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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




Novartis AVAILABLE FOR PUBLIC DISCLOSURE WITHOUT REDACTION Page 9
Sponsor Briefing Document

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, B-
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.
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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.

34 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 Ocular 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

ONIJ 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
ONJ 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

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

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

RECENT MAJOR CHANGES-

Indications and Usage (1.6) 0172011
Warnings and Precautions (5.5) 0172011
Dosage and Administration (2, 2.6) 0372011

2 DOSAGE AND ADMINISTRATION
2.1 Treatment of Osteoporosls In Postmenopausal Women
22 Preventon 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)
= Treatmentand prevention of glucocorticold-Induced osteoporosis
(1.4
« 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 periodic
basis (1.6)

DOSAGE AND ADMINIST!

Infusion glven Intravenously over no less than 15 minutes

 Trealment of postmenopausal osteoporosls (2 1); reatment to
increase bone mass In men with osteaporosis (2,3): treatment and
prevention of glucocorticold-Induced osteoporosis (2.4). 5 mg once
ayear

* Preventon of postmenopausal osteaporosis: § mg once every 2 years
@2

. :3_333_53%gzagz asingle 5 g nfusion. Patlents

ecelve 1500 mg elemental calcium and 80O 1 vitamin D dally

DOSAGE FORMS AND STRENGTHS—----=-=ssnnemmnm
5mgina 100 mL ready-to-Infuse solution (3)
CONTRAINDICATIONS

« Hypocalcenl
« Hypersen:

4.1)
Ity to any component of Reclast (4.2,6.2)

4.1 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 Imparment

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 INTERACTIORS

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 mpaiment

10

-

=%

ANDP

* Patients receiving Zometa should not recelve Reclast (5.1)

* Patents must be adequately supplemented with calclum and
vitamin D (5.2)

* Asingle dose shauld not exceed § mg and the duration of Infusion
should be nofess than 15 minutes. Renal toxicity may be greater In
patients with underlying renal Impairment or with other risk 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)

« Alypical femut fractures have been reported. Patients with thigh or
groln pain shoud be evaluated to rule outa femoral fracture (5.5}

* Reclast can cause fetal harm. Women of childbearing potentlal shouid
be advised (5.6, 8.1

+ Severe Incapacilating bone, joint, and/or muscle paln may occur.
Withhold future doses of Reclast if severe symptoms oceur (5.7)

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

DRUG IN
« 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 sarum creatinine In patients at risk
7.4

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

Nursing Mothers: Rectast should fot be glven to nursing women (8.3)

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

Gerlatric Use: Spectal care tomonitar rena function (8.5)

See 17 for PATIENT COUNSELING INFORMATION and FDA-approved

patlentlabeling

Revised: 03/2011

11 DESCRIPTION

12 CLINICAL PHARMACOLOGY

12.9 Mechanlsm of Action

12.2 Pharmacodynamics

12.3 Pharmacokinelics

NONCLINICAL TOXICOLOGY

13.1 Carclnogenesis, Mutagenesis, Impalrment of Fertility
13.2 Animal Pharmacology

13.3 Reproductive and Developmental Toxicology
CLINICAL STUDIES

4.1 Treatment of Postmenopausal Osteoporosis

14,2 Prevention of Postmenopausal Osleoporosis

14.3 Osteoporosis In Men

14.4 Treatment.
14.5 Treatment of Paget's Disease of Bona

16 HOW SUPPLIED/STORAGE AND HANDLING

17 PATIENT COUNSELING INFORMATION

* Sectlons or subsections omitted from the full prescribing Information
are not listed

=

=

FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

1.1 Treatment of Osteoparosls in Postmenopausal Women
Reclast s Indlcated for treatment of osteoporosls in postmenopausal
‘women. In pestmenopausal women with osteoporosis, diagnosed by bone

16 Important Uimitations of Use
The safety and effectiveness of Reciast for the Teatment of osteoparosis s
based on clinical dataof three years durallon. The optimal duralion of use
has not been determined. Al patlents on bisphosphonate therapy should
have the need for continued therapy re-evaluated on a perlodic bass.

2 DOSAGEAND ADMINISTRATION

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

syndromes, excislon of small Intestine) must be effectively treated before
nftiating therapy with Reclast. Cinical monitoring of calcium and mineral
levels and s highly for thess
patients [see Contrainalcations (4),

Hypocalcemla following Reclast administration Is a significant risk 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

58 Pationts with Asthma

While nol bserved n clinial tials with Reclas, thers have been

reports of

bisphosphonates. Use Reclastwith cauton in aspirin-sensilive patients

6  ADVERSEREACTIONS

6.1 Clinlcal Stuties Experlence

Becauss clnical fals are conducted under widely varying conditions,

adverse reaction rates observed in the clinical trials of a drug cannot be
ypared torates in the ciinical rials of another drug and may

container permiL. ksimszs 12), Adverse %nnsﬁ (6.1), Information for ‘i\ga:s
Patients must be hydrated prior to of Reclast the Import;
{see Wamings and Precautions (5.3). 2_0 m and vitamin 0 mss_mags_s nmaintaining serum sa_za

The |.v. Infuslon should be followed by a 10 mL normal safine flush of the
Intravenous fine.

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

may

tevels [see D (2
Information E}:E: {17,

5.3 Renal impalrment

> m_és dose of Reclast should not exceed 5 mg and the duration

f6.1),

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

24 Treatment of Osteoporosis in Postmenopausal Women
‘The recommended regimen Is a & mg Infusion once  year given
Intravenously over no less 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
sufficient, Postmenopausal women require an average of at least

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

2.2 Prevention of Osteoporosis in Postmenopausal Women

The recommended regimen Is a 5 mg Infuslon glven 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 dafly.

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 ifdietary intake Is not

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

vitamin D dally s recommended.

24 Prevention of Induced
Osteoporosls

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

be no less than 15 minutes [see Dosage and
bniims:g @21}

Reclast should not be used in patients with severe renal impalrment
{creatinine ciearance <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

not E;mo. the rates observed in practice.

Ireatment of Osteoporos)s in Postmenopausal Women

The safely of Reclast In the treatment of postmenopausal osteoporosis
was assessed In Study 1,a large, randomized, doubls-blind, placebo-
controlled study of 7736 women aged

£5-89 years with osteoporosis, 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 Lo placebo adminlstered once annually as a single 5 mg dose

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

The Incidence of all-cause mortality was similar between groups: 3.4%
n the Reclast group and 2.8% In the placebo group. The Incidenca of
serious adverse 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 Experience (6.2)). Renal Impairment
may lead to increased exposure of concomitant medicatlons thatare
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 monltoring of serum creatinina in at-risk
patlents. Patients, especially those receiving dluretic therapy, shoild be
appropriately hydrated priorto admiistation of Reclast, Reclastshould
be used
{7.3)}. Conslder monitoring serum creatinine in vm._azﬁ atrisk for renal
impalrment who are taking concomitant medications that are primarfly
excreted by the kidney [see Orug Interactions (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
patlents were randomized to Reclast and 1062 patlents were 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 o IM) was given to
patients and they were started on 1000 to 1500 mg of elemental calclum
plus 8001to 1200 U 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 osteoporosis-
related fractures). In patients at high risk of fracture, defined as a rece
low-trauma hip fracture, Reclast reduces the Incidence of new ciinical
fractures (see Ciinical Studles (14.1)).

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

1.3 Osteoporosis In Men

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

1.4  Glucocorticoid-nduced Osteoporusis

Rectastis Indicated 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 Preventlon of Osteoporasts In Postmenopausal Women
1.3 Osteaporosis In Men
1.4 Glucocorticold-Induced Osteoporosls
1.5 Paget's Disease of Bone
1.6 Important Limitations of Use

continuing systemc glucocorticolds In a dally dosage equivalent to
7.5mg o greater of prednisone and who are expected to remain on
glucocorticolds for at least 12 months [see Cllnical Studies (14.4).

1.5  Paget's Diseasaof Bone
Reclast s indicated for treatment of Paget’s disease of bone in men and
women. Treatment s Indicated In patients with Paget's disease of bone
with efevations In serum alkatine phosphatase of twa times or higher
than the upper limit of the age-specific normal reference rangs, or
thase who are symptomatic, or those at risk for complications from their
disease [see Clinical Studles (14.5].

intravenously over no ess than 15 minutes be adequately INCANCEN  gay oror to the stucy drug Infusions.
supplemented with calclum and vitamin D If dletary Intake is not p
sufficlent. An averaga of ateast 1200 mg calclum and 800-10001U procedures o The ncdenca oo cause ok s 5% n e Pcest uyand
Vitamin D dlly i recommended et s il o ol Was 38.3% [n the Reclast group and 41.3% in the placebo group. e
25 Treatment of Paget's Disease of Bone toinitation treatment Adental s_ﬂ, ly due to adverse events
The tecommended dose s a5 mg Infusion. The infusion ime mustnotbe gyt b i Was 5.3% and 4. 7% for the Reclast and placebo groups, respectvely.
fess than 15 minutes given over aconstantnfusion rate. y e Mavies ted In at loast 2% of patents with osteaporosis
To reduce the risk of hypocalcemia, all patients with Paget's disease {e.g.. cancer, pooc oral hygiene,  and more frequently in the Reclast-treated patients than placebo-treated
should recelve 1500 mg elemental calclum daly in divided doses disease of Infection, anemla, patients in elther osteoporosts trlal ars shown below In Table 1
(750mg two times a day,or 500 mg three times a day) and 800U Whileon beatment, sk
min 0 In the 2 Reclast administration LTEs 1 pcastba. For Peiie Tablod. Qceurring In > 2.0%of
Al patients should b Instructed on the importance of calcium and vitamin D o e / may exacerbate the conditi d More Frequently than in Pracebo-Treated
supplementation Inmalntaining serum calcium levels, and on ok N im0 Patlents
of hypocaicemia [see Wamings and Precautions (5.2 suggest wheth er discontinuation of bisphosphonate trsatment reduces the Study 1 Study 2
Re-treatment of Paget’s Diseass riskof ON..Theclical Judgment of the ealing physcian shoud guide SmgIv Smgiv
After  single treatment with Reclast in Paget's disease an extended plan of each patlent Reclast Placebo Reciast Placebo
remission period Is observed, Specific re-treatment data are ot avaliable. i [see Adverse Reactions (6.1)). anceper oncpar onceper ance per
naa_‘nﬁhﬂszmamam In pattants w:n_ 55  Atypical Subtrochameric and Dlaphyseal Femoral Fractures year year  year yaar
o o el wagg_, _qﬁ_ses. or low trauma :%.__sw_a w__ q_ﬁqaai shaft have mf_mnha.= o wwm " w\.eﬂ i Nfgm. " M_ "
een reportes 1 d patienls. These = - 2 =
oty asdictated by medical | oy anywhere i the femoral shaft rom just below the lesser trochanter Blood and te Lymphatlc System Disorders
[ 1o above the supracondylar flare and are transverse or short oblique In Anemia 44 36 53 52
2.6 Method of Administration orfentation without evldence of comminuton. Causallty 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 I osteoporotc patients who Dehydralion 08 08 25 5
constant infuslon rate. have not been treated with bisphosphonates. i A i 20 11 10 10
The v, infusion should be followed by a 10 mL normal sallne flush of the | Atyplcal femur o . . &
Intravenous line, trauma to the affected area. They may be bilateral and sg:%gw Nervous System Disorders
Reclast solution for infuslon must ot be allowed to come I contactwith | report prodromal pain in the affected area, usually presenting as dull Headache 124 81 39 25
any caiclum or other Em;_ <catlon-containing solutions, and should be aching thigh pain, weeks to months before acomplete fracture occurs, A Dizziness 786 6.7 20 40
asasing! through a separate vented number of reports note that patients were also receiving treatment with Earand Labyrinth u_uoaoa
infusion line. glucocorticolds (e, prednisone) at the time of fracture. Vertigo 40 13 "
It refrigerated, allow the refrigerated solution to reach room temperature | Any patient with a history of bisphosphonate exposure who presents With oy riac pisarders
before adminfstration. ARer opening, the soluton Is stable for 24 hours at | thigh or grotn pain should be suspected of having an atyplcal fracture and Al bl - e 28 6
2°C-8°C (36°F - 46°F) [see How Suppllec/Storage and Handling (16)) should be evaluated to rule cut an Incomptete femur fracture, Patents lation :
presenting with an atypical femur 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 Individual basts. Nausea 85 5.2 45 45
41 Hypocalcemia 5.6 Pregnancy Dlarrhea 6.0 56 52 4.7
[see Warnings and Precautions (5.2).] EE%&& may Vomiting 48 32 14 34
<cause fetal harm when administered to a pregnant woman. If the patient
52t e Zotedfanle: A ErAry becames reqanl e Lang e g, e patlnt st beaprisod lomnalfat 4531 09 18
reactions Including rare cases of urticarla, angioedemma,  Of the potential harm to the fetus. Women of earing potential shoul
204 anaphylaci reschon/ahock ety Toported 506 Emw.zigé “; advised o avold becoming pregnant while on Reclast therapy {see Use ;zw_wwa.ﬁm__%_ cen 8.% e .5» c._ s _“_.Maa, 16
Experiorca (8.2] in Specific Populations (8.1) S,r% iGoonsele TissueandBona Dol
5 WARNINGS AND PRECAUTIONS T i ueoicaatetal paln o — Myalgia nr 37 49 27
51 Drug Products with Same Active Ingredient %%W Eﬂ” SRS st pila e e Wt ol Painin Extremity 1.3 99 59 48
Reclast contalns the same activ Ingredient found In Zometa, used for i ey crelin Sobie Ay SO o
oncology indications, and a patient belng treated with Zometashould not g o MR il fisberdlisdalin fiiy oucerkein & .
be Ureated with Reciast ‘symptomns varied from one day to several months ater starting the Bone Pain 58 23 32 10
drug. ConsIder withholding future Rectast treatment i severe symploms Neck Palf . 8 4 11
52  Mypocalcemla and Mineral Metabollsm develop. Most patients had rellef of symploms after stopping. A subset had " r !
Pre-existing hypocalcemla and disturbances of mineral metabolism (8.g., with g of another uscle Spasms 37 34 1 1.
hypoparathyroldism, thyrold surgery, parathyrold surgery; _ 2 Osteoarthritls o1 97 57 45




Osteonecrosis of the Jaw

Musculoskeletal atrandomization and piacebo at Month 12 (n=181); and (3) placebogiven  Osteoporosls In Men y
Paln 04 03 31 12 atrandomization and Month 12 (n=202). R i safety of Rediast In men with osteoporosis or osteaporosis sacondary  In this il there were no cases of osteonecros's of the jaw [see Warnings gsn ool __u_ .=w Wutritlon Disorders
Genstal Disorders and Administrative Site Condltions single 5 mg dose In 100 mL solution Infused over atleast 15 minutes. All o hypogonadism was assessed In a twoyear randomized, multcenter, and Precautions (5.4). hpocatema 2 !
Pyrexia 179 it s % women recelved 500 to 1200 mg elemental calcium plus 400108001U  double-blind, active controlled group study of 302 men aged 25-86 Anorexla 2 2
et vitamin D supplementation per day. years. One hundred fifty three (153) patlents were exposed o Reclast Glucocorticold-Induced Oteoporosls Nervous System Disorders
88 27 08 0.4 The Incidenca of oncs annually with a 5 mg dose In 100 m Infused over 15 ;zm_mzn;m&m:, men afid woinen In t1a treatment and prevantion Headache 1" 10
(1) Reciast at randormization and at Month 12 {10.6%),{2) Rectastat minutes for up to a toal of twodoses, and 148 p exposedtoa Waggiseasedinamndotnized, Dizzin 9 4
54 35 21 12 randomization and placebogiven at Month 12 @.4: weekly for up a:___sas,ésa biind, acllve controlled, stratified study of 833 men 858
54 10 15 05 randomization and at Mont 12 (11.4%). The percentages of patentswho 1o two years. Al participants recelved 1000 mg of elemental calcum plus  and women aged 18-85 yaars treated with 7.5 mg/day oral prednisone Lethargy s 1
53 29 32 3.0 withdrew from the study due toadverse events were 7.1%, 7.2% and3.0% 800101000 U of vitamin D supplementation per day. {or equivalent). Patients were slyatified according o the duration of thelr Paresthesla 2 0
o P v €5 In the two Reclast respectvely. The Incidence of all-cause mortality {one In each group) and seflous pre-study corticosterald therapy: < 3 months prior & Thoraclc and Disorders
reported In at least 2% of patients with osteopenia and more frequently Inthe  adverse events were similar between the Reclast and active control and>3 to Dyspnea 5 1
13 13 5 05 Reciast-realed paients than placebo-reated patients are shown InTable 2. treatment groups. The percentage of patients experlencing atlsastone  (Uatment subpoputation) Gastrointestinal Disorders
20 10 " os Tablo 2. Advarse Reactions Occurring In > 2% of Patlertts with adverse event was comparable between the Reciast and active control  The duratlonof the trial was one year with 416 patlents exposed to
Mt 03 i s 03 Osteopenia and More Frequently than in Placebo-Troated  9/0UPS, With tha exceplion of a igher Incldence of post:dose symploms Redlastadministered once as a single § mg dose in 100 mi Nausea 2 g
n“v 1 1 ¢ Patients in the Rectast group that occurred within 3 days after Infuslon, The overall  OVer 15 minutes, and 417 patlents exposed to a commer Diarrhea 8 6
est Pain 3 Al 24 18 safety and tolerabillty of Reclast was similar 1o the active control oral dally for one year. p ) 5
;5%.5%%3 I ma Placebg  Advrsseactons eporedn tleas % of men i csecgrost and fecelved {000 Euﬂ Mw_ﬁgi calclim plus 400101000 [l of vlamin D Dyspepsia 5 N
catiine more fres R ted
Renal Clearance 2.0 24 24 17 GnooPer  Recst  ONGS ST Doatud astente ot el ) ot eoord 1 e estmenopat “The Incldence of all—cause mortalty was simlar between reatment Abdominal Distension 2 1
Decreased Year Once year csteoporosis treatment Ufalor (2) rsported more fequently n he tialof  9F0UPS: 0.9% In the Reclast group and 0.7% In the active conlrol group. Abdominal Pain 2 2
% % % ceteoporcsis in men are presentad i Table 3. Therefors Table 3should  The ncldence ofserlous adverse events was similar between the Reclast Vomiting 2 2
Renal Impaiment System OrganClass___ (n=198) _ (n=181)  (n=202} be viswed In conjuncton with Table 1 d treatment and prevention groups, 18.4% and 18.1%, respectlvely, and Abdominal Pain Upper 1 3
Treatment with intravenous blsphosphonates, Including zoledronfc acd, has  “etaballsm and nutriion disorders : the active control reatment and prevention groups, 19.8% and 16.0%, PP
been associated with renal Impatiment manifested as deterioration In renal e 20 06 0.0 Tabfe 3: Adverse Reactions Gccurring In 2 2% of Men with respectively. The percentage of subjects who withdrew from the study Skin and Subcutaneous Tissue Disorders
‘eased Serum creatining) and In rare cases, acute renal Nervous system disorders ind More Frequently in the Reclast-Treated due to adverse events was 2.2% in the Reclast group vs. 1.4% In the Rash 3 2
failure. In the dinical fal for postmenapausal osteoporasis, patents with B - " 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 mUmin, urine dipstick 22+ protein or Headache 148 2 4 (1) Not Reported in the Postmenopausal Osteoporosis between Reclast and active control groups with the exception of a higher Athralgla a i
increase In senim creatinine of >0.5 mg/dL during the screening visits were Dizziness 7.6 61 35 Treatment Trial or (2) Reported More Frquently Inthis Trial  Incidence of post-dose symptoms In the Reclast group that occurred 9
exduded. Th prlorto 56 22 20 L] oS within 3 days after infusion. The overall safety and tolerabllly profile of Bone Pain 9 5
dosing) and the Incidence of renaf fallure and Impalrment was comparable Ear and labyrinth disorders Reclast e Reclast In glucocorticold-Induced osteoporosis was similar to the adverse Myalgla 7 4
for bofh the Redastand placebo treatment groups over 3 years, Including vertigo 20 17 10 once par year events reported In the Reclast postmenopausal osteoporosis cinical tral, Back Pain 4 7
‘patients with mild to moderate renal imparment {creatinine clearance per yt once weekly
AT Ubasole, vl Mere veas & Hablabt lorsass Vascular disorders % % Adverse reactions reported in at [east 2% of patlents that were either nat Musculoskeletal Stiffness 2 1
in serum creatining observed within 10 days of dosing n 1.8% of Reclast. Hypertension 51 83 69 System Organ Class (N=153) (N=148) nﬁuﬂﬂﬁn@ oS ns.“mwwﬂwﬂ_ﬂmoﬂﬂm %wﬁ.ﬁﬁ%ﬁﬁma General Disorders and Adminlstrative Site Conditions
treated pationts versus 0 8% of placebo-treated patients which resolved Gastrointestinal disorders Nervous System Disarders Cetecpartis ol Incuded 1 folwlng. abdominal paln Reclast 7 6% Influgnza-| 1 6
‘without speciic therapy see Warnings and Precautions (5.3) Nausea 17.7 186 79 Headache 15.0 61 active control 5,0%), and musculoskeletal pain (Reclast 3.1%: active Pyrexla 3 2
Acute Phase Reaction Diarrhea 81 66 79 Letnargy 33 14 control 1.7%). Other events Fatigue 8 4
The signs acute phase Vomiting 76 50 45 Eye Disorders 4.3%, active conirol 6.2%), bone paln (Reclast 3.1%, actve control 2.2%), ligors 8 T
Tollowing Rediast Infuston Including fever (18%). myalgla (9 Dyspepsla 71 66 50 Eye pain 20 00 s the eamiz (Reclast 3.1%, active control 1.2%). In addition, Pal 5
eadache (7%), and arthtalgia (7%). The majority of these Abdominal paln® 86 66 79 Cardlac Disorders equently than Inthe Al 4
the irst the dose of Rectast and Constpation s 2 &4 ‘Atrfal fibrilaton m u 20 uas_ssmﬁ_ osteoporosis tral: nausea (Reclast 9.6%; active control Peripheral Edema 3 1
i ___,‘_umuégssue_ﬁ of onset but resolution could take up to 7-14 AT Palpitations 00 8.4%), and dyspeps!a (Recfast 5.5%; active control 4.3%). Asthenia 2 1
T R B U 05 it Mo st Roratmpimen isprry s
o s adtona! celaminopien athome T the et 72 hours a5 neded Abdominal distension 2.0 06 00 Dyspnea 65 a7 Renal function measured prior to dosing and atthe end of the 12 month I tha Pagel's dissase ttals, eary, ranslent decreases In serum calclum and
Reclast ewer sKin and issue disorders Abdominal pain® 79 4 study was comparable in the Reclast and acll fsee observed 1% of patients had serum
- on i i il fever (7%) and arthalg (9% T mcidence of Rash a4 59 7 Skin and Subcutaneous Tlssus Disorders Warnings and Precautions (5.3)) calcum leves <8.4 mg/dL 9-11 days following Reclast adrinistration
these symptoms decreased with subsequent doses of Reclast Musculoskeletal and connective tissue disorders Hyperhidrosis 26 20 Acute Phase Reaction Renal Impairment
Laboratory Findings Arthralgla 273 188 193 Musculoskeletal, Connective Tissus and Bone Disorders Redtast igns and symploms of a ransfent acute Inclinical Inals In Paget's dlsaasa friars ware g cases of reial
In Study 1, in women with postmenopausal osteoporosls, approximately Myalgia 192 27 69 Myalgia 196 68 phase reaction that was simfar to that seen I the Reclast postmenopausal 9 qﬁsuuau sﬁ_n:a_nman;éssm Infusion {see Warnings
Backonl 182 166 Pre Musculoskelelal pain** 124 108 osteoporosis clnical trfal and Precautions (5.3]
7.5 myfaL) following Reclast admiristration. No symplomatlc cases of Paln n extemiy b 150 04 Musculoskeletal stffess 48 0.0 Acute Phase Reaction
b In Study 2, following pre-treatment with Renal and Urinary Disorders Atrial Fibrillation ‘Tha signs and symptoms of acute phase reaction (Influenza-lke Iliness,
vitamin D, no patients had treatment emergent serum calclum levels Muscle spasms 56 28 5o Blood Creatining Increased 20 07 The Incidence of atrfal fibrilation adverse events was 0.7% (30 416) I pyrexia, myalgla, artialgia, and bone pain) were reported in 25% of
below 7.5 mg/dL. gcwmm_omxmim, 81 72 79 General Dlsord i Administrative Sits Conditions ¥ the Rectast group compared to no adverse events In the active control patients In the Reclast-treated group compared to 8% In the risedronate-
el e Heaclions pain’ satdors al e Lot group. Al subects had a prior history of alial flo and no cases Treated group. Symptoms usualy ocour within the frst 3 days following
B e i eagtong it dhe sl sutias Bone pan 51 33 10 m&ms ﬁm w“ {re En_n_sj_ as serious adverse events. One patient had atrial flutter  Reclast administration. The majority of these symptoms resalved within
Itching, redness and/or pain have bee reported In 0% to.0.7% of patients Neck pain 51 86 50 o”_., 05 e nthe active conlrol group. Adaysatonsel
following the administration of Reclast and 0% to 0.5% of patients following Arthritis 40 22 18 il 4 Laboratory Findings Osteonecrosls of the Jaw
administration of placebo, Joint stitfness 35 11 20 Influenza like liness 92 20 Thera were no patients who had treatment emergent serum calclum Osteanecrosls of the Jaw has been reported with zoledronic acld (see
Osteonecrosls of the Jaw Jointswel 30 08 00 w,hmimm w M 07 fevels below 7.5 mg/dL. Wamings and Precautions (5.4),
In the postmenopausal osteaporosts tral, Study 1, In 7736 patlents, Flank pain N o o m 00 ute phase reaction 00 Infection Site Reactions 62  Post-Marketing Experience
: Investigations i 9 Exp
aftef Inilation of therapy, Sy ptoms conslstent with ONJ occurred in Pain |n Jaw 25 p oA " " There were no local reactions at the Infusion site Becauss these reactions are reported voluntariy from 2 population
one patient trealed with placebo and one patient treated with Reclast. General disorders and uns_au_;__g site 8.552; -reactive ] of the Jaw of uncertaln size, it s not always possibla to relfably estimate their
Both cases resolved after approprlate treatment [see Warnings and Pain 242 149 35 * Comblned abdominal pain, abdominal paln upper, and abdominal paln In this trial there were no cases of osteonecrosls of the jaw [see Wamings  'requency or establish a causal refationship to drug exposure.
Precautions (5.4). Noeports of osteonecrosis of (he jaw were reported Pyrexia 27 210 a5 Joweer as one ADR and Precautions (5.4). The following adverse reactions have been Identifled during post
Inelter beatment group A Study 2 Chills 182 182 20 ** Comblned musculoskeletal pain and musculoskeletal chest paln as Paget’s Dl 8 approval use of Reclast
Atrtal Fibriliation Fatigue 145 90 s one ADR aqet's Diseass of Bone Acute Phase Reactions
Inth i, Sy 1 In the Paget's disease trials, two B-month, double- biind, comparative,
adver ovens o bt il e ffecnic a0d beatment goup Asthenia Ly o 14 Heatinipiiment " multinalional studies of 349 men and women aged > 30 years with el arvalgy
ocourred In 1.3% of patients (50 out of 3862) compared to 0.4% {17 out Perlpheral edema 56 18 35 o W meas print q moderate & disease and with confirmed Paget's disease of bone, .
013852 In the placebo group. The overall Incdence ofall abial forlaton Non-cardlac chest 48 3 - n long-term renal function over 24 months was comparable in the 177 patients were exposed to Reclast and 172 patients exposed to Acute Renal impalrment
adverse events in he zoledronlc acld Ueatment group was reported In 2.5% pain eclast and 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 flulds;
of patlents (96 00t of 3862) n tne Rectast group s, 1 9% of patients (75 out Infiuenza fike liness 15 33 20 acute Fhaseiigsetion 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 n both teatment Malatse 10 22 0§ Rectast wa with signs and T —— as an oral dally dose of 30 mg for 2 months serum creatinine was reported In patients with 1) under
qgroups occurred more than a month after the nfusion. In an ECG sub-study, - Toacti i (17190, 9 15.7% fatlous (12.4% :’u | The incidence of serious adverse events was 5.1% In the Reclast group disease, 2) dehydration secondary to fever, gastrolntestinal losses, or
£Co 2 subsatol and  *Combined abdominal pan, abdominal pain upper, and abdominal pain  Feaclon:myalaia (17,11%). fevat (15.7%) faique athaigla and 6.4% In the risedronate group. The percantage of patients who diuretic therapy, or 3)other sk factors such as concomitant nephrotoxic
91011 days afer treament. Thers was no difference In theincidence of Tower as ane ADR (11.1%), pain (10.5%) G Mg Sl gl withdrew from the study due to adverss eventswas 1.7%and 1.2% for  drugs In the post-Infuslon period.
atlal reatmentg these events wer ** Combined paln and chest pain as e 1ok 3 g oo thetoas of Roclast The miloryof ese 16 Reiastand isadronite aroups,fespectively. Allergic Reactions
ot related to the acute nfuslons. In Study 2, adjudicated sertous adverse one ADR ymploms were i to mocerate and resolved within3 Gays of e vent  AQYErse reactions ocourring n at least 2% of the Pagat's patients These have been rare reports of allerglc reaction with Intraverious
events of arlal fibrillation n the zoledronic acld reatment group occurted N pygar Adverse Events onset but resol 1 take up o 7-14 days. The lncid fthese ing Reclast ¢ 5 mg IV infuslon) or risedronate (30 mg oral zoledronic acid Including urticaria, angioedema, and nsir

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

Ocular Adverso Events
Casesof
realed with bisphosphonates, incuding zofedronic acid.In the osteoporosis
rals, 1 ?a 1%)109(0.2%) patients reated with Redlastand 0 (0% to 1
(<0t ealed withplacebo developed infisAwelt/e

NEFEEEEEEEVEEB

indomized, mulli-center, double-

bilnd, placebo-conlrolled study of 581 wiomen aged 45
years. Patients were randomized to ong of three treatment groups:
Aeclast given at randomization and Month 12 (n=198), {2) Reclast given

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

Acute Phase Reaction

In patients glven Reclast at randomization and placebo at Month 12,
Reclast was assoclated with signs and symptoms of an acute phase
reaction: myalgia (20.4%). fever (19.3%), chills (18.2%), paln (13.8%),
headache (13.3%), fatique (8.3%}, arthralgla (6.1%), paln In extremity

occurréd within the frst 3 days following the dose of Reclast The majortty
of these symptoms were mild to moderate and resolved wihin 3 days of
the event onset but resolution could take up to 7-14 days.

symptoms decreased with subsequent doses of Recast
Atrial Fibrilation

The Incidence of al atfalfibrilation 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 are listed by
system organ class in Table 4,

Table 4. Adverse Reactions Reported In at Least 2% of Paget's Patients
Rocaiving Rectast (Single 5mg IV Infusion) or Risedronata (0ral
30mg Dally for 2 Months) Over a 6-Month Follow-Up Perlod

have also b

Hypocalcemia
Rare cases of hypocalcemia have been reported.

Osteonecrosis 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 patlents (2.6%) on Reclastvs. 2 palients (1,4%) on active
control with local site reactions.

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

Infections and Infestations
Influenza 7 §

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

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

Tridocy
Other
Rare cases of hypotension in patients with undertying risk factors have
been reported.
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ORUG INTERACTIONS commonly In ped lonts Included pyrexia (51%), arthralgla N-terminal propeptide of type | colagen (PTNP] was evaluated In 5 dose, based P Now Vortebral in Sludy 2, & randomized, double-blind.
erformed for Reclast ing from 517 1o 1 peri ofovlaton and a decrease n the number of pregrant ats, ENects Fraclures d, multinational andpoint study of 2127 men
of 2ofedronic acld for intervals. Treatment with a 5 otserved 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 Rodidtion  Roduction g ather bisphosphonates and
55% feduction n b-CTx, 2 29% reduction In BSAP and a 52 % reduction Incuded an ncrease n pre-Impl; Josses and e Iy, sl was adminislered once
Ic acid is nol InPINP over 36 months. There was no progressive reuction of bone adecraase In the number of implantations and live fetuses. Reclast  Placebo  Incidence Incidence Infused over at
act drug. al benefit outweighs the potential isk turmover markers with repeated annual dosing 355 Wi Tty ) o o s 1 patlens nag
ined 10 patients
Aminoglycosides R 1 aor amcn o Byt 12:3_Pharmacokinetics Bons Safety Studies; Zolsdronlc aci 1s a potentInhibilor of osteodastic  utcome OSHE) (s cl) ftamin D (50,000
332&2;3 bisphosphonates, Inchuding zoledranic acd, 12 g g the age group of 9-17 years) infused with 0.0 ma/kg In patients n wolcronic  Alleastone new 22 60
J0minutes. Mean C,,, and AUC,, was 167 ng/m. and 220 ng.h/mL. of bone are not av: acid of 4-500 19/kq {<0.1 10 3.5 tmes human exposur at the § mg wisalnde 18 3 paan @
1 Serum calclim evel Toshecvaly. ? Distribution: Sing ons mym? -1 ya
u?n;..a:gq::;uia ,Zaiaz:nauzn pediatric p: a Infuslons of 2,4, 8 or 16 mg zol furngver and prote trabecular bone loss,. At least one new 55 7 imary efflcacy variable was the Incidence
72 LoopDluretics adult cancer s_a,_:_gug_iamazsz_s_g_é;i% W s‘_zzgs,,zmémsma and bral and . NHME%"___; a2 T usse g7 e sn__ﬁﬂ:s._ﬂ___ & a_swma
p e s i fpalios dependent manner At 3 ose equvalentto human exposure &1 § ieclast significantly reduced the Incidence of any
%‘pssm_mwﬁ.ea.n"m%5%?5:%5@3;833” n B5 GerlatricUse decrease from peak t . the 1 ﬁmagsu ok n Atleastone new 76 70 35%. Thers was alsoa 46% reduction in tha risk of a ci
foop dluretics due to an Increased stk of hypocalcemla. treated patients 24 hours post Infusion with poputation ha 4 vortebal fracture 9.3 09 gieg  Errey  fectre(ablen
73 Nephrotoxic Drugs e e o last 8 our g il 101 ptions i€ ot e renase e rleorone 83 ears) Tible T Bt Xey
Cautlon s Indlcated when Rectast [s used with other S_ma_mf ¥ oy Y id dos tumover P <0.0001 Variables:
nonsteroldal between patlents under 75 years of age with those atieast 75 year
age, except that the acute phase reactions occurred less frequent and a terminal ty2,0f 146 hours, The area under the  decrease In cancelous and cortical BMD and bone strangth, at yearly Roclast _Placehe  Absolite  Refative Risk
7.4 Drugs Primarlly Excreted by the Kidney ofder pallens, plasma sl O was up to3.5 times smg, %
P el (N=1065) (N=1062) Reduction  Reduction in
followdrg Of e patients I from 210 16 mg. Th adtavasg gty bamlnghody Evenl  Event InFracture  Fracture
el e et oo e g, Tow, with mean AUC, , ratlos for cycles _ evidence of a minerallzation defecl, no accumulation of osteold, and N0 mass indes, number of baselie vertebral factures,fermoral neck BMD R e
3 116, and 132 patlents, respectively were 65 years of age ot over, whlla  2and 3varsuis 10f 1,13 = 0.30and 1.16 2 0.36, respectively. woven bone, T-score, o pior bisphosphonate usage Yy 4
impalrment, e m. 9,and 68 patlents, ;%gea_: ‘wera at [east 75 years of age. ﬁhﬁ Hu ex vivostudies ”.“_ohw,‘_n L_qhhaze of zoledronic acid i 133 z.na.___z_: and Develapmental Toxicology Effect on Hip Fracture over 3 years o 415 ot (95% CI)* (85% CI)
Iy i se. Consider iowever, renal r n 0.01, A relae 53 35
the elderly, special taken to monitor renal function, tein binding In human plasma ranged from 28% at 200 .is:cmm.\. reduction In the risk of hip fractures over a median duration of follow-up "
medications that are primarfy excreted by the Kidney. m. 50 ng/mL. 0.03, siau\xa\hn( beginning 15 days before maling ard continuing e event rale was 1 4% for Reclast-treated (23.83) (16,50
86  Renal Impalrment Metabolism: & number of Rekrasyantal s Oh fo e b .
8  USEINSPECIFIC POPULATIONS Rectast should not be used In patients with severe renal impalrment vitro, Zoledronic acld does not undergo biokransformation v mz;e the mid- and hig! groups (20.3 times £ 05.3.7) (8,68
8.1 Pregnancy (creallnine ciearance <35 mL/min) due to lack of adequale studles, Aufs following a Figure 1. 3Vears " g
Pregnancy Category D see Warnings and Precautions (5.6 experlence in this population. No dosage adjustment srequired I feces; ecovered it tha urne or . dose, based on maleal effects were
RECLAST SHOULD NOT BE USED DURING PREGNANCY Ifthe patient a creatinine clearance of 2 35 mLimin [see Warmings  [ndioating hat h drug i ominted nlactvia e Kaney,Folowing an observedIn groups (201 times the human *p-value <0.05, “p-valu <0.005
becomes pregnant while a g followinga s based on d = *Event rates based on Kaplan-Meler estimates at 24 months

q this drug, the patient shouid be apprised
us

pregant while recelving Reclast
Incorparated nfo the bone matt, rom where
refeased over periods of weeks fo years. The extert

Iherapy, elc. {sea Posi-Marki

87  Hepaticimpalrment

mortalty In pregnant rats allowed

which

todeliver. Matemal mortallty was considered related to drug-Induced
Inhibition of skeletal caicium moblization, resulting in periparturient

hypocalcemla. Thi

achutes
nlcal lumbar vertebral fractures

9 Excluding finger, toe and fa
@ Including clinical thoraclc and

Effact on Bone Minersf Density (BMD)
Rectast signficanty ncreased BMD relative to lacebo atthe hip and

bone, ancihence, the am Jlabi (£50)39= 16% of In pregnant
Fecty rolated Rediis ol the ler for 24 hours, with only drug found Inurine 0.1, 0.2, or 0.4 my/kq during gestation, adverse fetal effects were 24,and 36 months), Treatment with
‘ useof With hepatic imp: BMD atthe tolalhipand a 4.3%
Uthough th t post Day 2. 0-24  cbserved in the mid- and high-dose groups {about 2 and 4 Umes human 2
Bl 10 TS wes uring olowing 5  Hised onin Increase at the femorat neck over 36 months as compared to placebo.
t that upt Cilnical experlen e (Reclast) over 0-24 hours, ;2325_ %a prasumably bound to bone, s siowly - and Tim fa trst b hacturs (Mentha) 14.2 Prevention of Postmenopausal Osteoporusis
Theralore, felal - solution for recelved ghing fse post-mplantation | fetuses, and fetaf skeletal,  The raductions In hip raclures over three years were greatet for Rectast
25} doses higher than 2o be oAl Bioknaed kow Dl et The 0-24 hour visceral,and Felal skeletal moral neck BMD T-score, mult-
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s not known whether Reciast s excreted 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
a one-year active contofled \rtal

acid moctyarate,eqiafent o5 £ s s on

12 CLINICALPHARMACOLOGY
121 Mechanism of Action

receiving The enrolled pop )

with severe osteogenesls imperfecta, aged 1-17 years, 55% mals,
B4% Caucasian, with m an: lumbar spine BMD of 0.431 gm/
mean for age-matched
increases in BMD were

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 femalos m:

i 20,002 times the
Fecitsaishospnaleandcls rimatyonone. s aninhbtr {ERTELEEP2 rinkres
! 1l it his 0.1,0.5, or 2.0 mg/kg/day.
high y
pidly p es of ighbone 05 mg: based on amg

turnover. The maln molecular targe!

Mutagenests: Zoegtonic acd was notgenolonl i the Ames bactell
mutagenicly assay. In the Chinese hamster ovary cell assay, o In
gene mutali fth or

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

122

In the osteoporosis reatment trial, the effect of Rectast (reatmenton

activation
micronudleus assay.
Impalrment of Fer
dooes of oleconic acid of 0.01,0,03,r 0.1 my/kg beginn

Invivorat

therapy, but excluded other bisphosphonates
i%m__%%ssm.;sa ~5661) were evaluated annuall

BMD at the lumbar spine, Eh;sea

(and atMonth 12) resultedina 4.7%

femoral neck, 12,24, and

the umbarspine, 6. 0% at the total hip, and .1% at the femoral neck, over

plus 4000 12001U of vitamin D supplementation per day.

Bone Histology 33and 36 f
and 36 from

increase in BMD fn Stratum | patients and 3.
patlents over 24 months as compared lo placel

143 Osteoporosis In Men

crease in Stratum 1|
{both p<0.000°

The efficacy and safely of Reclast In men with osteoporosls or

82 postmenopausal patlen's with asteoporosis Irealed with 3 annual

The two primary efficacy variables were
Vel aces a3 jears a1 cdencs f o racres over

doses of ReclasL Of the blopstes obtained, 81 were adequate for qualltative
for

was assessed

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

histomorphometry assessment, and 38 were

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

for up o wo years. Al participants
um plus 80O to 1000 1 of viamin ©

3years. MicroCT 76
acture was b on bothqultatg dgnass oy e radiogietand specimens. Quallalive,
recelved 1000 mg of elemental ¢
Erfoct on Helght suppiementation per day.
41mm absolute decrease i helght, tn the 3-year R_m_ﬁuﬁ_m study, standing helght was measured Effect on Bone Mineral Density (BMD}
Etoct on Vortebral Fractures compared to placebo (4.2 mm s, 7.0mm, i

decreased the Incidence of new vertebral fractures

markers of bone

-CTxand

[BSAP], serum

bone phospt

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 satety of Reclastn the treatment of
nis with 0steoporosis who suffered a recenl low-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 Treatmentand Prevention of

teoporosls

The 1o Rectast was si

use, ity, AL S monhs, of Reclast-

 efficacy and safety of Reciast to prevent and treat

as assessed  multicenter,
ubte-biind, stratfted, active contolled study of B33 men and women
e 18-85 years (mean age of 54 4 years) ireated wilh > 7.5 mg/day
1l prednisone o equivalent). Patients were stratifled acoording fo
+duration of thel pre-study corlcosterold therapy: < 3 monihs prior
randomization (prevention subpoputation), and > 3 months priof
randomization (treatment subpopulatian). The duration of the
15 ons yaar. Patients were randomized to eilher Reciast which was
ministered once as a 5 mg dose In 100 mL Infused over 15 minutes,
1o.an oral daity blsphosphoate (active conlrol or one year,
ticlpants recelved 1000 mg of elemental calclum plus 400 to 10001
vitamin D supplementation per day.

foct on Bone Mineral Density (BMD)
the GIO eatment asignificant

treated patlents who achleved therapeuti response was 97% and 95%
respectvely, In sach of the baseline disease severlty subgroups baseiine
SAP < 3AILN, > LK) compared to 75% and 74%, respectvely, for the
same disease severlty subgroups of risedronate-reated patlents.
In patients who had previously received treatment with oral

rates 4 55% for
Rectas! and risedronate, respectively. The comparatively ow risedronate
fespanse was due [0 the low response rate (7723, 30%) n patents
sreviously treated with isecronale, In patients nafve Lo previous

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

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

reatment, a greater
(38°%) relatve 1o risedronate (86%). in patients with symptomatic pain
atscreening, therapeutic response rales were 4% and 70% for Reclast
and isedronale respectively. For patients vithout pain at screening,
therapeulc respansa rates wera 100% and 82% for Reclast and

2anIncrease in lumbar spine BMD compared to the active control
one year (Reclast 4.1%, active conlro! 2.7%) with a reatment

ference of 1.4% (3<0.001).In the GIO prevention subpoputation,

clast demonstrated a significant mean increase in fumbar spine BMD
mpared to active conirol at one year (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 acive contrl reatment group) at Month
reated wilh an annual dose of Reclast or dally oal active control
alltative assessments showed bone of normal architecture and

llty without mineralization defects_ Apparen reductions In activation
quency p the

y resu in
£0porosis 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

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

get's isease of bone, defined as seru alkaline phosphatase level at

isttvice the upper it of e age-specifc normal reference range

the time of study entry, Diagrosis was confirmed by radiographic

dence

& eficacy of one fusion of § my Reclastvs.oral dally 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 twotlals was 70.Ninety-Three percent (33%) o patients were

ucasian, Therapeutc response was defined as efther normalization

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

sellng In total SAP excess atthe end of 6 months. SAP excess was

ned as the difference between the measured evel and midpointof

rmal range.

20th bials Reclast superlor and more

iponse compared with isecronate and returned more patients fo

levels of bone turnover, as evidenced by biochemical markers of

matlcn {SAP, serum N-terminal propeptige of type | collagen (PINPD.

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

tagen) and urine ct-CTx).

 6-month combined data from both tials shawed that 96% (159/176)
L achleveda d

N 74% (127/171) of patlents reated with risedronate. Most Reclast

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

Bone hislology was evaluated In 7 patlents with Paget's disease 6 months
after being treated with Reclast 5 mg. Bone blopsy results showed bone
of rormal 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 mLNDC 0078-0435-61

Handling

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

ifretrigerated, allow the refrigerated solution to each room temperature
before administration

Storage

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

17 PATIENT COUNSELING INFORMATION

See FOA-Approved Patient Labellng

Information for Patlents

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 nof be treated with Rectast

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

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

There have been reporls of I

qg
Reclast, 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 thelsintestine removed, or are unable to
take calcium supplemants they should Lek their doctor
Reclast Is given as an Infusion Into & veln by a nurse or a doclor, and the
infusion time must not be less than 15 minutes.
On e day of peatment the patient should eat and drink normall, which
includes dinking atIeast 2 qlassesof lud such as waler within a few
hours prior to the Infusion, as directed by their doctor, before recelving
Reciast.
Atter tongly Pagets
disease take calclum in divided doses (for example, 2 to 4 Umes a day)
fora total of 1500 g calclum a day to prevent low blood calcium levels.
This Is especially Important for the two weeks afler getting Reclast [see
Warnings and Precautions (5.2)
‘Adequate caiclum and vilamin O Intae Is Importantin patents with

iy 1s and

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

Intake of calcium s
1200 mg and vitamin D |s 80O {U— 1000 1U dally. Al patients should be
instructed on the Importance of calcium and vitamin D supplementation
Inmalntalning serum calclum levels

assoclated side effecls

“pcnon

the
of therapy Patients may experience one of more side effects that could
include: fever, lu-Ilke symploms, myalgla, arthralgla, and headache.
Most o these side effects oocur within the first 3 days following the dosa
of Rectast. They usualy resolve within 3 days of nset but may last for
upto 7 1o 14 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 patents that there have been reports of
persistent paln and/or a non-healing sore of the moth or aw, primarlly
In patlents treated with bisphosphonates for other linesses. if they
experlence these symptoms, they should Inform ther physictan or
dentist

Severe and occasionally Incapacitating bone, o, and/or muscle pain
have been nirequently reported In patients taking bisphosphonates,
including Raclast. Consider withholding future Reclas treafment If
severe symploms develop.

Atypicat femur fractures In patients on bisphosphonate therapy have
bean reported; patients with thigh of groin pain 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 _=n_=5.=9

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 how 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.

General i ion about safe and eff

» 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 problems.

* Had id 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 happen 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.

Call 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
menopause. Reclast helps reduce the chance of having
ahip or spinal fracture {break).

« Increase bone mass in men with osteoporosis.

« Treat or prevent osteoporosls 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.

Plan to have dental surgery or teeth removed

Are pregnant, or plan to become pregnant. Reclast may

harm 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.

Telt your doctor about all the medicines you take,

cluding prescription and non-prescription medicines,

itamins, and herbal supplements. Certain medicines may

affect how Recfast 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,

if 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 infusicn should last 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

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 health 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 gregients: 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.

T2011-41/72011-05
March 2011/January 2011

b NovARTIS

© Novartis 2078648 US
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