIDS).

Ask your doctor or pharmacist for a list of these medicines,

it you are not sure.

Know the medicines you take. Keep a list of them and

show it to your doctor and pharmacist each time you geta

new medicine.

How will | receive Reclast?

* Your doctor will tell you how often you wi

Reclast.

Reclast is given by infusion into your vein

intravenously). Your infusion should fast at least 15

minutes,

Before you receive Reclast, drink at least 2 glasses of

fluid {such as water) within a few hours as directed by

your doctor.

You may eat before your treatment with Reclast.

If you miss a dose of Reclast, call your doctor or

healthcare provider ta schedule your next dose.

What are the possible side effects of Reclast?

Reclast may cause serious side effects.

* See "Whatis the most important information )
should know about Reclast?”

The most common side effects of Reclast included:

* Fever

» Pain in your bones, joints or muscles

Pain in your arms and legs

Headache

Flu-like illness (fever, chitls, bone, joint, or muscle pain,

« Diarrhea

General i ion about safe and eff
Reclast.

Medicines are sometimes prescribed for purposes other
than those listed in a Medication Guide,

This Medication Guide summarizes the most important
formation about Rectast. If you would like more
information, taik with your doctor. You can ask your doctor
or pharmacist for information about Reclast that is written
for heath professionals.

For more information, go to: www.RECLAST.com or call
1-866-732-5278.

What are the ingredients in Reclast?

Active ingredient: zoledronic acid monohydrate

Inat gredients: mannitol and sodium citrate
Distributed by:

Novartls Pharmaceuticals Corporation
East Hanover, New Jersey 07936

This Medication Guide has been approved by the U.S. Food
and Drug Administration,
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