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Synopsis and recommendation -

Synopsis : ’ -
Renal deterioration, defined by elevated serum creatinine >0.5 mg/dL, occurs with zoledronic acid, and is
correlated with factors such as baseline CLcr and drug exposure as described in Drs. Brian Booth and
Roshni Ramchandani’s review of NDA 21-386. Furthermore, postmarketing data shows that 25% of the
renal failure cases (N=72) occurred after the first dose of ZOMETA (Chang, 2003). Dose adjustments are
recommended for patients with reduced renal function (CLcr >30 to <60 ml/min) using ZOMETA® for
multiple myeloma and metastatic bone lesions from solid tumors. The approved dosing regimen for cancer
patients is 4 mg by IV infusion every 3 to 4 weeks.
The sponsor has submitted NDA 22-080 seeking approval of RECLAST® for the treatment of
postmenopausal osteoporosis (PMO). The proposed dosing regimen is 5 mg [V infusion over no:less than
15 minutes once yearly. No dose adjustment has been proposed for patients with a CLer >30 to <60
ml/min. Review objectives were 1) to review the renal safety data for the pivotal 3-year phase 3 study
(ZOL446H2301) in 7746 women with PMO and 2) to determine if dose adjustment based on renal function
is needed in patients with PMO.
The analysis showed that approximately twice (1.81% versus 0.81%) as many women receiving annual
infusions of 5 mg zoledronic acid experienced renal deterioration, as defined as an increase in serum
creatinine (SCr) by 0.5 mg/dL over baseline, compared to women receiving placebo. At this time, no dose
adjustments are recommended for the following reasons.

1. RECLAST® is not recommended in women with severe renal impairment.

2. Overall, small numbers (42, 1.8%) of subjects experienced renal deterioration within 9 to 11 days
of RECLAST® infusion compared to placebo (19, 0.8%). The following table presents the
percentage of patients with renal deterioration by baseline renal function. The relative renal
deterioration rates in placebo and Reclast arms are not consistent across the 3 baseline creatinine
clearances. Placebo is apparently worse than RECLAST® in patients with normal baseline renal

function.
Baseline Percehtage of Patients with an Increase in SCr
Creatinine of 0.5 mg/dL
Clearange, ml/min RECLAST® PLACEBO
30-50 2.69 139
50-80 1.83 0.43
>80 0.55 1.49
Overall 1.81 0.81

3. Renal deterioration was transient, in spite of some acute deterioration (as above). By the end of
the first year, SCr concentratxons ‘were within 0.5 mg/dL of baseline values prlor to subsequent
dosing.

4. There was no trend for more patients to experience renal deterioration with repeat dosing of
RECLAST®.

Potential reasons for the lower incidence of renal deterioration in PMO patient compared to cancer patients
are 1) less frequent dosing of zoledronic acid, 2) less frequent monitoring for SCr changes in the clinical
trial and 3) different disease state.

Since acute renal failure following Zometa treatment has occurred after the first dose (Markowitz 2003,
Chang 2003), we réecommend regular monitoring of renal function and discontinuation of treatment if renal
function deteriorates.
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Recommendation

OCP Pharmacometrics Group has reviewed the renal safety data obtained from study ZOL446H2301
submitted by the sponsor to support the proposed RECLAST label. OCP considers the sponsor’s
evaluation of the current renal safety data acceptable and does not recommend dose adjustments based on
baseline renal function. We do, however, recommend regular monitoring renal function during treatment
-and
Reviewer

Christine Gamett, Pharm.D.
Office of Clinical Pharmacology
Pharmacometrics

Joga Gobburu, Ph.D.
Office of Clinical Pharmacology
Director, Pharmacometrics

cc:
NDA 22-080: Division File
OCP/DCPII: Lau, Choe, Sahajwalla
HFD3510: Seymour
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Background

ZOMETA® (zoledronic acid, NDA 21-386) has been approved for the treatment of hypercalcemia of
malignancy and for the treatment of osteolytic bone metastases secondary to solid tumors (prostate, breast,
lung, colon) or multiple myeloma. For these indications the dosing regimen is 4 mg IV infusion over no
less than 15 minutes every 3 to 4 weeks.

Zoledronic acid is excreted unchanged by the kidneys via glomerular filtration. Therefore, zoledronic acid
exposure is directly related to renal clearance. Zoledronic acid systemic clearance in individual patients
can be calculated from the population clearance of zoledronic acid and the individual creatinine ciearance
using the Cockcroft-Gault equation (CLer), CL (L/h) = 6.5(CLct/90)*4. These formulae can be used to
predict the AUC in patients, where CL = Dose/AUC.

Compared to patients with normal renal function (N=37), patients with mild renal impairment (N=15)
showed an average increase in plasma AUC of 15%, whereas patients with moderate renal impairment
(N=11) showed an average increase in plasma AUC of 43%. Limited pharmacokinetic data are available
for Zometa in patients with severe renal impairment (CLer <30 mL/min). For ZOMETA, dose adjustments
are recommended for patients with reduced renal function as shown in Table 1.

Table 1. The Recommended ZOMETA Doses for Cancer Patients with Reduced
Renal Functmn

e (mlimin) ~ Zometa®

~."Doss : AUC of 0.66(mgeheL) (CrCI=T5 1
Source: ZOMETA Label
Renal deterioration occurs with ZOMETA use, and is correlated with factors such as baseline CLer (Figure
1) and drug exposure (Figure 2). In these figures renal deterioration was defined as 1) an increase in SCr of
0.5 mg/dL for subjects with normal baseline SCr and 2) an increase in SCr of 1 mg/dL for subjects with
abnormal baseline SCr. A detailed description of the renal deterioration with ZOMETA can be found in
Drs. Brian Booth’s and Roshni Ramchandani’s clinical pharmacology reviews for NDA 21-386.
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Figure 1. Percentage of Patients with Renal Deterioration as a Function of Baseline
CLer
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Source NDA 21-386, Dr. Roshni Ramchandani’s NDA-suppIemental Rewew (SE8B001AZ 27-
Aug-2003 ); IND 55831, Response fo N293 Dose Adj (N293 IB, 28-Sep-2004), Table 5, Page 5

Figure 2. The Hazard Ratio Relative to Baseline for Renal Deterioration vs.
ZOMETA Exposure
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Figure 2, Page 6.
RECLAST® has been approved for the treatment of Paget’s disease of the bone (zoledromc acid, NDA 21-
817). The recommended dose in patients with CLer >35 ml/min is a single 5 mg IV infusion over no less
than 15 minutes. In two 6-month clinical trials in Paget’s disease there was no evidence of renal
deterioration. No dose adjustment is required for patients with a CLcr >30 ml/min. RECLAST is not
recommended for patients with severe renal impairment.

Pharmacometrics Consult Objective

The sponsor has submitted NDA 22-080 seeking approval of RECLAST for the treatment of
postmenapausal osteoporosis (PMO). The proposed dosing regimen is 5 mg IV infusion over no less than
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15 minutes once yearly. No dose adjustment has been proposed for patients with a CLer >30 to <60
ml/min. The purpose of the pharmacometrics consult is 1) to review the renal safety data for the pivotal 3-
year phase 3 study in 7746 women with PMO and 2) to determine if dose adjustment based on renal
function is needed in patients with PMO. .

Clinical data

As part of the NDA, the sponsor has conducted study ZOL446H2301 which is a multicenter, randomized,
double-blind, placebo-controlled trial that enrolled women with PMO. The trial was designed to assess the
safety and effectiveness of once yearly [V infusion over 15 minutes of 5 mg zoledronic acid. A total of
7746 women were randomized to zoledronic acid (3875) or placebo (3871).

A calculated CLcr >30 ml/min using the Cockcrofi-Gault equation was required for study entry. This
criterion was applied for annual dosing with zoledronic acid. If the predose CLcr was <30 ml/min, the
patient did not receive her next dose and received appropriate medical care. The patient was not, *
discontinued from the trial. Appropriate follow up included but was not limited to a repeat assessment of
SCr within 2 weeks after the most recent abnormal SCr measurement, unless other medical care
interventions had supervened.

Short-term changes in serum creatinine were monitored in a subset of patient (5035, 65%) via laboratory
testing 9 to 11 days post-infusion. Long-term changes in renal function were performed in all patients at
their annual visits. In this analysis, renal deterioration is defined as an increase in SCr of 0.5 mg/dL from
baseline. Renal safety data from this trial was reviewed and analyzed. The dataset used for the analysis is
located: \CDSESUB 1\NONECTD\N22080\N_000\2007-07-03\crt\datasets\2301\a_renal.xpt

For this analysis, renal function was classified as moderate renal impairment (CLer >30 to <50 ml/min),
mild renal impairment (CLecr >50 to <80 mil/min), and normal renal function (CLcr >80 ml/min) to be
consistent with Zometa analyses. The sponsor, however, considered CLer >60 mi/min to be normal for
PMO women greater than 65 years.

Evaluation of renal safety database for study 2301
Patient Population

The majority of patients (54.58%) enrolled in the study had age-appropriate renal function (creatinine
clearance >60 mL/min) at baseline for postmenopausal women greater than 65 years of age (Table 2).
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Table 2. Sponsor’s Table: Calcium and Renal Related Baseline Characteristics
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Short-Term Changes in Renal Function
Figure 3 and
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Table 3 show a trend for a higher percentage of patients with CLcr <80 ml/min treated with zoledronic acid

to have an increase in serum creatinine compared to those treated with placebo. The percentage of patients,

however, is small and is not increasing with repeat dosing (Reviewer’s Analysis, data source:

a_renal xpt . .

Figure 4). There were only 3 women in the zoledronic acid group who had an increase in Scr >0.5 mg/dL

after two consecutive infusions. ’

- Because subjects were followed for 36 months, changes in renal function from baseline that occurred
following the 2 and 3" infusion may also reflect deterioration of renal function due to other underlying

- diseases. Therefore the sponsor also assessed renal deterioration between the pre-infusion and post-
infusion time (Reviewer’s Analysis, data source: a_renal xpt _
Table 4). According to the sponsor, of the 31 subjects receiving zoledronic acid, the serum creatinine
values declined progressively over time, such that by 12 months after the original event, no patient had an
increase in sefum creatinine >0.5 mg/dL relative to their preinfusion value. .
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. Table 3. Increase from Baseline in SCr Within 9 to 11 days Post-Infusion

Placebo

Baseline CLer, ml/min Zolerdonic Acid
/N (%) /N (%)
Overall Increase in Scr >0.5 30- <40 - 71131 (5.3%) 4/160 (2.5%)
mg/dL from baseline >40 - <50 7/372 (1.9%) 4/358 (1.1%)
50-<60 7/550 (1.3%) 2/513 (0.4%)
>60 2171267 (1.7%) 19/2338 (0.8%)
. All Patients 42/2320 (1.8%) 19/2338 (0.8%)

Source: Report ZOL446HPMO, table 3-1, page 19.

Figure 3. Percentage of Patients with Renal Deterioration within 9 to 11 Days of Dosing as a

Function of Baseline CLer (Post 1°-3" Infusion)
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Figure 4. Percentage of Patients with Renal Deterioration within 9 to 11 Days of Dosing as a
Function of Baseline CLecr: Stratified by Infusion
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Table 4. Sponsor’s Table: Increase from pre-infusion in serum creatinine >0.5 mg/dL by 9-11 days
post-infusion visit and baseline creatinine clearance

Source: Report for Study ZOL4 1, table 10-13, page 248,

Long-'Term Changes in Renal Function

Figure 5 also shows a trend for a higher percentage of patients with CLcr <80 ml/min treated with zoledronic acid to have an
increase in serum creatinine compared to those treated with placebo. It should be noted that long-term changes in SCr
concentrations were evaluated annually.

Figure 5. Percentage of Patients with Renal Deterloratlon of Dosing as a Function of Baseline CLcr

(Pooled Pre-Infusion Data)
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Reviewer’s Comments

. The analysis of the renal data collected in study ZOL446H2301 showed renal deterioration within 9 to 11 days of infusion in

small numbers (42, 1.8%) of PMO women who received annual infusions of 5 mg zoledronic acid. This analysis is consistent
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with the sponsor’s assessment of the renal safety of this dosing regimen (Special Expert Evaluation Report of the Renal Effects
. of 5 mg Zoledronic Acid Given Once Yearly, CZOL446H, Dated 05 January 2007).
There are several key differences between renal deterioration observed with RECLAST and ZOMETA that should be noted.
1) The dosing regimen for ZOMETA is 4 mg by IV infusion every 3 to 4 weeks whereas the dosing regimen for
RECLAST is 5 mg by [V infusion every year. Therefore, the kidneys of women with PMO have more time to recover
* from exposure to zoledronic acid compared to cancer patients. Women who experienced a >0.5 mg/dL increase in
SCr within 9 to 11 days post-infusion with RECLAST did not have elevated SCr at their next dosing.

2) Changes in SCr were monitored annually in the RECLAST trial compared to monthly evaluations in the ZOMETA
studies. Less frequent monitoring may contribute to less observed long-term events for RECLAST.
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