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RHPM NDA Overview
August 12, 2009

NDA 22-318 Sevelamer Carbonate powder for suspension, 0.8 gram
and 2.4 grams

Sponsor: Genzyme Corporation
Classification: 3/8
Indication: Control of serum phosphorous in patients with chronic

kidney disease on dialysis.

Date of Application: March 31, 2008
Date of Approval August 12, 2009
Letter:

Goal Date: August 12, 2009

Background
Genzyme Corporation submitted a New Drug Application for a new formulation of

Renvela (sevelamer carbonate) powder to control serum phosphorous in patients with
chronic kidney disease on dialysis on March 31, 2008. The powder formulation, a

2.4 gram powder for suspension, is for oral suspension. The tablet formulation of
Renvela was approved on October 19, 2007 under NDA 22-127. The safety and efficacy
of sevelamer carbonate tablets was demonstrated to be similar to the safety and efficacy
of sevelamer hydrochloride tablet that was approved on

November 03, 1998 under NDA 20-926.

When Renvela tablet was approved, a deferral for pediatric studies was submitted due to
the size of the tablet and their goal of developing a powder formulation. The sponsor
submitted

-

- z ~

—_—

On January 28, 2009, a Complete Response letter was issued to the sponsor noting the
single dose strength (2.4 grams) packet would not allow sufficient flexibility in dosing.
This would make it impossible to accurately measure a dose less than 2.4 grams, whereas
the tablet formulation dose gradations of 800 mg are available.

On February 18, 2009, the sponsor submitted their Complete Response in response to our
CR letter. An acknowledgement letter was issued on March 12, 2009 classifying it as a
Class I resubmission.

b{4)
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On April 8, 2009, a brief teleconference was held with the sponsor recommending the
inclusion of a measuring device with the drug product to provide some assurance
appropriate doses can be measured and updating the carton and container labeling noting
the inclusion of the measuring device. We further notified the sponsor that the

- information would need to be reviewed by the Division of Medication Error and
Prevention Analysis (DMEPA). ‘

On April 10, 2009, Genzyme submitted

——————"Due to the timing of the submlssmn we were unable to perform a
complete review of the information provided and a second CR letter was issued on April

17, 2009.

On June 12, 2009, Genzyme submitted their Complete Response in response to the
Division’s second CR letter dated April 17, 2009. This submission included additional
information to include a 0.8 gram powder packet. An acknowledgement letter accepting
their resubmission was sent on June 17, 2009 with a goal date of August 12, 2009,

Filing Meeting:

May 12, 2008

Reviews (January 27, 2009):

Pharmacology

Medical
Reviewer:

Conclusion:
Labeling:

Summary:

Statistical
Reviewer;

Conclusion:
Summary:

Clinical Pharmacology
Primary Reviewer:

N/A

Gail Moreschi, M.D.
Approval.
The 2.4 gram sachet is not indicated for initial therapy.

Three times a day dosing of the new powder formula

page 2

appears to be efficacious. -

~ T —

Ququan (Cherry) Liu, Ph.D.
Approval.

The conclusion of efficacy is still a concern given a small
study with high drop-outs.

Islam Younis, Ph.D.

b(4)
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Secondary Reviewer:

Conclusion:

Labeling:

Summary:

Chemistry
Reviewer:

Conclusion:

Summary:

Labeling:

CDTL
Reviewer:

Conclusion:

Summary:

Division Director:

Reviewer:

Conclusion:

Robert Kumi, Ph.D.

Approval.

Unclear how lower doses will be measured for patients
using 800 mg sevelamer carbonate TID when 2.4 gram
powder packets are used.

Additional information for drug interactions studies are
needed between sevelamer carbonate and warfarin and
further in-vitro bioequivalence studies will be necessary
between the tablet and powder formulation.

Donghao (Robert) Lu, Ph.D.

Approval.

An Environmental Assessment (EA) was submitted and
evaluated with NDA 22-127 (sevelamer carbonate) tablets.

The product should be named as “Renvela (sevelamer

carbonate) for oral suspension” (deleting * _in both h(“‘ﬁ
label and labeling text).

The sentence .’ should be deleted.

For the sachet label, the words - h(4}

< should be moved up.

Abraham Karkowsky, M.D., Ph.D.
No approval.

Single dose strength available (2.4 grams) would not allow
sufficient flexibility in dosing, therefore, instructions for
dose alterations would not be possible. Furthermore,
equivalency could not be defined between the powder and
the hydrochloride formulation due to lack of information
from the comparative study.

Norman Stockbridge, M.D., Ph.D.

No approval.
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Summary: ' No provisions are made to accurately measure 800 mg from
2400 mg packet for adults. Post-marketing pediatric
studies should be conducted using the powder formulation
and the details of the study should be part of the sponsor’s
response to our CR letter.

Method Validation: None requested.
Environmental
Assessment: Included in package.
Safety Update: Included in package.
Patent Information: Included in package.
DSI Audits: Not required.
Debarment
Certification: Included in package.
Pediatrics: — - . b(@
Review (April 16, 2009)
Chemistry
Reviewer: Donghao (Robert) Lu, Ph.D.
Conclusion: Approval.
Summary: .8
L .

is acceptable.

Labeling: recommend moving the text “2.4 g” up as shown in the
review.

Review (August 12, 2009)

Chemistry
Reviewer: Donghao (Robert) Lu, Ph.D.

h(4)
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Conclusion: Approval.
Summary: Stability and ~ data of the 0.8 gram packet are b(d)
adequate.

Comments/Recommendations:
An approval letter will be drafted and signed by Dr. Stockbridge.

Anna Park
Regulatory Health Project Manager
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RHPM NDA Overview Resubmission

April 16, 2009
NDA 22-318 Sevelamer Carbonate powder for suspension, 2.4 grams
Sponsor: Genzyme Corporation
Classification: 3/S
Indication: _ - Control of serum phosphorous in patients with chronic

kidney disease on dialysis.

Date of Application: February 18, 2009
Date of Approval

Letter:

2-month Goal Date: April 18, 2009
Background

Genzyme Corporation submitted a New Drug Application for a new formulation of
Renvela (sevelamer carbonate) powder to control serum phosphorous in. patients with
chronic kidney disease on dialysis on March 31, 2008. The powder formulation, a

2.4 gram powder for suspension, is for oral suspension. The tablet formulation of
Renvela was approved on October 19, 2007 under NDA 22-127. The safety and efficacy
of sevelamer carbonate tablets was demonstrated to be similar to the safety and efficacy
of sevelamer hydrochloride tablet that was approved on

November 03, 1998 under NDA 20-926.

When Renvela tablet was approved, a deferral for pediatric studies was submitted due to
the size of the tablet and their goal of developing a powder formulation. The sponsor
submitted - — = .

- ’ by,

On January 28, 2009, a CR letter was issued to the sponsor noting the single dose
strength (2.4 grams) packet would not allow sufficient flexibility in dosing. This would
make it impossible to accurately measure a dose less than 2.4 grams, whereas the tablet
formulation dose gradations of 800 mg are available.

On February 18, 2009, the sponsor submitted their resubmission. An acknowledgement
letter was issued on March 12, 2009 as a Class I resubmission.
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On April 8, 2009, a brief teleconference was held with the sponsor recommending the
inclusion of a measuring device with the drug product to provide some assurance
appropriate doses can be measured and updating the carton and container labeling noting
the inclusion of the measuring device. We further notified the sponsor that the
information would need to be reviewed by the Division of Medication Error and
Prevention Analysis (DMEPA).

On April 10, 2009, the sponsor submitted - - - b(4)
I— Due to the timing of the submission, we were unable to
perform a complete review of the information provided.

Filing Meeting: February 24, 2009
Review:
Chemistry
Reviewer: Donghao (Robert) Lu, Ph.D.
Conclusion: Approval.
Summary: - 7 ’ T ) I |
{ D b@
—— . is acceptable.
Labeling: recommend moving the text “2.4 g” up as shown in the
review.

Comments/Recommendations:

A Complete Response letter will be drafted and signed by Dr. Stockbridge.

Anna Park
Regulatory Health Project Manager
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RHPM NDA Overview
January 27, 2009
NDA 22-318 Sevelamer Carbonate powder for suspension, 2.4 grams
Sponsor: Genzyme Corporation
Classification: 3/S
Indication: Control of serum phosphorous in patients with éhronic

kidney disease on dialysis.

Date of Application: March 31, 2008
Date of Approval

Letter:

10-month Goal Date: January 31, 2009
Background

Genzyme Corporation submitted a New Drug Application for a new formulation of
Renvela (sevelamer carbonate) powder to control serum phosphorous in patients with
chronic kidney disease on dialysis on March 31, 2008. The powder formulation, a

2.4 gram powder for suspension, is for oral suspension. The tablet formulation of
Renvela was approved on October 19, 2007 under NDA 22-127. The safety and efficacy
of sevelamer carbonate tablets was demonstrated to be similar to the safety and efficacy
of sevelamer hydrochloride tablet that was approved on

November 03, 1998 under NDA 20-926.

When Renvela tablet was approved, a deferral for pediatric studies was submitted due to
the size of the tablet and their goal of developing a powder formulation. The sponsor
submitte® ~—~——"T"""", R B T ) b(@

a -

,_-——f”'—/_"h

Filing Meeting: May 12, 2008

Reviews:

Pharmacology N/A

Medical
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Reviewer:
Conclusion:
Labeling:

Summary:

Statistical
Reviewer:

Conclusion:

Summary:

Clinical Pharmacology

Primary Reviewer:
Secondary Reviewer:

Conclusion:

Labeling:

Summary:

Chemistry

Reviewer:
Conclusion:

Summary:

Labeling:

Gail Moreschi, M.D.
Approval.
The 2.4 gram sachet is not indicated for initial therapy.

Three times a day dosing of the new powder formula
appears to be efficacious -

= by

- - -

Ququan (Cherry) Liu, Ph.D.

Approval

The conclusion of efficacy is still a concern given a small
study with high drop-outs.

Islam Younis, Ph.D.

Robert Kumi, Ph.D.

Approval.

Unclear how lower doses will be measured for patients
using 800 mg sevelamer carbonate TID when 2.4 gram
powder packets are used.

Additional information for drug interactions studies are
needed between sevelamer carbonate and warfarin and
further in-vitro bioequivalence studies will be necessary
between the tablet and powder formulation.

Donghao (Robert) Lu, Ph.D.

Approval.

An Environmental Assessment (EA) was submitted and
evaluated with NDA 22-127 (sevelamer carbonate) tablets.

The product should be named as “Renvela (sevelamer h(ﬂ}
carbonate) for oral suspension” (deleting * . in both

label and labeling text).

The sentence —————— should be deleted. h( 4)
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CDTL
Reviewer:

Conclusion:

Summary:

Division Director:
Reviewer:

Conclusion:

Summary:

Method Validation:

cGMP Inspections:

Environmental
Assessment:

Safety Update:

Patent Information:

DSI Audits:
DDMAC:

Debarment
Certification:

Pediatrics:

For the sachet label, the words — b(@)
should be moved up.

Abraham Karkowsky, M.D., Ph.D.
No approval.

Single dose strength available (2.4 grams) would not allow
sufficient flexibility in dosing, therefore, instructions for
dose alterations would not be possible. Furthermore,
equivalency could not be defined between the powder and
the hydrochloride formulation due to lack of information
from the comparative study.

Norman Stockbridge, M.D., Ph.D.
No approval.

No provisions are made to accurately measure 800 mg from
2400 mg packet for adults. Post-marketing pediatric
studies should be conducted using the powder formulation
and the details of the study should be part of the sponsor’s
response to our CR letter.

None requested.

Included in package.

Included in package.
Not required.

N/A

Included in package.
-_ b




NDA 22-318 (sevelamer carbonate powder) page 4

DMEPA Review: Included in package.

Comments/Recommendations:

A Complete Response letter will be drafted and signed by Dr. Stockbridge.

Anna Park
Regulatory Health Project Manager
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1 EXECUTIVE SUMMARY

In 1998 Renagel (sevelamer hydrochloride) was approved in the United States for the control of

hyperphosphatemia in adult patients on hemodialysis. In 2007 a new formula of sevelamer where

the counterion was changed from chloride to carbonate was approved (NDA 22-127). In this

NDA the Sponsor has submitted a change in the tablet form of sevelamer carbonate to a powder b ( 4§

form for patients unable to swallow —— The Sponsor has i

submitted two clinical studies comparing the powder formula to sevelamer hydrochloride tablets.

The study comparing the powder formula three times a day is small but somewhat efficacious.

Utilizing the powder once a day in a larger study did not prove to be efficacious: In the label the

Sponsor has recommended only the three times a day dosing. The safety profile of the powder

formula appears to be similar the previous sevelamer studies, causing primarily gastrointestinal b( 4;

side effects. Certainly there is a need for a powder formula for some patiente —————"
— , therefore these reviewers recommend that the new powder be approved for three .

times a day dosing.

1.1 Recommendation on Regulatory Action

Approval

1.2 Recommendation on Postmarketing Actions

None

1.3 Summary of Clinical Findings

1.3.1 Brief Overview of Clinical Program

The Sponsor has submitted two clinical studies to demonstrate the safety and efficacy of
sevelamer carbonate powder. '

1.3.2 Efficacy

Although a small study, the three times a day dosing of the new powder formula appears to be -
efficacious. The once a day dosing study with the largest meal did not show efficacy.

1.3.3 Safety

This new sevelamer carbonate powder formula appears to have the same safety profile as has
been shown with sevelamer over the years since its first approval. Gastrointestinal side effects
remain a problem. :
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1.3.4 Dosing Regimen and Administration

The powder will be given three times a day. Each individual powder sachet will be mixed with
——— of water. The patient is instructed to drink the mixture within 30 minutes of preparation. b(@}

1.3.5 Drug-Drug Interactions

Six drugs were evaluated with sevelamer hydrochloride: digoxin, warfarin, enalapril, metoprolol,
ciprofloxacin, and iron. In these studies, sevelamer hydrochloride was found to have no effect on
the bioavailability of digoxin, warfarin, metoprolol, enalapril or iron. However, the
bioavailability of ciprofloxacin was decreased by approximately 50% when co-administered with
sevelamer hydrochloride.

1.3.6 Special Populations

This new formula is intended for patients unable to swallow - _____ ————ow— b@}
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2 INTRODUCTION AND BACKGROUND

2.1 Product Information

Sevelamer hydrochloride (Renagel®) has been on the market since 1998 to treat
hyperphosphatemia in patients with chronic renal disease (CKD) on hemodialysis. In 2007 the
Sponsor changed the ion from hydrochloride to carbonate in order to decrease the frequency of
monitoring serum chloride and bicarbonate. In this NDA the formula has been changed from a
tablet to a powder formula.

2.2 Currently Available Treatment for Indications

There are three FDA approved phosphate binders: Renagel® (sevelamer hydrochloride), PhosLo
(calcium acetate), and Fosrenol (lanthanum carbonate). This will be the first powder formula.

2.3 Availability of Proposed Active Ingredient in the United States
NA

2.4 Important Issues With Pharmacologically Related Products

NA

2.5 Presubmission Regulatory Activity
NA

2.6 Other Relevant Background Information
NA

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

3.1 CMC (and Product Microbiology, if Applicable)

This review is not currently available and will be submitted separately.

3.2 Animal Pharmacology/Toxicology

This review is not currently available and will be submitted separately.
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4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY

4.1 Sources of Clinical Data

The Sponsor has submitted two clinical studies for this NDA.

4.2 Tables of Clinical Studies

Table 1: Clinical Studies

Study Start
Enrohment .
States, Date Gender
Number of | T4¢a1 Subjects/ MF
Study Enrolment/ Design ) Primary Arm Mean Diagnosis
Centres Eorolment | Control Study & Control Drugs Study Treated/ Age Inclusion | Primary
Study ID Location(s) | Goal Type Dose and Regimen Objective Completed | Duration (Range) | Criteria | Endpoint
SVCARBO0205 | 7sitesinthe | Started: Randomised, | Sevek: b powder Compare the | Treated: 31 15 weeksc 68%/32% | Haemo. Time
United 31 Jan 2006 pen-labe), for oral jon 800 g safety and (31 patients 2-week 53 years dialysis weighted
Kingdom Completed: cross-over sachetg efficacy of received mshmn Q7-80 patients average of
71 Mar 2007 Sevelamer hydrochloride sevelumer | sevelumer | period; yexs) senm
800 mg tablets carbonate carbonate $aveek phosphorus
Screened: powderwith | powdar and sevelamer
75 enrolled/ The binder dose at the end of sevelamer 28 patients bydrochloride
75 planned &IE. L bydrochlorid hydiochloride | received Tun-in period;
Randomised: nm-in was replaced gram per tablets, each | sevelamer two 4-week
3] enolled/ gemby stady dug. Thedose | dosed TID | bydrochlcside | randomised
24 planned was to be maintained tablets) teatment
tooughout the heatment leted petiods; 1-
periods. Both to ba taken arally Complat week follow-
TDwith mesks. - treatments: 24 | VP Period.
Mesn actual doze (Safety Set)
Sevelxmer carbonate:
59227 giday
Sevelamer hydrochloride:
65233 g/day
Study Stari
Enrolment :
Status, Date Gender
Number of | poen) R Subjects/ MF
Study Enrolment/ | Design Primary Arm Mean Diagnosis
Centres Enrclment | Control Stndy & Control Drugs Stady Treated/ Age Inclusion | Primary
Study ID Location(s) | Goal Type Dose and Regimen Objective Completed | Duration (Range) Criteria | Endpoint
GD3-199-301 29 sites in Started: Randemoized, | Sevelar b powder | Comparethe | Sevelamer 26 weekis: 61%39% | Haemo- Change m
the United 27 Jn 0§ open-label, for oral suzpension 2.4 g safety and carbonate -week 58 yoms dialysis zerum
States Completed: parallel sachets. efficacy of powder QD: washout Q0-85 patients phosphonus
16 Mas 07 Sevelamer hydrochloride sevelumar | 141 weated/ | period, years)
: 800 mg tblets cubomate | 93 completed | 4-wask
Screened: 396 powvder dosed randomized
ewolled 280 The starting dose was 4.8 241y | QD withthe treatment
planued of either sevelomer carbonate largest meal Sevelamer pesiod
Randomised: powder or sevelamer to sevelamer | bydrochloside
217 044 hydrochloride mblets. The dose | yydrochloride | tablets TID:
sevelamer a3 to be titrated to reach 2 tablits dosed | 72 treated’
carbonate serum phosphorus level of 2 TID with 62 completed
pawder QD; 35and <SS me/dl 113 meals
73 sevelamer ad < 1.76 mmol/L).
hydrochloride Sevelamer carbonate powder
tablets TID) was to be taken QD with the
exyolled/ 207 largest meal Sevelamer
asg hydrochloride tablets were to
sevelamer be taken TID with the meals.
:::’/::‘SD Mean acnual doze (Safety Sev)
69 sevelamer . Sevelanier carbonate potvder
hydrochloride dosed QD:
tablers TID) 62:=2.6 p/day
planned
Sevelamar hydrochlonds
tablets, dozed TID:
6.7=3.0 gy
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4.3 Review Strategy

The Sponsor has submitted two clinical studies which were reviewed. This was a joint review
between the medical and the statistical reviewers.

4.4 Data Quality and Integrity
It was determined by the review team that a DSI inspection was not required.
4.5 Compliance with Geod Clinical Practices

The submitted clinical trials were conducted in accordance with good ethical standards.

4.6 Financial Disclosures

There are no questions raised as to the integrity of the data.

5 CLINICAL PHARMACOLOGY

This review is not currently available and will be submitted separately.

5.1 Pharmacokinetics
5.2 Pharmacedynamics
5.3 Exposure-Response Relationships

6 INTEGRATED REVIEW OF EFFICACY

. 6.1 Indication

Renagel (sevelamer hydrochloride) was approved in the United States in 1998 for the control of
hyperphosphatemia in adult patients on hemodialysis (HD). Renvela (sevelamer carbonate, NDA
22-127) was recently approved in the tablet form. Sevelamer carbonate was developed as an
alternate salt form to the original sevelamer hydrochloride; carbonate is an alternative counterion
to chloride. Since both salts have the same polymeric structure, a similar efficacy and safety
profile should be seen. In this NDA sevelamer carbonate has a new formulation, a powder form,
for those who are unable to swallow - b ( 4)




Clinical and Statistical Review

Gail Moreschi, MD, MPH, and Ququan Liu, MD, MS
NDA 22-318

Sevelamer carbonate powder; Renvela

6.1.1 Methods

The Sponsor has submitted 2 clinical studies utilizing the powder formulation which will be
reviewed individually as they have different study designs. The first study SVCARB00205 is
with the usual three times a day dosing. The second study GD3-199-301 was done with a once a
day dosing with the largest meal. In both studies the comparator was sevelamer hydrochloride.

6.1.2 General Discussion of Endpoints

The reduction of serum phosphate has been the accepted endpoint for the treatment of
hyperphosphatemia in the adult patient with chronic renal failure (CKD) on hemodialysis (HD).

6.1.3 Study Design

The two studies will be presented separately here because of the differences in their individual
study designs.

6.1.3.1 SVCARBO00205

Study title: A randomized, cross-over study to demonstrate equivaleﬁce of sevelamer carbonate
powder and sevelamer hydrochloride tablets dosed three times per day in hemodialysis patients

Study Centers: Patients were enrolled at 7 centers in the United Kingdom (UK).
Study Dates: January 31, 2006 to March 21, 2007

Objectives:

Primary Objectives in hyperphosphatemic chronic kidney disease (CKD) patients on
hemodialysis (HD): .

1. To demonstrate equivalence of sevelamer carbonate powder to sevelamer hydrochloride
tablets dosed three times a day (TID) with meals, on control of serum phosphorus levels.

2. To evaluate the safety and tolerability of sevelamer carbonate powder compared to sevelamer
hydrochloride tablets dosed TID with meals.

Secondary Objectives in hyperphosphatemic CKD patients on HD, to compare the effects of
sevelamer carbonate powder to sevelamer hydrochloride tablets when dosed TID with meals on:
1. Serum calcium-phosphorus product.

2. Serum lipid profile (total cholesterol, high density lipoprotein [HDL] cholesterol, low density
lipoprotein [LDL] cholesterol, and triglycerides).

These secondary objectives will not be reviewed in this NDA.

Study Design: :

This was a Phase 3, multi-center, open-label, randomized, cross-over study of sevelamer
carbonate powder dosed TID with meals versus sevelamer hydrochloride tablets dosed TID with
meals in hyperphosphatemic CKD patients on HD. The study consisted of 6 periods: a 2-week
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‘Screening and Washout Period, a 4-week sevelamer hydrochloride tablet Run-In Period, a 4-
week Treatment Period (Treatment Period 1), a second 4-week Treatment Period (Treatment
Period 2 when the alternative study medication was taken), and a Follow-up visit 1 week after
the last study treatment visit. '

At Screening, patients had to be taking sevelamer hydrochloride alone or as combination therapy
(e.g., using sevelamer hydrochloride and calcium, or metal phosphate binders concomitantly).
Patients who fulfilled the entry criteria were asked to discontinue their current phosphate
binder(s) and enter a 2-week Washout Period. At the end of the Washout Period, patients who
were hyperphosphatemic (serum phosphorus > 5.5 mg/dL or > 1.76 mmol/L) continued into the
4-week Run-In Period. Each patient’s binder dose taken prior to the Washout Period was
replaced with an equivalent number of 800 mg tablets of sevelamer hydrochloride (not to exceed
a total daily dose of 14.4 g or 18 x 800 mg tablets). Patients had weekly visits during the Run-In
Period. The dose of sevelamer hydrochloride tablets could be adjusted if necessary at Visits 3
and 4 (Weeks -3 and -2) to keep serum phosphorus levels within a target level of 3.5 and 5.5
mg/dL (1.12 and 1.76 mmol/L), inclusive, by increasing or decreasing by 1 x 800 mg tablet TID
(2.4 g/day).

Patients who were eligible to continue into the treatment period were to maintain the dose of the
study drug that was last prescribed during the Run-In Period for the remainder of the study. At
Baseline (Visit 6, Week 0), eligible patients were randomly assigned to one of two treatment
sequences:

* sevelamer carbonate powder dosed TID with meals for four weeks followed by sevelamer
hydrochloride tablets dosed TID with meals for four weeks

* sevelamer hydrochloride tablets dosed TID with meals for four weeks followed by sevelamer
carbonate powder dosed TID with meals for four weeks.

Figure 1: Study Design

Screen Washout Run-In Period Treatment Period-1 Treatment Period2  Follow-up
|| 4>« > |« > |- > | <—»|
4 5 1011 12 13 14 15 16 1718 19

Ll i | |
1 T T T

6.
. 1 (l) 7 7a 8 8a 9
S

7
|
|
1

N = — 0

Eligibility Cross over study medication

Randomize if serum phosphorus is > 3.0 and < 6.5 mg/dL and iPTH < 800 pg/mL. at Week -1 Study Completion

The prescribed dose during the two randomized treatment periods was individualized based on
the final sevelamer hydrochloride tablet dose prescribed at the end of the Run-In Period prior to
randomization. Patients had weekly study visits for the first 2 weeks and 2 study visits during
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each of the last 2 weeks of Treatment Period 1. During Treatment Period 2, patients previously
assigned to sevelamer hydrochloride tablets were crossed-over to sevelamer carbonate powder
and those previously assigned to sevelamer carbonate powder were crossed-over to sevelamer
hydrochloride tablets for an additional 4 weeks of treatment. Patients had weekly study visits for
the first 2 weeks and 2 study visits during each of the last 2 weeks of Treatment Period 2. At the
end of Treatment Period 2, study medication was discontinued and patients were instructed to
return to their pre-study phosphate binder medication. Patients returned for a Follow-up visit 7
days later.

The study was open-label due to the practical considerations involved in blinding patients to
study medication assignment (powder vs. tablet).

The Inclusion Criteria included:

Taking sevelamer hydrochloride alone (e.g. not using other types of phosphate binders
concomitantly) or on combination therapy (e.g. using sevelamer hydrochloride and calcium
containing, or metal phosphate binders concomitantly) not exceeding a total daily binder dose of
14.4 g. for at least 60 days prior to screening.

Had the following documented local laboratory measurements:

a) Two most recent consecutive serum phosphorus measurements that were > 3.0 and < 7.0 g/dL
(=0.96 and < 2.26 mmol/L) within 60 days of screening.

b) A most recent intact PTH (iPTH) measurement < 900 pg/mL (< 99 pmol/L) within 90 days of
screening.

¢) A most recent serum calcium (adjusted for albumin) measurement within normal range
defined by the local laboratory within 60 days of screening.

If patient was on vitamin D replacement or receiving calcimimetic therapy, the patient must be at
a stable dose for at least one month prior to screening and was willing to maintain the same dose
throughout the duration of the study, except for safety reasons.

The Exclusion Criteria included patients that had active dysphagia, swallowing disorders, bowel
obstruction, or severe gastrointestinal motility disorders.

Treatments:

During the Run-In Period, patients received sevelamer hydrochloride at a dose based on their
most recently prescribed phosphate binder dose prior to the Washout Period. The dose of study
drug that was last taken during the Run-In Period was to be used throughout the randomized
cross-over treatment periods.

During the randomized treatment periods, patients received either sevelamer carbonate powder
or sevelamer hydrochloride tablets according to the randomization assignment. Patients were
randomized on a 1:1 basis to one of the following two treatment sequences:

* Sevelamer carbonate 800 mg powder TID for four weeks followed by sevelamer hydrochloride
800 mg tablets TID for four weeks.

1
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» Sevelamer hydrochloride 800 mg tablets TID for four weeks followed by sevelamer carbonate
800 mg powder TID for four weeks.

All study medication was taken orally. Patients were instructed to thoroughly mix each
individual sevelamer carbonate powder 800 mg sachet with 20 mL of water. A measuring cup
was provided to patients to ensure the appropriate volume of water was used. Patients were
instructed to drink the mixture within 30 minutes of preparation, Multiple sachets may have been
mixed at once, as long as the appropriate amount of water was used (i.e., 1 sachet = 20 mL of
water, 2 sachets = 40 mL of water, etc.). No additional preparation was required for sevelamer
hydrochioride tablets.

Patients were randomized within each site on a 1:1 basis in blocks of 4 to one of the two
treatment sequences. Dose titration, by increasing or decreasing by 1 x 800 mg tablet TID (2.4
g/day), was permitted during the Run-In Period at Visits 3 and 4 (Weeks -3 and -2) to keep
serum phosphorus levels within a target range of 3.5 and 5.5 mg/dL (1.12 and 1.76 mmol/L)
inclusive. The patient’s final dose of sevelamer hydrochloride at the end of the Run-In Period

- was then to be used during both randomized treatment periods.

Table 2: Schedule of Study Events

Nereenlng
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waahout
Vit 1 Vialr 2 Vit 3 Vishi 4 Yisit 8 Yisls & Vindtn 7, Vixit 12 Viits 313, Visit o
(Week 6} | (OWerk <8 { (Week =3) | (Week 22) | {Week 1) {(Weck ) LA DN Veek 14 15, 16, I8/ET Viiy 19
Baskisy H Su) 17 Week Fallow-up
{Weeks 1, (Woeks 8. Ka) (Week 9)
2.3 . ) 6,7, T, K}
Pescribe Suaty and Obain informed .
Consent M
Review Inclusion & Jixctusion N ~ N
Assipn Puticot Number v
Review Medical sl Renat istory susd
privr inedications. N
Review two consevinive Jocal Ialy seoony
phesphone vahes within 60 days of .
serevning ¥
Review mase recent iPTTEwithin 90 day s .
of wreening ¥
Review most sesent CA tndjusied sor
albumin) value within 60 days of
SCANNING ¥
Revand 1Hcight m
Physical Exom fincluding Vilal Signs and
weighty ¥ v ¥ ¥
Seram human clwrianic gonadotophin N
Serwn phosphorus. Colcium (stbumin-
adjusted), ulbitmin, ealeium {atbumin- s X s .
ndjusted) phusplios: uney ¥ v N 53 v N ~ ¥ N N
Serum glocose, ine. chltoade und .
blcarboniw ~ ¥ ¥
Serum sodivm, putiassivm, BUN ¥ N v v N
Scoum i ~ N N v
Seeum 28-Vil (Y am! 1.25-Va D N ~ N
Ncrom Lipid Prolike v v N
Hervoning
£ Nvars of RUNAIN FREATMENT PRRIOD TREATMENT PRIIOD ¢ TREATMENT PRRIOQD 2
v ualini
Visli ¥ RN R R Vil & Vit Visits 7, Sosli 13 NSRS Vi
Week 3 | (Week o) | (Woek W0 | oWeek 22y | cWeek Dy [ eWeekcm PN Weeks DU P 1374 Vi ey
R ] ) L5 CWvek Fotlaweup
Ovecks 3, {Weeka n, ) Wevk )
2.8 Mo, 4b G 7. Ta M)
Rorvms aemn oy Crotie ¥ < o 7 <
Taver Ml . < Y < ¥
Ronim Saps Swuph 7 3 <
= Tintor 7
Mo PRSI pe
¥ = i or
Renern v
= N
“
T v v ~ S 9
3 b v
< x

FDrup muemnmhiliey ut Viniis 2 und 18 sy

12



Clinical and Statistical Review

Gail Moreschi, MD, MPH, and Ququan Liu, MD, MS
NDA 22-318

Sevelamer carbonate powder; Renvela

Efficacy Measurements: _ :

For the primary efficacy parameter, blood samples were measured for serum phosphorus at
Weeks 3, 3a, 4, 4a (Treatment Period 1) and Weeks 7, 7a, 8, and 8a (Treatment Period 2).
For the secondary efficacy parameters, blood samples were measured for serum calcium-
phosphorus product at Weeks 3, 3a, 4, 4a (Treatment Period 1) and Weeks 7, 7a, 8, and 8a
(Treatment Period 2) See the above Table 2.

For lipid parameters (total cholesterol, HDL cholesterol, LDL cholesterol and triglycerides),
blood samples were measured at Week 4a for Treatment Period 1 and Week 8a for Treatment
Period 2. Blood samples taken for analysis on the same day as HD were taken just prior to the
start of dialysis. However, these secondary endpoints will not be reviewed here.

6.1.3.2 Study GD3-199-301

Study Title: A Randomized, Parallel, Open-Label Study to Compare Once Per Day Sevelamer
Carbonate Powder Dosing with Three Times Per Day Sevelamer Hydrochloride Tablet Dosing in
Chronic Kidney Disease Patients on Hemodialysis

Study Centers: 29 sites in the United States participated in the trial. One site screened patients
but did not enroll any patients.

Study Dates: January 27, 2006 to March 19, 2007

Objectives:

Primary objectives in chronic kidney disease (CKD) patients on hemodialysis to:

(1) Evaluate the efficacy of sevelamer carbonate powder dosed once per day (QD) with the
largest meal compared to sevelamer hydrochloride tablets dosed three times per day (TID) with
meals on the control of serum phosphorus.

(2) Evaluate the safety and tolerability of sevelamer carbonate powder dosed QD with the largest
meal compared with sevelamer hydrochloride tablets dosed TID with meals.

Secondary objectives: in CKD patients on hemodialysis, to evaluate the effects of sevelamer
carbonate powder dosed QD with the largest meal to sevelamer hydrochloride dosed TID with
meals on the following:

(1) Serum calcium (adjusted for albumin)-phosphorus product.

(2) Serum lipids (total cholesterol, low density lipoprotein (LDL) cholesterol, high density
lipoprotein (HDL) cholesterol).

These secondary objectives will not be reviewed here.

Study Design:

This was a randomized, parallel, open-label study in CKD patients on HD to evaluate the safety
and efficacy of sevelamer carbonate powder, dosed QD with the largest meal, compared to
sevelamer hydrochloride tablets dosed TID with meals. The study consisted of three periods: a
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two week screening period, a two-week phosphate binder washout period, and a 24-week
randomized treatment period.

Figure 2; Study Schematic

Period: Screening  Washout Treatment
< > > >
Visits: 1 2 3 4 5 6 7 8 9 io | 98
Week: S -2 0 2 4 6 8 12 16 20 24
1 i D S DD S S | 1 1 1 1
) o

Screen Randomise

During the Screening Period, patients were screened for eligibility. Eligible patients entered a
two-week phosphate binder washout period starting at Week -2.

At Week 0, eligibility was assessed again. Patients whose serum intact parathyroid hormone
(iPTH) was < 800 pg/mL (800 ng/L) at screening and whose serum phosphorus was > 5.5 mg/dL
(> 1.78 mmol/L) following washout (Week 0) were randomized (stratified by screening iPTH
<400 or > 400 pg/mL [< 400 or > 400 ng/L] and presence or absence of cinacalcet treatment at
Week 0) to one of two treatment groups in a 2:1 fashion:

1. sevelamer carbonate powder dosed QD with the largest meal or

2. sevelamer hydrochloride tablets dosed TID with meals.

During the 24-week randomized treatment period, patients were required to return for a study
visit every two weeks for the first eight weeks on treatment (Weeks 2, 4, 6, and 8) and every four
weeks thereafter (Weeks 12, 16, 20 and 24).

The starting dose of the study treatment was 4.8 g daily for both treatment groups. The study
treatment dose was to be titrated up or down in increments of 2.4 g daily (i.e. one 2.4 g powder
sachet QD or one 800 mg tablet TID) at each visit to reach a target serum phosphorus > 3.5 and
<5.5mg/dL (> 1.13 and < 1.76 mmol/L). Therapy for hyperparathyroidism was to be started,
stopped, or titrated every four weeks to reach a target serum iPTH of >150 and <300 pg/mL

(> 150 and < 300 ng/L). Cinacalcet was to be initiated or the dose increased if the PTH and
calcium-phosphorus product remained above target levels after maximum titration of vitamin D
and phosphate binding therapy. At Week 24 or early termination (ET) study treatment was
stopped, and patiénts returned to their usual phosphate binder(s).

Inclusion Criteria included:

Had the following documented local laboratory measurements:

a. Two most recent consecutive serum phosphorus measurements that were > 3.0 and

< 6.5 mg/dL (= 0.97 and < 2.10 mmol/L) within 60 days of screening

b. A most recent iPTH measurement < 800 pg/mL (< 800 ng/L) within 90 days of screening

Had the following central laboratory measurements:
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a. A serum phosphorus measurement > 5.5 mg/dL (1.78 mmol/L) at randomization (Week 0)
b. A serum iPTH measurement < 800 pg/mL (< 800 ng/L) at screening

Exclusion Criteria included:
Active bowel obstruction, dysphagia, swallowing disorder, or severe gastrointestinal (GI)
motility disorders

Treatment:

During the randomized treatment periods, patients received either sevelamer carbonate powder
or sevelamer hydrochloride tablets according to the randomization assignment. The patients were
randomized in a 2:1 fashion (in favor of carbonate powder) to one of two treatments: sevelamer
carbonate powder dosed QD with the largest meal or sevelamer hydrochloride tablets dosed TID
with meals. The starting dose was 4.8 g of either sevelamer hydrochloride tablets or sevelamer
carbonate powder. Sevelamer carbonate powder (Genzyme Corporation) was supplied as 2.4 g
sachets provided in 30 count boxes. TUMS® Regular 500 mg tablets, containing 200 mg
elemental calcium were provided in the event that an evening calcium supplement was needed.

Patients were instructed to thoroughly mix each individual sevelamer carbonate powder 2.4 g
packet with 2 ounces (0z) of cold water. Patients were instructed to drink the mixture
immediately, and not longer than 30 minutes after preparation. If the mixture was not taken
immediately after preparation, the patients were instructed to stir the mixture again prior to
drinking. Patients were permitted to mix multiple packets at once, as long as the appropriate
amount of water was used (i.e. 1 packet =2 oz. of water, 2 packets = 4 oz. of water, 3 packets =
6 oz. of water, etc.).

Once the Week 0 labs were available, eligible patients were randomized [stratified by screening
iPTH < 400 or > 400 pg/mL (< 400 or > 400 ng/L) and cinacalcet treatment at Week 0] to one of
two treatment groups in a 2:1 fashion in favor of sevelamer carbonate powder: -

1. sevelamer carbonate powder dosed QD with the largest meal or

2. sevelamer hydrochloride tablets dosed TID with meals.

Patients with higher PTH levels are likely to have higher levels of phosphorus and can be more
difficult to treat. Cinacalcet treatment may result in more effective treatment of
hyperparathyroidism and be associated with lower serum phosphorus levels Therefore, the
stratification by PTH and cinacalcet was an attempt to balance the number of patients with
severe hyperparathyroidism and cinacalcet use in each group.

The starting dose of 4.8 grams/day for both sevelamer carbonate powder and sevelamer
hydrochloride tablets was selected based on the approved dosing instructions for sevelamer
hydrochloride tablets. Those instructions recommend a starting dose of 800 to 1600 mg,
administered as one to two 800 mg tablets with each meal for a total daily dose 2.4 to 4.8
grams/day. The sevelamer hydrochloride dosing instructions also state that the dose should be
titrated until an acceptable phosphorus level is reached. Therefore, dose titration was also
suggested for sevelamer carbonate powder and sevelamer hydrochloride tablets in this study.
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Patients were instructed to take sevelamer carbonate powder once a day with the largest meal.
This was recommended so that sevelamer carbonate would be present in the gastrointestinal tract
at the same time as the meal with the greatest phosphate intake.

The starting dose was 4.8 g daily of either sevelamer hydrochloride tablets or sevelamer
carbonate powder. The study treatment dose was to be titrated up or down in increments of 2.4 g
daily at Visits 4, 5, 6, 7, 8,9 and 10 (Weeks 2, 4, 6, §, 12, 16, 20) to reach a target serum
phosphorus level of > 3.5 and < 5.5 mg/dL (>1.13 and < 1.78 mmol/L).

Sevelamer hydrochloride tablets were to be taken TID with meals. Sevelamer carbonate powder
was to be taken QD with the largest meal. The study was open-label as it was not possible to
blind the patients to study treatment assignment due to the different forroulations and dosing
regimens.

Therapy for hyperparathyroidism may have been started, stopped or titrated every four weeks
(Weeks 4, 8, 12, 16, and 20) to reach a target serum iPTH of >150 and < 300 pg/mL (> 150 and
<300 ng/L). Cinacalcet may have been initiated or the dose increased if the PTH and calcium-
phosphorus product remained above target levels after maximum titration of vitamin D and
phosphate binding therapy. The Investigator retrieved unused study drug at each visit and
performed drug accountability.

Table 3: Assessment and Procedures to be Performed at Each Study Visit
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2 Chemistry profile at Visit 3 and 1 VET: Serom phospbores, caleium (adjusted for albumin), albumin, czlcium-phosphores product, bicarbonate, chlorids, vric
acid, sodium. potaszium, glocose, BUN, liver function tests (ALT and AST) and creatinine.
Hwnmology peofile includes: CBC with diffarential, platalet count, clotting factors (PT, PTT).
“Review the patient distary summary and fax patient information to USC.
S On three randomly selectad days during the 2week washout pariad, mid-way through treatment, and the Jast 2 weeks of treatroent, dietary recalls will bs
peafornted by USC
”Onaz the laberatory resulls are available from Visit 3{Week U), s two-week supply of study drog will be provided to eligible patients at their paxt clink visit.
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The Statistical Plan was submitted January 26, 2007, after the commencement of this study.

16



Clinical and Statistical Review

Gail Moreschi, MD, MPH, and Ququan Liu, MD, MS
NDA 22-318

Sevelamer carbonate powder; Renvela

Sample Size Consideration:

The sample size was evaluated with respect to the primary efficacy parameter of the study, the
change from baseline to Week 24/ET in serum phosphorus. A total of 165 evaluable subjects (2:1
randomization: 110 sevelamer carbonate powder QD, 55 sevelamer hydrochloride tablet TID)
-were required to achieve 90% power based on a two group student's t-test with a one-sided 2.5%
type I error rate for a noninferiority margin of 1 mg/dL (non-inferiority would be concluded if
powder QD provides serum phosphorus reduction that is statistically significantly greater than
that associated with tablets TID minus 1 mg/dL). Approximately 207 subjects were randomized
to one of the two treatment groups to account for anticipated exclusions from the per-protocol
populations.

Analysis Populations:
Safety Set (SS): This population consists of all randomized subjects who received at least one
dose of study medication.

Full Analysis Set (FAS): This population consists of the subset of the Safety Set with any post-
dosing phosphorus assessments.

Per Protocol Set (PPS): This population consists of the subset of the FAS with no major protocol
violations as determined by a review prior to database lock.

Study. Treatment: Percent compliance, starting prescribed daily dose, ending prescribed daily
dose, average prescribed daily dose, average actual dose and duration of study drug were
presented by treatment group. Wilcoxon rank sum tests were used to test the difference between
the treatment groups for SS, FAS, and PPS populations.

Treatment duration was calculated using the following formula:
Duration (weeks) = (Last Date of Dosing - First Date of Dosing + 1)17.

Treatment compliance was calculated overall as follows:
Compliance = (Number of Packets Dispensed - Number of Packets Returned) X 100
(powder) Number of Prescribed Packets

Compliance = (Number of Tablets Dispensed - Number of Tablets Returned) X 100
(tablets) Number of Prescribed Tablets

Efficacy Analysis:

The analysis of efficacy endpoints included tabulations of findings at each timepoint and the
change from baseline to each post-baseline time point. The final row displayed the change from
baseline to Week 24/ET. Data was not carried forward for these analyses with the exception of
the Week 24/ET timepoint. Efficacy analysis was done for FAS and PPS populations.

Primary Efficacy Parameter: The primary efficacy analysis was an assessment of non-inferiority
with respect to a change from baseline in sefum phosphorus levels at Week 24/final among the
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Per-Protocol Set. A Full Analysis Set analysis was performed as a confirmatory analysis.
Specifically, a two-sided 95% confidence interval was estimated for the difference in serum
phosphorus change between treatment groups (diff = sevelamer carbonate powder QD -
sevelamer hydrochloride tablets TID). If the upper confidence bound is less than 1 mg/dL, then
non-inferiority will be concluded. Serum phosphorus results at each assessment timepoint were
tabulated by treatment group.

Demographics:

Patient demographics including age, race, ethnicity, gender, history of diabetes, post-dialysis
weight, body mass index (BMI), height and stratification criteria [iPTH < 400 pg/mL

(< 400 ng/L) versus > 400 pg/mL (> 400 ng/L) at Screening and use of cinacalcet at baseline
(Week 0)] was summarized by treatment group and overall. Comparability of treatment groups
was assessed using Fisher’s exact tests for categorical variables and the Wilcoxon rank sum test
for continuous variables.

Renal History:

Renal history including primary cause of end stage renal disease (ESRD), time on dialysis,
vitamin D use at screening, and history of parathyroidectomy was summarized by treatment
group and overall. Comparability of treatment groups was assessed using Fisher’s exact tests for
categorical variables and the Wilcoxon rank sum test for continuous variables.

Medical History: :
The number and percentage of patients reporting a medical history for each body system was
summarized by treatment group and overall. Fisher’s exact test was used to test for differences
between the two treatment groups.

Efficacy Analysis:

The analysis of efficacy endpoints includes tabulations of findings at each time point and the
change from baseline to each post-baseline time point. Data was not carried forward for these
analyses with the exception of the Week 24/ET time point. Efficacy analyses were done for the
FAS and PPS populations.

Primary Efficacy Analysis:

The primary efficacy analysis was an assessment of non-inferiority with respect to change from
baseline in serum phosphorus levels at Week 24/final among the PPS. A FAS analysis was
performed as a confirmatory analysis. Specifically, a two-sided 95% confidence interval was
estimated for the difference in serum phosphorus change between treatment groups (diff =
sevelamer carbonate powder QD — sevelamer hydrochloride tablets TID). If the upper
confidence bound (one sided 97.5% upper confidence bound) was less than 1 mg/dL (0.32
mmol/L), then non-inferiority was concluded. Serum phosphorus results at each assessment time
point were tabulated by treatment group.

Sub-group analyses for the primary efficacy endpoint were also performed separately within the
following randomization strata 1) serum iPTH < 400 and > 400 pg/mL [< 400 and > 400 ng/L]

18



Clinical and Statistical Review

Gail Moreschi, MD, MPH, and Ququan Liu, MD, MS
NDA 22-318

Sevelamer carbonate powder; Renvela

and 2) cinacalcet use at Week 0. No non-inferiority assessment was made among these
subgroups.

Disposition of Patients:

Patients were enrolled at 29 study centers. One site (515) screened, but did not enroll any
patients. The first patient signed informed consent on January 27, 2006, and the last patient
completed the last visit on March 19, 2007.

A total of 396 patients were screened for this study and of these, 179 patients were screen
failures. The most frequent cause of screen failure was exclusionary laboratory measurement:
130 (72.6%) patients. Two hundred and seventeen patients were randomized: 144 were assigned
to sevelamer carbonate powder QD and 73 were assigned to sevelamer hydrochloride tablets
TID, reflecting the 2:1 randomization design. Four [3 (2.1%) sevelamer carbonate powder QD
patients; 1 (1.4%) sevelamer hydrochloride tablet TID patient] of the randomized patients never
received study treatment. A total of 62 [51 (35.4%) sevelamer carbonate powder QD patients;

11 (15.1%) sevelamer hydrochloride tablet TID patients] discontinued from the study
prematurely. The most frequent causes of discontinuation were adverse event [18 (12.5%)
sevelamer carbonate powder QD patients; 4 (5.5%) sevelamer hydrochloride tablet TID patients]
and withdrawn consent [18 (12.5%) sevelamer carbonate powder QD patients; 2 (2.7%)
sevelamer hydrochloride tablet TID patients]. A higher proportion of sevelamer carbonate
powder patients discontinued due to an adverse event or consent withdrawn than sevelamer
hydrochloride patients. One hundred and fifty five patients completed the study: 93 (64.6%)
sevelamer carbonate powder QD patients and 62 (84.9%) sevelamer hydrochloride tablet TID
patients.

Table 4: Patient Disposition by Treatment Group

Overall Sevelamer Sevelamer
Carbonate Hydrochloride
Powder QD Tablet TID
“| Screened 396
Screen Failures
‘Withdrawal of Consent Prior to Visit 2 or Visit 3 12(6.7)
Exclusionary Medical or Medication History 17 (9.5)
Exclusionary Laboratory Measurement 130 (72.6)
Adverse Experience 5(2.8)
Other 15 (84)
Randomised Patients 217 144 73
Never Received Study treatment 4{1.8) 3(2.1) 1(1.4)
Discontinued Prematurely
Adverse Experience 22(10.1) 18(12.5) 4(5.5)
Failure to Comply with Protocol Requirements 4(1.8) 4(2.8) 0{0)
Withdrew Consent - 2009.2) 18 (12.5) 227
Lost to Follow-up 2(0.9) 1(0.7) 1(1.4)
Death 3(LY) 1 (0.7 270
Other 11(5.1) 9(6.3) 227
Completed Study 155 (714 93 (64.6) 62 (84.9)

Two additional sevelamer carbonate powder QD and two additional sevelamer hydrochloride tablet TID patients died during
the course of the study. These deaths were not specified as the primary cause of early termination and thus are not included in this table.
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‘Reviewer's comment:
It is interesting to note that the powder formulation given once a day had more drop-outs as this
Jormulation is being developed for the patients’ convenience.

Protocol Deviations

There were 5 major protocol deviations among 4 patients (Patients 503111, 505104, 506101 and

522108). Patient 503111 experienced a prolonged hospitalizatic _—
—— —— During this hospitalization, the patient did not take sevelamer b(ﬁ)

. hydrochloride. The prolonged hospitalization also resulted in the final study visit being more

than 5 weeks delayed. Patient 505104 had their dose of sevelamer hydrochloride increased to

16.8 g/day (greater than allowed per protocol) on August 10, 2006. The dose was reduced to

within protocol specifications (14.4 g/day) on October 4, 2006. Patient 506101 returned 519

sevelamer hydrochloride tablets at the end of study visit. The study site believed the patient’s

nursing home gave her their supply of sevelamer hydrochloride instead of the patient’s study

treatment. Patient 522108 received hemodialysis 4 times per week rather than three times per

week as specified by the protocol due to interdialytic weight gain.

6.1.4 Efficacy Findings
6.1.4.1 Study SVCARB00205

Primary Efficacy Variable:

The primary efficacy measure was a time-weighted average of the serum phosphorus
assessments during the last two weeks of each treatment regimen (mean of non-missing
assessments from Weeks 3, 3a, 4, and 4a for Treatment Period 1 and mean of non-missing
assessments from Weeks 7, 7a, 8, and 8a for Treatment Period 2). Blood samples taken for
analysis on the same day as HD were taken just prior to the start of dialysis.

Statistical Methods

Categorical variables were described using frequencies and percents. Continuous variables
were described by the number of patients with non-missing assessments, mean, standard
deviation, median, minimum, and maximum. All tests were two-sided and were performed at
the 5% significance level unless otherwise specified.

The original randomization envelope for Site 02 was misplaced and the randomization envelope
originally intended for Site 05 was used instead (as Site 05 was not used to recruit any patients).
Therefore, patients enrolled at Site 02 were assigned patient identification numbers designated
for Site 05 (0501, etc) and appear as such in the patient data listings.

Analysis Populations:

All patients were administered their treatment assignments in accordance with their randomized
sequence assignments. Therefore, for each analysis population, patients were analyzed according
to their randomized sequence.
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Safety Set:
The Safety Set included all randomized patients who were treated with at least one dose of
randomized study medication.

Full Analysis Set:

The Full Analysis Set (FAS) included the subset of Safety Set-evaluable patients with at least
one post-baseline assessment of serum phosphorus. A confirmatory assessment of phosphorus
control equivalence was conducted using the FAS.

Per Protocol Set:

The Per Protocol Set (PPS) included all FAS-evaluable patients with no significant protocol
deviations, as determined by a blinded review by appropriate clinical and statistical personnel
prior to data analysis. Factors that were considered in determining PPS evaluability included:
» Compliance differences between treatment periods (i.e., at least 30% difference in
compliance)

* Entry criteria violation

» Proscribed medication usage

 Completed less than 3 weeks treatment in either treatment period

« Other significant protocol deviations

The primary assessment of phosphorus control equivalence was conducted using the PPS.

Demographics:

Demographics and baseline characteristics were summarized overall and by treatment sequence
for all analysis sets. Treatment sequences were compared using Fisher’s exact test for categorical
data and the Wilcoxon rank sum test for continnous data. Categorical summaries were presented
for gender, ethnicity and smoking status. Continuous summaries were presented for age and
baseline assessments of weight, height, and body mass index (BMI). Age in years was calculated
as ((Date of informed consent — Date of birth) + 1)/365.25. Baseline weight and height
measurements were captured at Week 0. BMI was calculated as weight in kilograms divided by
square of height in meters. The weight measurement captured at Week -4 was listed only.

Medical history findings at Screening were tabulated by body system, both overall and by
treatment sequence for all analysis sets. Renal history findings at Screening were summarized
overall and by treatment sequence for all analysis sets. Treatment sequences were compared
using Fisher’s exact test for categorical data and the Wilcoxon rank sum test for continuous data.
Categorical summaries were provided for primary cause of end stage renal disease, dialysis
schedule, current phosphate binder use, previous parathyroidectomy, use of vitamin D, and
kidney transplant. Continuous summary statistics were reported for length of time on dialysis.
Length of time on dialysis in years was calculated as ((Date of informed consent — Date of
dialysis start) + 1)/365.25.

Compliance:

Percent compliance was calculated as the number of tablets/sachets taken in the period
(estimated by subtracting the number of tablets/sachets returned from the number dispensed)
divided by the total number of tablets/sachets prescribed in the period, and multiplied by 100.
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Efficacy Analysis:

Primary Efficacy Analysis:

The effects of powder and tablet dosing on the control of serum phosphorus was determined -
using equivalence testing. The time-weighted average of the serum phosphorus assessments -
during the last two weeks of each treatment regimen (mean of non-missing assessments from
Weeks 3, 3a, 4, and 4a for Treatment Period 1 and mean of non-missing assessments from
Weeks 7, 7a, 8, and 8a for Treatment Period 2) was used to give a more accurate assessment
of phosphorus control than would be attained by a single point reading. Measurements prior

to Week 3 for Treatment Period 1 and prior to Week 7 for Treatment Period 2 were not carried
forward for efficacy assessment.

Equivalence was assessed using natural-log transformed time-weighted mean serum phosphorus
data. Least squares means for each treatment and the mean squared error from a 2x2 analysis of
variance (ANOVA) with a random subject effect and fixed sequence, period, and treatment
effects were used to derive the 90% confidence interval for the difference between powder (test)
and tablet (reference) data on the log scale. Back transformation to the original scale yielded an
estimate of the ratio (test/reference) and corresponding 90% confidence interval which was the
basis of a 5% Two One-Sided Test (TOST) equivalence test. This test required that the 90%
confidence interval for the ratio was within the interval (0.80, 1.25). If the sequence effect was
significant (p-value < 0.05), then equivalence inferences were to be drawn from the Treatment
Period 1 results.

The primary analysis was performed on the PPS to minimize the degree of bias in the
equivalence testing. A FAS analysis was performed as a confirmatory analysis.

Secondary Efficacy Analyses are not reviewed here.

Additional Analyses: Serum phosphorus, calcium (albumin-adjusted), and calcium-phosphorus
product levels at Screening, at Week -4 (after the 2-week washout), the change from Screening
to Week -4, and at Week 0 were summarized overall and by treatment sequence among PPS,
FAS, and Safety Set patients. Within treatment regimen changes were assessed using the
Wilcoxon signed rank test.

Protocol Amendment:

There was one protocol amendment, dated May 8, 2006, that was made to increase the

number of potential patients that could be considered for the study. A summary of the main
changes is given below:

* The number of patients to be screened was changed from approx1mate1y 35 to approximately
75 due to a higher than anticipated screening failure rate.

» Sevelamer hydrochloride did not need to be the primary phosphate binder in those patients
taking combination therapy before entry into the study.

« Study entry limits of iPTH and serum phosphorus levels measured at the local laboratory were
increased due to the variation between local and central laboratory analyses, which meant that
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some patients may not be considered eligible by the local analysis and would therefore not be
screened.
* Change in sponsor study personnel.

Disposition of Patients:

A total of 75 individual patients were screened for this study of whom 1 patient was re-screened
(and is counted twice in pre-randomization disposition data), giving an overall count of 76
patients. Of the screened patients, 34 (44.7%) patients did not enter the Run-In Period: 26
(34.2%) patients were screen failures before the Run-In Period, 4 (5.3%) patients wished to
withdraw, 2 (2.6%) patients discontinued due to an AE, and 2 (2.6%) patients withdrew for
“other” reasons. The most common reason for screen failure for entry into the Run-In Period was
serum phosphorus levels below the required range (i.e., < 5.5 mg/dL [< 1.76 mmol/L]) which
was reported for 17 of the 26 screen failure patients.

A total of 42 patients entered the Run-In Period, of whom 11 (14.5%) patients were not
randomized: 7 (9.2%) patients were screen failures during the Run-In Period, 1 (1.3%) patient
was non-compliant and 3 (3.9%) patients withdrew for “other” reasons. The most common
reasons for screen failure during the Run-In Period were high iPTH levels (i.e., > 800 pg/mL)
in 3 patients, and high phosphorus levels (i.e., > 6.5 mg/dL [> 2.08 mmol/L}) in 2 patients. In
addition, of the 3 patients in the “other” category, the primary reason for withdrawal was noted
to be high iPTH levels in 1 patient and high phosphorus levels in the other 2 patients.

Thirty-one patients were randomized to study treatment: 17 to the sevelamer carbonate
powder/sevelamer hydrochloride tablet sequence (sequence 1) and 14 to the sevelamer
hydrochloride tablet/sevelamer carbonate powder sequence (sequence 2). Of the 31 patients who
entered Treatment Period 1, 3 (9.7%) patients discontinued: 1 (3.2%) patient discontinued due to
an AE and 2 (6.5%) patients wished to withdraw. The 3 patients who discontinued during
Treatment Period 1 were randomized to treatment sequence 1, and therefore discontinued during
sevelamer carbonate powder treatment.

A total of 28 patients entered Treatment Period 2: 14 patients from sequence 1 and 14 patients
from sequence 2. During Treatment Period 2, 4 (12.9%) patients discontinued: 1 (3.2%) patient
discontinued due to an AE and 3 (9.7%) patients wished to withdraw. One of the patients (Patient
0521) who chose to withdraw from the study also had an AE leading to discontinuation, but
“patient wishes to withdraw” was cited as the primary reason for withdrawal. The 4 patients who
discontinued during Treatment Period 2 were randomized to treatment sequence 2, and therefore
discontinued during sevelamer carbonate powder treatment. Overall, a total of 24 (77.4%) of the
31 randomized patients completed Treatment Period 2: 14/17 (82.4%) patients randomized to
sequence 1 and 10/14 (71.4%) patients randomized to sequence 2. All patients who completed
Treatment Period 2 also completed the Follow-up visit. The patient disposition overall and by
treatment sequence is presented in the following table.

23



Clinical and Statistical Review

Gail Moreschi, MD, MPH, and Ququan Liu, MD, MS
NDA 22-318

Sevelamer carbonate powder; Renvela

Table 5: Patient Disposition (N, %) by Randomized Sequence Group

Overall chuoncé 1 Sequence 2
‘g " (N=76) Carbonate powder/ Hydrochloride tablets/
Patient Category Hydrochloride tablets Carbonate powder
(IN=17) (N=14) 3

Screened Patients 76'

Patients Who Did Not Enter .

Run-In Period A4 (44.7)

Scrstcn failure before Run-In 26 (34.2%
Period

Adverse event 2 (2.6)
Wishes o withidraw 4 (5.3)
Ower 2 (2.6

Patients Entered Run-In Period 42 (55.3)

Non-Rawdomised Patients Among }

Run-In Patients n “4_‘5)

Scrc.:cn failure during the Run-In 79.2)
Period

Non-compliant 1(1.3)
Other 3(3.9)

Randomised Patients 31 (40.8) 17 14

Discontinued Stndy Drug During

Treatment Period 1 3 (9.7) 3(17.6) [4]
Adverse event 1 (3.2} 1 (5.9 o]
Wishes to withdraw 2 (6.5) 2q1.8) . [o]

Completect Treaument Period 1 28 (90.3) 14 (82.4y . 14 (100.0)

Discontinued Study Drug During .

Treatment Period 2 +(12.9) o 4 (28.6)
Acdlverse event 1 (3.2) o 1(7.1)
Wishes to withdraw 3 (9.7) 0 3214

Completed Treatment Period 2 24 (77.4) 14 (82.4) 10 (71.4)

8§s_c0ﬂtmucd Prior to Follow-up o o o

5314
Completed Follow-up Visit 24 (77.4) 14 (82.4) 10(71.4)

75 individual patients were screened and of these, 1 patient was re-screened.

Note: percentage values for Screening and Run-In Periods are based on number of screened patients (N=76).
Percentage values for randomized treatment periods are based on the number of randomized patients, either
overall or in each treatment sequence, as appropriate.

Protocol Deviations:

There were 7 major protocol deviations among 4 patients (Patients 0101, 0306, 0310 and 0311).
Three of the 4 patients were included in the PPS as the protocol deviations were not expected to
impact the equivalence assessment between treatment regimens. The exception was Patient 0310
who was excluded from the PPS as the patient failed to have at least 3 weeks of treatment in both
randomized treatment periods.

Patients 0306, 0310 and 0311 each had one major deviation relating to the dose of sevelamer
hydrochloride during the Run-In Period. All 3 patients had serum phosphorus levels at Visit

3 which according to the study protocol required an increase in the dose of study medication.
In each case, the investigator-preferred that the patient remained on their existing dose of
sevelamer hydrochloride, either because they had only been on the dose for only 4 days before
the Visit 3 sample was taken (Patients 0310 and 0311) or because the patient had experienced
severe stomach cramps following previous dose escalations (Patient 0306).

Patient 0101 had 4 major protocol deviations. Three of the major deviations related to missed
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study visits and therefore no blood samples being taken at Visits 3 and 4 during Run-In and
Visit 11 during Treatment Period 1. The fourth major deviation in Patient 0101 was an error
in the study medication issued to the patient during Treatment Period 1: the patient was
randomized to receive sevelamer carbonate powder during Treatment Period 1 but at Visit 10,
the research nurse prescribed sevelamer hydrochloride tablets in error, and therefore the
cross-over in study medication occurred approximately 3 weeks earlier than scheduled (should
have been at Visit 13).

Data Sets Analyzed:

The Safety Set included all randomized patients who received at least one dose of randomized
'study medication. Thirty-one patients were randomized and treated, and therefore there are

31 patients in the Safety Set. :

The FAS included all randomized patients with at least one post-baseline assessment of serum
phosphorus. All but 1 patient (Patient 0907) in the Safety Set had post-baseline serum
phosphorus data, and therefore there are 30 patients in the FAS.

The PPS included all FAS-evaluable patients with no significant protocol deviations. Nine
patients were excluded from the FAS, and therefore the PPS includes 21 patients. The following

table presents patient evaluability overall and by treatment sequence.

Table 6: Patient Evaluability

T Hngcqll‘cnc» PO 5k:q\|c;;c; 2
Owverall Carbonate powder/ ydrochloride
Annlysis Sot Ne31 Hydrochloridse tablets/Carbonate
Annly ¢ > wblets (N=17) powder (Nw=13)
Rennon for exclusion n (Vo)
”n (Vo) n (%)
Randonrized 31 Q100) 17 (100) 14 {100y
Never received stady medication o [+] (2]
Inelhaded in the Salety Sct 31 ¢100) 17 C100) 14 (100)
NoO post-bascline phosphoras 1 (3 1 (6> (e
ASNCEEMICHIS
Tncluded in the Full Analysiz Set 3D (97) 1G (94) 14 (1 00)
Al least 309 difference in compliimee 3Iam b Sy 214y
Letween treatment periodds
Entry aritaria violnlinn Q o 14
Proseribed miedication usage (4] [V o
fexs thon 3 weeks on study treatment 6 (19) 2(12) 4 (29
in both wreament periods e
Included in the Por Protocol Sci 21 (GEy . L 12N : BT

Reviewer’s comments:
From the above table it is noted that only a few patients were evaluated in this study.

In the Safety Set, all 31 patients received sevelamer carbonate powder treatment and 28
patients received sevelamer hydrochloride tablet treatment. In the FAS, all 30 patients
received sevelamer carbonate powder treatment and 28 patients received sevelamer
hydrochloride tablet treatment, and all 21 patients in the PPS received both treatment
regimens.

Of the 9 FAS patients excluded from the PPS, 6 patients (0310, 0520, 0521, 0522, 0803, and
0903) failed to have at least 3 weeks of treatment in both treatment periods, and 3 patients
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(0503, 0505 and 0509) had a differential compliance of at least 30% between randomized
treatment periods as the reason for exclusion.

The 6 patients excluded from the PPS for having insufficient treatment duration in both
randomized treatment periods all failed to complete at least 3 weeks treatment with sevelamer
carbonate powder. Two of the 6 patients (0522 and 0803) withdrew from the study during
treatment with sevelamer carbonate powder and never entered the sevelamer hydrochloride
tablet randomized treatment period. The remaining 4 patients (0310, 0520, 0521, and 0903)
completed the sevelamer hydrochloride tablet randomized treatment period and subsequently
withdrew from the study before completing at least 3 weeks treatment with sevelamer
carbonate powder.

Of the 3 patients with a differential compliance of at least 30% between randomized
treatment periods, Patients 0503 and 0505 had lower compliance during treatment with
sevelamer carbonate powder, whereas Patient 0509 had lower compliance during treatment
with sevelamer hydrochloride tablets. ’

Tt should be noted that Patient 0604 was retained in the PPS even though the difference in
compliance between treatment periods was >30%. During Treatment Period 2, the patient

had taken sevelamer hydrochloride tablets remaining from their Run-In Period rather than the
sevelamer hydrochloride tablets prescribed for the randomized treatment period. Therefore,
based on the study drug supply returned at the end of Treatment Period 2, it appeared that the
patient had a low compliance. However, the investigator noted that the patient had good
compliance and was therefore kept in the PPS. In addition, Patients 0106, 0311, and 0502

were retained in the PPS even though they had missing compliance data from Treatment

Period 2 (drug return data were missing) because there was no other evidence of noncompliance.

Demographics:

The following table displays the demographics and baseline characteristics for the Safety Set
(N=31). There were no statistically significant differences between the treatment sequences in
demographic characteristics.

Twenty-one (68%) patients were male and 10 (32%) patients were female, with a mean age of
53 years. The majority of patients were Caucasian (71%), with Asians (19%) and Blacks (10%)
comprising the rest of the population. The mean weight was 76 kg (n=30), the mean height was
170 cm (n=23), and the mean BMI was 26 kg/m2 (n=23).

Results for the PPS and FAS were generally similar to those of the Safety. The most notable
difference between the Safety Set and the PPS was in the proportion of Caucasian (71% in the
Safety Set and 81% in the PPS) and Asian patients (19% in the Safety Set compared with 5% in
the PPS) in each analysis population. These differences were not considered to have any impact
on the outcome of the efficacy analyses.
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Table 7: Patient ng_ogréphics and Baseline Characteristics (Safety Set)

Median (range)

Demographic Characteristic Safety Set
(N=31)
Age (years)
Mean = SD 52,9 13.2
Median (range) 51 (27-80)
Gender, n (%)
Mate 21 (GB)
Female 10 (32)
Ethnicity. » (%) T
Coucasian 22(71)
Binck 3(10)
FHlispanic [+]
Asian G (1Y)
Weight (kg) ot Woeek 0 (0=30)
Mean + SD 75.9 % 199

72.2 (43,7-140.3)

Height (em) at Wecek O (n=23)
Mean 2 SD
Medion (range)

170.3 2 13.3
171 (150-198)

BMI (kg/m®) at Week 0 (3=23)
Mean @ SIDD
Median (rangu)

25,7 4 S.8
24.1 (19.3-39.6)

Smoker, n (Vo)
Yes
No

5(16)
26 (84)

SD= Standard deviation

Renal History:

Renal history is presented in the following table. There were no statistically significant
differences between the treatment sequences in renal history characteristics. The most common
primary causes of CKD were glomerulonephritis (26%), diabetes (13%) and “other” causes
(42%). Of the 13 patients with “other” cited as the primary cause, the etiology of CKD was
recorded as unknown in 5 patients, IgA nephropathy in 2 patients and renovascular disease,
reflux nephropathy, road traffic accident, hereditary nephritis, Goodpasture syndrome, and
Alport’s syndrome in 1 patient each. Eight (26%) patients in the Safety Set had previously
undergone a kidney transplant and 4 (13%) patients had a parathyroidectomy (3 total and 1
partial). The median time on dialysis was 4.4 years.

The majority of patients (81%) were on vitamin D at study entry. All randomized patients
were taking sevelamer hydrochloride as a pre-study phosphate binder, either alone (58%), in
combination with calcium phosphate binders (36%), or in combination with other metal
phosphate binders (7%); 1 patient was taking sevelamer hydrochloride in combination with
aluminum and 1 patient was taking sevelamer hydrochloride in combination with magnesium
carbonate.
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Table 8: Renal History (Safety Set)

Parametey Safety Set
(N=31)

Privury Ciouse of End Stage Renal Discase, n (%b) .

TTypertcnsion 1™

Glomerulonephritis 5 €26)

Diabetes 4C(13)

Pyclonephvitis 1(3)

Polycystic Kidneys 2(7>

Interstitial Nephritis 13

Congenital . 1 (3)

Other 13 (32)
Previous Kidncy Transplant, n (28)

No 23 (74)

Yes R (26)
Previous Parathyroidectomy. n (%)

No 27 (87>

Yes 4 (13)
Crwrently on Vitamin I3, n (2%)

No G(19)

Yeou 25 (81)
Time on Dialysis (yoars)

Mean = S1D 7.2+ 8.0

Mediam (rangc) 4.4 (0,.2-30.3)
Pre-Suudy Phosphate Binder, n (%)

Sevelmmer Flydrachloride 18 (58>

Sevelmer Hydrochloride and Caicium 11 (36)

Other 2(7)

Medical History:

Reflective of the extent of chronic illness in the patient population, more than half of the
patients in the overall Safety Set (N=31) reported prior or current disorders or abnormalities
in the following body systems: genitourinary/renal (30 patients, 97%),
metabolic/endocrine/nutritional (27 patients, 87%), hematopoietic (27 patients, 87%),
cardiovascular (27 patients, 87%), gastrointestinal/hepatic (21 patients, 68%), and
musculoskeletal (19 patients, 61%). In general, the prior and current disorders were similar
between the two treatment sequences.

Concomitant Medications During the Randomized Treatment Periods:

During the randomized treatment periods, all 31 (100%) patients in the Safety Set took a
concomitant medication. The drug categories with the most frequent (> 25%) concomitant
medications are presented in the following table.

Table 9: Most Freciuent Concomitant Medications Taken During Randomized Treatment

Therapeutic Class Sevelamer Carbonate Sevelamer Hydrochloride
Powder (N=31) Tablets (N=28)
n (%) n (%)
Other anti-anaemic preparations 29 (94) 26 (93)
Witamin D and analogues 26 (89) 22 (79
Platelet aggregation inhibitors 19 (61) 17 (61)
excl. heparin
Protop pump inhibitors 15 (48) 13 (46)
HMG CoA reductase inhibitors 13 42) 11 (39)
Beta blocking agents, selective 2 (29 10 (36)
Dihydropyridine derivatives 9 (29) 9 {32)
ACE inhibitors, plain 9 (29) B (29)
Amnilides . 9 (29) 8 (2%
NMultivitamins, plain ) 8 (26) 725
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During the randomized treatment periods, 16 (52%) patients began new medications, or stopped
or had changes in existing medications during treatment with sevelamer carbonate powder and
11 (39%) patients during treatment with sevelamer hydrochloride tablets. The concomitant
medications changes were similar between treatment regimens and generally similar to the
medication changes made during the Run-In Period.

In the Safety Set, the drug categories with the most frequent concomitant medication changes
(at least 10%) were penicillins with extended spectrum, changed by 3 (10%) patients during
sevelamer carbonate treatment and 1 (4%) patient during sevelamer hydrochloride treatment,
and vitamin D and analogues that were changed by 3 (10%) patients during sevelamer
carbonate powder treatment and no patients during sevelamer hydrochloride tablet treatment.

During the randomized treatment periods, mean percent compliance of the Safety Set and the
FAS was similar between the sevelamer carbonate and sevelamer hydrochloride regimens: 81%
for sevelamer carbonate powder and 83% for sevelamer hydrochloride tablets in both analysis
sets.

Analysis of Efficacy:
The primary efficacy analysis was performed on the PPS to minimize the degree of bias in the
equivalence testing. A FAS analysis was performed as a confirmatory analysis.

In the PPS, the mean serum phosphorus was 5.0 = 1.5 mg/dL (1.6 £ 0.5 mmol/L) during
sevelamer carbonate powder treatment and 5.2 + 1.1 mg/dL (1.7 #+ 0.4 mmol/L) during
sevelamer hydrochloride tablet treatment. For assessing phosphorus equivalence, the treatment
response across sequences was pooled since the 2x2 ANOVA model sequence p-value was not
significant (p=0.932). The geometric least squares mean ratio (sevelamer carbonate
powder/sevelamer hydrochloride tablets) was 0.95 with a corresponding 90% confidence interval
of 0.87-1.03. The confidence interval is within the interval of 0.80-1.25, indicating that
sevelamer carbonate powder and sevelamer hydrochloride tablets are equivalent in controlling
serum phosphorus. The results of a confirmatory analysis conducted with the FAS were similar
as shown in the following table.

Table 10: Serum Phosphorus Time-Weighted Averages (PPS and FAS)

Analysis Set Sevelamer Carbonate Sevelamer Hydrochloride Geometric 9026 CI
Powder © Tablets LS Mean of Ratio
mean = SD mean = SD Ratio

Serum phosphorus (mg-dL)

Per Protocol Set 50=%x1.3 S52=1.1 0.95 0.87-1.03

@=21) (o=21) {n=21)

Full Analysis Set 5.0=1.5 S5.1=1.1 0.96 0.88-1.05
=30) (n=25) (a=28)

Serum phosphorus {(mmol/L)

Pexr Protocol Set 1.6 =0.5 1.7=04 095 0.87-1.03

@=21) (n=21) (o=21)

Full Analysis Set 1.6+05 1.7=04 0.96 0.88-1.05

@9=30) (n=25) (a=28)

SD = Standard deviation
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Statistical Reviewer’s comment:

It is notable that the drop-outs were relatively high in carbonate powder group in both periods,
17.6% (3/17) and 28.6% (4/14) in period 1 and period 2, respectively (Table 10). The reviewer
conducted a sensitivity analysis using a worse-case imputation method for missing data: a
maximum phosphate value of the period was assigned to the missing values. The result is
comparable with the one excluding missing values. However, the conclusion of efficacy is still a
concern given a small study with high drop-outs.

Serum Phosphorus During Screening/Washout and Run-In:

Prior to the randomized treatment periods, patients entered a 2-week Screening/Washout

period followed by a 4-week sevelamer hydrochloride Run-In Period. The mean serum
phosphorus at Screening in the PPS was 5.0 + 1.0 mg/dL (1.6 & 0.3 mmol/L). At the end of

the Washout period (Week -4), mean serum phosphorus levels had increased significantly
(mean change 2.7 + 2.1 mg/dL [0.9 + 0.7 mmol/L]; p<0.001) to 7.6 + 1.8 mg/dL (2.5 + 0.6
mmol/L) confirming the hyperphosphatemic nature of the study population. Serum phosphorus
levels subsequently decreased during the 4-week sevelamer hydrochloride Run-In Period and at
the start of the randomized treatment period (Week 0), the mean value was 5.0 £ 1.2 mg/dL (1.6
+ 0.4 mmol/L) and comparable to Screening levels. The change in serum phosphorus during the
Screening/Washout and Run-In Period in the FAS and Safety Set was similar to that observed for
the PPS.

Handling of Dropouts or Missing Data:

The primary efficacy measure was the time-weighted average of the serum phosphorus
assessments for the non-missing assessments (scheduled and unscheduled) from the last two
weeks in each treatment regimen because this methodology can accommodate the varying
number of assessments that could arise during the two week period and the varying intervals
between assessments. Missing data were not imputed and measurements were not carried
forward.

Interim Analyses:.
No interim analyses were performed.

Efficacy Conclusions:

Sevelamer carbonate powder and sevelamer hydrochloride tablets, each dosed TID with
meals, are equivalent in controlling serum phosphorus in patients with CKD on HD.
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6.1.4.2 Study GD3-199-301

Table 11: Summary of Analysis Populations

Crverall Sevelamer Sevelamer
Carbonate Hydrochloride
Rovesder QD Tabtets TID
Randomised 217 144 T3
Neveer Received Study trearment 4 {18y IL2.0%) 3450
Safety Set 213 11 T2
MNo posi-dosing phosphorus assessments £ 0% BO%) 0 (06D
Set 213 T2

Sluded. in Fubl
oss than 8 we

pliance (= 7

Inclusion cotusion eriteria viedarion

Lise of prasoribed medication

Onher signidican protocol violation

of treatment

25§ 12.2%0)

5 {5.99%)
L {1945
E{1.4%)
O 0%

1 (1450}

Por-Protucol Set

51

Demographics:

The demographic characteristics were similar between treatment groups. The majority of
patients in both groups were male (62% and 58% in the sevelamer carbonate powder QD group
and sevelamer hydrochloride tablet TID group, respectively) and African American (54% in both
groups). The mean age was just under 60 years old for both groups (57 and 59 years in the
sevelamer carbonate powder QD group and sevelamer hydrochloride tablet TID group,

respectively). Results for the FAS and PPS were similar to those of the Safety Set.

Table 12: Patient Demographics-Safety Set

Faraeneter

Sevelamer

Carbwyoate Powder

Sewelamer
Hydrochioride

PNV aluer

wd iPTH > 00 peimill (GO0 agfll
and APTH < 400 pgfml. (408 npfl)
No cinacabeet use and iPTH » 303 pefnl. (403 ng/l)

346241y
124{8.5}3
TT (546
1R¢12.8)

15 (20.8)
G (8.3
A2 (8.2
¢ {1250

0 (N=14 1 Tabtet THD>
EIN=72)
Race [N ¢%1] 0.254
Adrican Awrerican TG ROy 3 (84.2%
W hire 5% 4123 32 (4443
Other $H03.3) Y.
Age fyvoars) 0.254
Blean = ST 5.7 2142 SO0 = 428
Median (Range) 58 A 20-85» 5G.5 127-82)
Gender [N (93] L6550
Mlale 42 {58.3)
5 st le 30 4Ly
ory oF Diabetes [N { %)) = 0,999
s A0 (5545
N 22 (44 .4y
Post-Dialvsis Wedght (s} L1655
Mean = S 8T R 574
Median {Range) ITRA {55 -364)
Height finches) a3y
Mesn 2= SID H7.5 40 G7.E x50t
Median (Ranaze) BR.OGISHND-7S.9) GINA5.7 752y
Baody Mass Index (ibsfinches?) 0.54057
Ae ¥ IR R E8 29a e B
28.2110.8-53.9) 28.9 €190.5-54.2)
0559

*Fisher’s Exact Test for categorical variables and Wilcoxon Rank Sum Test for continuous variables.

Renal History:

Renal history was similar between treatment groups. The three most common primary causes of
chronic kidney disease as assigned by the Investigators were diabetes (40% and 35% in the
sevelamer carbonate powder QD group and sevelamer hydrochloride tablet TID group,
respectively), hypertension (29% and 33% in the sevelamer carbonate powder QD group and
sevelamer hydrochloride tablet TID group, respectively), and other causes (16% and 21% in the
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sevelamer carbonate powder QD group and sevelamer hydrochloride tablet TID group,
respectively). The majority of patients were currently receiving vitamin D (85% for both
treatment groups). Patients had been on dialysis for a mean of 44 months in the sevelamer
carbonate QD group and 53 months in the sevelamer hydrochloride tablet TID group. There was
a statistically significant difference between the treatment groups in time on dialysis (p=0.048),
but this difference was not considered clinically meaningful. Results for the FAS and PPS were
similar to those of the Safety Set except in the PPS there was no statistically significant

difference between the treatment groups in time on dialysis.

Table 13: Renal History-Safety Set

Sevelamer Sevelamer P-
Paramieter Carbonate Hydrochioride Valueek
Paorwder QB TFabtet TIDY
[ M=F41% IN=T 2%

Primary Cause of Cheonie Renad Failre 511
IN £5&4]

Hypertension 41 (28.1)

Cilomernmlonephritis 13 {14060

Diabetes T (40,3

¢ baritis (S XA3)]
e Kidneys 2(1.4)
phrosis [UE 45} %

Interstitial Nephritis 3 2.1} b by

EMhor 23 (16.3) 15 (20.8}
Fime on Dialysis (months) CLOA8

Mean = SD Sl =450 S2.6 =439

Median {Rangs) 308 (300 - 320.1) IXG 1292333
Witnin I Use at Screening [N 0%:0] = (959

No 21 {14.9) FEES5.3)

Yues ' 120 (85.1) G (BATY
Previous Parathyroideciomy [N ($83] L3R

No 136 196.5) TL{98.0)

Partial Parathyroidectomy 4.02.8) O n

Total Paralhvroidectonay 1107 1 it.4y

*Fisher’s Exact Test for categorical variables and Wilcoxon Rank Sum Test for continuous variables.

Medical History: _

Reflective of the extent of chronic illness in the patient population, more than half of the patients
in the Safety Set reported clinically significant history in the following body systems:
cardiovascular (98.6%), renal (97.7%), endocrine/metabolic (95.3%), hematological conditions
(92.5%), gastrointestinal (85.9%), musculoskeletal (83.6%), respiratory (66.7%), head, eyes,
ears, nose, and throat (HEENT) (66.2%), neurological (58.7%), urological/reproductive (55.9%)
allergies (51.2%) and dermatologic (50.2%). There were no statistically significant differences
between the treatment groups in medical history. Results for the FAS and PPS were similar to
those of the Safety Set.

2

Prior Medications:

All patients (100%) had taken at least one prior medication. The most common classes of prior
medication (> 25% of patients) were vitamins (98%), antianemic preparations (97%),
antithrombotic agents (81%), all other therapeutic products (68%), antacids (55%), beta blockers
(52%), lipid reducing agents (52%), agents acting on the renin-angiotension system (50%),
analgesics (46%), calcium channel blockers (41%), diabetes drugs (40%), mineral supplements
(40%), thyroid therapy (38%), antihypertensives (33%), and psycholeptics (25%). The
percentage of patients using prior medications was similar between treatment groups with the
exception (> 10% difference between treatment groups) of analgesics: 50% in the sevelamer
carbonate powder QD group and 38% in the sevelamer hydrochloride tablet TID group.
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Concomitant Medications:

During the randomized treatment period, all (100%) patients in the Safety Set took at least one
concomitant medication. The drug categories with the most frequent (> 25%) concomitant
medications are presented in the following table. The most frequent categories of concomitant
medications were vitamins, antianemic preparations, and antithrombotic agents. The percentage
of patients using concomitant medications was similar between treatment groups with the
exception (> 10 % difference between the treatment groups) of antibacterials (33% for the
sevelamer carbonate powder QD group and 49% for the sevelamer hydrochloride tablet TID
group) and cardiac therapy (26% for the sevelamer carbonate powder QD group and 39% for the
sevelamer hydrochloride tablet TID group). The results for the PPS are similar.

Table 14: Most Frequent (>25 %) Concomitant Medications Taken Durmg Randomized
Treatment Period-Safety Set

Therapeutic Class Sevelamer Sevelamer

Carbonate Hydrochloride
Powder QD Tablet TID
IN=141) {MN=T2)

§ 95 {9
Vitamnins S& 100
Auntianaemic Preparations 96 99
Aatithromybotic Agents 34 84
Amalpesics &2 53
Adrtacids 56 62
Serunm Lipid Reducing Agents 56 449
Beta Blocking Agents 33 58
Apents Acting on the Renin-Angintension Svstem 49 58
Calcium Channel Blockers 45 30
Thyroid Therapy 43 38
Diabetes Drugs 31 45y
Psychoteptics 38 29
Aaibyperteasives 35 £V
Antibacteriafs 33 44
Vaccines £ 349
Blowd Substitules 26 33
Cardiac Therapy . 24 39
Laxatives 21 29

Dialysate Bath Bicarbonate Concentration:

In the Safety Set, the mean baseline bicarbonate concentration in the dialysate bath was 37.0
mEq/L and 36.7 mEq/L for the sevelamer carbonate powder QD and sevelamer hydrochloride
tablet TID groups, respectively. The mean bicarbonate concentration at Week 24/ET was 36.9
mEq/L and 36.8 mEq/L for the sevelamer carbonate powder QD and sevelamer hydrochloride
tablet TID groups, respectively. There was no statistically significant change in dialysate bath
bicarbonate concentration within groups and no statistically significant difference in the change
in bicarbonate concentration between groups.

Dietary Evaluation:

For the PPS, dietary intake parameters pre-treatment and late during the randomized treatment
period (Weeks 22 to 24) are presented in the following table. For most dietary parameters, there
were slight decreases in the sevelamer carbonate powder QD group and slight increases in the
sevelamer hydrochloride tablet TID group. There were, however, no statistically significant
changes from baseline in dietary intake within treatment groups and no statistically significant
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differences in the change in dietary intake between the treatment groups. These results suggest
that the efficacy results were not influenced by dietary changes. The results for the Safety Set

and FAS are similar except that there was a statistically significant increase in dietary calcium
intake in the sevelamer carbonate powder QD group (+76.6 + 269.9 mg/day, p=0.031 for both
Safety Set and FAS). The change in dietary calcium was statistically different between the

treatment groups (p=0.049).

Table 15: Dietary Intake-PPS

Imean = S

Sewelmner Carbonate Beewvedare
Powder 0D Hydrachloride Tablet Povalue®
Paramensr IN=DT TIE
{rean = SIv] (IN=S1)
[mean = SEY]
Phospharms ngdfdas} 3. 135
Pre-treatiment s N85 220 TRADQ = 2TRA
Toate ereatinant R25.2 =231.4 TEIL = 311A
Change fnom Pre-reainment washont 1o Late treatmwent 244 £ 2379 ~43.0 x 2438
L G515 {1384
Ca Cngickay RErE]
Pro-treaiment washoi 41 T.H = 1657 4358 222971
4578 21709
420 = 2289
P alue~ DG
Viaanian B (megfday) 0357
Pro-wreatiment wwashout 35 =36
3119
0.2 = 4
Q677 3.209
. {148
14110 x4 13381 = 4304
[ate treatient TATE0 12 = SR04
Change fram Prereatment swashowt to Late treatiment V2O = 54 S0 e 2047
P2 ajue™ D.BG3 0411
Total Protein {gidays 0233
Froe-treatimant washout S8 2= 188 G2T w227
Loate preatenent G3.1 =185 SO0 =24
Change Trom Pre-treatment washout v Late areatment .1 =180 —+.4 x 20,8
P-Value® G@.430 1367
Sawvetonser Curbonate amer
Paows 8> Hydrochleride Tablet Povalue®
Pararmeter CM=XTY TR
(N=510

stenod Ompdday) L1923
RN washoul 3006 2= 162.5
Ereatie et 269494 21535
-A37.3 21610
0.3 1)
TLYE3
167.1 =639 15050 = 5768
1630 = 834 1318 % TE.
101 =871 A9 457
0.H2% 1823
[N

atrment washout

Eoate N1

Chamze Mo Pre-treatment wasbowt to Lale treatnwent
PV alue™

S50 2208

JOF 2213

-S4 x 199
0079

*P-value is from Wilcoxon Rank Sum test
~ P-value is from Wilcoxon Signed Rank test

Note: The number of observations varies in the statistics shown. Please refer to the end of text tables for details.

Measurements of Treatment Compliance:

During the randomized treatment period, mean percent compliance in the Safety Set and the FAS
was similar between groups (86% for sevelamer carbonate powder QD group and 85% for
sevelamer hydrochloride tablet TID group, respectively). Patients with <70% compliance during
the treatment period were excluded from the PPS. The mean percent compliance in the PPS set
was also similar between treatment groups (90% for sevelamer carbonate powder QD group and
91% for sevelamer hydrochloride tablet TID group).

Change in Serum Phosphorus:
In the PPS, the mean serum phosphorus pre-washout was 5.2 = 1.1 mg/dL (1.68 + 0.37 mmol/L)
for the sevelamer carbonate powder QD group and 5.3 + 1.0 mg/dL (1.72 + 0.32 mmol/L) for the
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sevelamer hydrochloride tablet TID group. Following the two week phosphate binder washout
(Week 0), the mean serum phosphorus was 7.3 £ 1.3 mg/dL (2.36 + 0.43 mmol/L) for the
sevelamer carbonate powder QD group and 7.6 £ 1.3 mg/dL (2.45 = 0.41 mmol/L) for the
sevelamer hydrochloride tablet TID group confirming that this population was
hyperphosphatemic. At Week 24/ET, the mean serum phosphorus was 5.3 + 1.4 mg/dL (1.71 +
0.45 mmol/L) for the sevelamer carbonate powder QD group and 4.6 = 1.0 mg/dL (1.50 + 0.32
mmol/L) for the sevelamer hydrochloride tablet TID group, which represented statistically
significant changes (both p< 0.001) from baseline of -2.0 + 1.8 mg/dL (-0.66 & 0.57 mmol/L)
and -2.9 + 1.3 mg/dL (-0.96 + 0.42 mmol/L) for both groups, respectively. The upper confidence
bound was 1.50 mg/dL (0.48 mmol/L); therefore non-inferiority of sevelamer carbonate powder
QD compared to sevelamer hydrochloride tablets TID based on a pre-specified non-inferiority
margin of 1 mg/dL (0.32 mmol/L) was not demonstrated. The FAS results were comparable,
thus confirming these findings. The following table presents the change from baseline to Week

24/ET for serum phosphorus for both the PPS and the FAS.

Table 16: Change in Serum Phosphorus

Sewclamer Sevelamer A2-savded
Carbonare Hydrochloride Q5% CI¥
Povsder QD Tablets TID
Imeun > S [mean = S13¥]
Serm Phosphorus (nsgf/dls
Per Prooociol Set N=%7 N=351
3 5.2xt.1 5.3 = 1.0}
7.3 =13 T 1.3
53x14 4.6 = 1A
S22 = 18 ~29 1.3 3.3%, L.50
< DG <z {1303
MN=14} N=T2
33 x1.1 5.3 = 1.4F
FT3x1.4 Tt 1.3
: 54 xt.4 40+ 1.2
Change -b 1.7 2.5 =% 1.6 {16, 1.2
P-vatue™ < D00 <z TR 1
Serum Phosphorus (nnnael/l)
Per Provocol Sot N=UT N=50
1.68 2= 037 .72 = 0032
Ba e .36 =048 2.45 =041
‘eek 24T 1.7 =048 LA = 0UV32
Change -6 = {LST S = G4 2 2. 048
< £3.001 < .00 1
IN=13:4F N=72
1.7+ 0 36 1.72 2 6L31
233 x g 2.3% 4 (324 1
1.73 = D.46 1.58 + (L38
-CLeT .54 ~C B2 .50 Q6. L36
KA E < G AX 1

+95% CI on difference = sevelamer carbonate powder QD — sevelamer hydrochloride tablet TID. If upper

confidence bound is < 1 then non-inferiority was to be concluded.

A post-hoc analysis was performed to understand the serum phosphorus results across dose level.
The following table presents the change in serum phosphorus by average prescribed dose. The
change in serum phosphorus in the 2.4 to 4.8 g group was similar for both sevelamer carbonate
powder QD and sevelamer hydrochloride tablet TID groups. In the sevelamer hydrochloride
tablet TID group, the change in serum phosphorus was greater at higher doses. In the sevelamer

carbonate powder QD group there was no dose response.
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Table 17: Serum Phosphorus by Average Prescribed Dose

T Groups | Savelamer Carbonate

Sevedamer Hydroehlonde

Uanfdayy Powader QD Tablet TED

Serum Phosphoous vmgstly
2348

N 23 14

Dlran Change =213 -2, 18
= 48956

™ 44 25

Mean Change -2.09 -2.93
=005

N 20 13

tdean Chanpe -1.75 -XAL
Serum Phosphorms immale)
2443

N 23 1

Mean Change -G -D.74)
= 3898

N 44 25

izan Change -.6% AN
EORS

™ 20 33

Mean Change -3.56 -1.13

Time Weighted Average of Serum Phosphorus;

In the PPS, the mean time weighted (excluding the first month of treatment) serum phosphorus
was 5.3+ 0.9 mg/dL (1.70 + 0.30 mmol/L) for the sevelamer carbonate powder QD group and
4.9 + 0.7 mg/dL (1.59 £ 0.24 mmol/L) for the sevelamer hydrochloride tablet TID group. The
time weighted average was statistically significantly different between treatment groups
(p=0.021). Likewise, in the FAS, the mean time weighted serum phosphorus was 5.4 = 1.0
mg/dL (1.75 £ 0.32 mmol/L) for the sevelamer carbonate powder QD group and 5.0 + 0.8 mg/dL
(1.60 = 0.25 mmol/L) for the sevelamer hydrochloride tablet TID group. The time weighted
average was significantly different between treatment groups (p=0.001).

Table 18: Time Weighted Average for Serum Phosphorus

Sevelanuer Sevelmmer P-Vaolue™®
Crarbhonare Hydroachioride
Powder QB Tatriers TIE>
[oacuwn == SID] Tanaean = SID]
Serum Phosphorus (mge/dll
Per Protocol Set 2
" MN=97T N=S1
Nican 5.3 0% 3.8 = G.7
Full Aoabysis Set 12,6321
i3] MN=13}¥ WN=72
NMean 54 1.0 SOxG8
Scerum: Phosphorus onmal/il)
Per Pratocol Set 2.6¥23
EE] N=Y7 N=51
Mean 1.7 = O3 1,50 =024
Fuall Anabysis Set 130601
n ™N=1-1 N=T7T2
Mean 1.75 >20.32 1.60 =025

*P-value is from Wilcoxon Rank Sum Test

Serum Phosphorus Responders:

The percentage of patients responding to therapy [serum phosphorus between 3.5 and 5.5 mg/dL
(1.13 and 1.78 mmol/L), inclusive] at each time point is summarized by treatment group in the
following table. At the different time points, the percentage of patients responding to treatment
ranged from 45.8% to 59.4% in the sevelamer carbonate powder QD group and from 33.3% to
74.5% in the sevelamer hydrochloride tablet TID group. The percentage of patients with a serum
phosphorus response was similar between the treatment groups for the first 6 weeks of treatment,
but was higher in the sevelamer hydrochloride tablet TID group thereafter. At Week 24/ET, the
percentage of serum phosphorus responders in the sevelamer hydrochloride tablet TID group
(73%) was higher than in the sevelamer carbonate powder QD group (56%) and approached
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statistical significance (p=0.052). The results for the FAS are similar for the sevelamer
carbonate powder QD group (54%), but the percent response was lower for the sevelamer
hydrochloride tablet TID group (64%, p=0.189).

Table 19: Serum Phosphorus Responders at Each Time point-PPS

Sevelamer Sevelarer P-Value®
Cuarbonate Hydrochioride
Powder Q1 Tablets TH?
{N=0T) IN=51%
n %y 1
Baseline 3.1y
Week 2 44 {45.8) 17 {333
Week 4 50543y 27 £34.09
Week 6 49 (52,1 274551
Week 8 53455.2) 33 (6.0
Week 12 5745%.4) 35700
Week 16 23 (58.2) 36 (73.5)
Week 20 48 (54.5) 34 708
Feek 24 48156.5) 35 (F4.5)
Week 24ET 34 55.7) 37 (72.%) 24352

*P-value is from Fisher’s Exact Test

Calcium-Phosphorus Product:

The following table presents the change from baseline to Week 24/ET for calcium (albumin-
adjusted)-phosphorus product for the FAS. There were statistically significant reductions from
baseline in serum calcium-phosphorus product in both the sevelamer carbonate powder QD
group and the sevelamer hydrochloride tablet TID group. Between group comparison indicated
that the change in serum calcium-phosphorus product was significantly different between
treatment groups with greater decreases demonstrated with sevelamer hydrochloride treatment
(p=0.008).

Table 20: Change in Calcium-Phosphorus Product-Full Analysis Set

Sevaluner Sevelamer P-Values
Carbonate Hydrochloride
Powder QD Tablets FID
(N=141} (IN=T2)
Imean = SD] [mean += SD]
Calcinm-Phesphorus Product {mgrdlL”y
aline G351 = 13.3 a7 x13.2
404 > 13.7 45.9 = 13.0
-1 T x 154 S2L0 = 182 D008
< LM < (LD L
S25 + 1.407 5.0+ 1.06
Wimek 24/ET 398 = .19 3700+ 1.05
Change -1.27 + 1.25% S1.F0 130 Q07
P-vatue~ =< {3,633 <, OO0

*P-value is from Wilcoxon Rank Sum Test for the change
~P-value is from Wilcoxon Signed Rank Test

Handling of Dropouts or Missing Data:

No missing or invalid observations were imputed. The last on treatment efficacy measure was
carried forward to represent the Week 24/ET measurement for patients who terminated from the
study prior to Week 24 and had at least one post-washout efficacy measurement. The use of the
term Week 24/ET indicates that if patients were withdrawn and/or no measurement was available
at Week 24 that the final measured valued was carried forward to Week 24/ET.
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Use of an “Efficacy Subset” of Patients:

The primary efficacy analysis of the primary efficacy parameter was . conducted using the PPS as
this is appropriate for non-inferiority testing. The FAS was used as a confirmatory assessment of
non-inferiority. The analysis of all other efficacy endpoints is presented using the FAS as this is
generally recommended per ICH E.9. However, data are displayed for the secondary endpoints
using both the FAS and PPS.

Efficacy Conclusions:

Sevelamer carbonate powder for oral suspension when dosed once per day with the largest meal
is not non-inferior compared to sevelamer hydrochloride tablets when dosed three times per day
with meals based on the primary efficacy analysis of a change from baseline in serum
phosphorus levels at Week 24/ET among the PPS.

6.1.5 Clinical Microbiology

NA

6.1.6 Efficacy Conclusions

The non-inferiority of sevelamer carbonate has not been established in study GD3-199-301. The
equivalence of sevelamer carbonate-powder and sevelamer hydrochloride tablets in study
SVCARB00205 is questionable because of a small study with high drop-outs. Although the
efficacy of sevelamer carbonate powder is inconclusive in this NDA, the efficacy of sevelamer
carbonate tablets has been previously demonstrated in NDA 22,127.

7 INTEGRATED REVIEW OF SAFETY

7.1 Methods and Findings

This Safety Review is essentially from a Summary of Clinical Safety in Amendment 2 submitted
July 30, 2008.

A total of 31 patients were randomized and received at least one dose of sevelamer carbonate
powder in Study SVCARB00205. A similar proportion of patients experienced adverse events
(AE) on both sevelamer carbonate powder (32.3%) and sevelamer hydrochloride tablets (42.9%).
Adverse events were reported by system organ classes (SOCs). During both treatment regimens
the majority of AEs occurred as a single event in single patients. The frequency of treatment
related AEs was low. A total of 4 events in 3 (9.7%) patients were considered by the Investigator
to be treatment related. All treatment related AEs were reported with sevelamer carbonate
powder and included 2 events of nausea, 1 event of constipation, and 1 event of vomiting. One
severe AE (chest pain) was reported during sevelamer carbonate powder treatment and no severe
AFs were reported during sevelamer hydrochloride tablet treatment. No patients died during the
period from Screening through the end of the 1-week Follow-up Period.
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In Study GD3-199-301, a total of 141 patients received sevelamer carbonate powder once a day
(QD) and 72 patients received sevelamer hydrochloride tablets three times a day (TID) for up to
24 weeks. A similar proportion of sevelamer carbonate powder QD patients (87.9%) and
sevelamer hydrochloride tablet TID patients (91.7%) experienced adverse events. In both
treatment groups, the highest frequency of treatment emergent AEs were gastrointestinal
disorders which included nausea, diarrhea, vomiting, constipation, and upper abdominal pain.
Treatment related nausea and vomiting were more common during sevelamer carbonate powder
QD treatment than during sevelamer hydrochloride tablet TID treatment. In general, SAEs
during sevelamer carbonate powder QD and sevelamer hydrochloride tablets TID treatment were
similar. The majority were assessed by the Investigator as not related to study treatment. A
higher percentage of sevelamer carbonate powder QD patients discontinued due to an AE (12.0%
of patients on sevelamer carbonate powder QD; 5.6% patients on sevelamer hydrochloride
tablets TID). In the sevelamer carbonate powder QD group, the majority of AEs leading to
discontinuation were treatment related upper gastrointestinal disorders. The nature of the reasons
for discontinuation suggest that the palatability of the powder formulation being dosed QD may
have contributed to lower tolerability of sevelamer carbonate powder QD compared with TID
dosing with sevelamer hydrochloride tablets.

7.1.1 Deaths

7.1.1.1 Study SVCARB00205

No patients died during the period from Screening through the end of the 1-week Follow-up
Period. During the 30-day post-completion period, one patient experienced a Serious Adverse
Event (SAE) of a brain stem hemorrhage with death. The death was considered secondary to
preexisting conditions and assessed as not related to sevelamer carbonate powder by the
Investigator.

7.1.1.2 Study GD3-199-301

A total of 2 (1.4%) sevelamer carbonate powder QD patients and 4 (5.6%) sevelamer
hydrochloride tablet TID patients died during the randomized treatment period. The following
table provides a list of the patients who died during the treatment period. All treatment-emergent
deaths were assessed as not related to the study treatment by the Investigators. The causes of
death were all consistent with the patients’ underlying renal disease and chronic kidney disease
(CKD) status.

Table 21: Patient Deaths in Study GD3-199-301

Reladonship o
Treatment Patlent Study
CGroup D Cause of Denatht Treatment
Sevelamer 505113 Cardiac arrest, cause nnknown Not Related
;1:33::;“(313 516116 Withdrawal of rcnal replacement therapy Not Related
Sevelamer 305121 Cardiac arrest, cause uakmown Nor Relared
hydrochioride 508132 Seprtic shock Not Related
tablets TID Staphylococcal poneunonia Not Related
Hypertensive cardiovascular discase Mot Related
510118 Sepricaemia Not Related
514108 ¥ntracranial bleed Not Related
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One additional patient died approximately 10 weeks after discontinuing from the study. This
event was reported even though it occurred after the 30-day follow-up period. This patient was a
75 year old female with CKD on hemodialysis with a medical history significant for diabetes
mellitus, hypertension, congestive heart failure, and a history of smoking. The patient was
randomized to sevelamer carbonate powder QD, but discontinued from the study due to a
prolonged hospitalization for congestive heart failure. Approximately 10 weeks later the patient
died. The primary cause of death was reported as cardiopulmonary arrest. The relationship
between sevelamer carbonate powder and the adverse event cardiopulmonary arrest was reported
as not related by the Investigator.

7.1.2 Other Serious Adverse Events

7.1.2.1 Study SVCARB00205

The frequency of serious adverse events (SAEs) was low in both treatment regimens. No SAEs
were considered by the Investigator to be related to study treatment. Three patients discontinued
during sevelamer carbonate powder treatment and no patients discontinued during sevelamer
hydrochloride tablet treatment. Three of the four events leading to discontinuation were non-
serious AEs and were Gastrointestinal Disorders. A small, but statistically significant, increase in
serum bicarbonate and decrease in serum chloride levels were observed during the treatment
with sevelamer carbonate powder. These changes were not observed during treatment with
sevelamer hydrochloride tablets.

Reviewer’s comment:

The increase in serum bicarbonate and decrease in serum chloride levels is interesting as the
Sponsor in NDA 22-127 (Renvela, sevelamer carbonate) stated that the carbonate formula was
being developed in order that serum blood levels for chloride and bicarbonate did not have to be
monitored as often as with the hydrochloride formula.

In Study SVCARB00205, the frequency of SAEs was low in each treatment regimen during the
randomized treatment periods: 2 events in 2 (6.5%) patients during sevelamer carbonate powder
TID treatment and 2 events in 1 (3.6%) patient during sevelamer hydrochloride tablet TID
treatment. The following table displays all treatment emergent SAEs that occurred during the
randomized treatment periods.

Table 22: Serious Adverse Events During the Randomized Treatment Periods (Safety Set)

Sevelamer Sevelamer
Carbonate Powder Hydrochloxide Tablets

TID TID
N—31) (N=28)
System Organ Class Evenss Patiears Eveats Patients
Preferred Term ™ n (%) N n (24)
Any SAE 2 2 (6.5) 2 1 (3.6)

General Disordexs and
Administration Site Conditions
Chest pain

1(3.2) 1(3.6)
1¢3.2) o

Catherer related
complication ]
1¢3.2)

1¢3.2)

1¢(3.6)
)
)

a0 e
ooln ow

Infecrions and Infestations
Catheter sepsis
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The SAEs of catheter-related complication (both events in one individual patient) and catheter
sepsis were considered by the Investigator to be of moderate intensity and not related to study
treatment. The SAE of chest pain was considered by the Investigator to be of severe intensity and
unlikely related to study treatment; the patient was discontinued from the study due to this event.

SAEs starting or worsening during the randomized treatment periods were also analyzed for the
following demographic subgroups: males and females, Blacks and other races, < 65 years of age
and > 65 years of age. Interpretation of the data is limited due to the low frequency of SAEs
during the study and the small number of patients in these subgroups. In general, the results
showed that the SAEs occurring during the study were not influenced by gender, race or age.

7.1.2.2 Study GD3-199-301

In Study GD3-199-301, a higher percentage of patients in the sevelamer hydrochloride tablet
TID group experienced SAEs. There were a total of 85 SAEs in 33 (23.4%) sevelamer

carbonate powder QD patients and 72 SAEs in 28 (38.9%) sevelamer hydrochloride tablet TID
patients. In general, SAEs were similar during sevelamer carbonate powder QD and sevelamer
hydrochloride tablets TID treatment. In both treatment groups, the highest frequency of treatment
emergent SAEs were Infections and Infestations {19 SAEs in 15 (10.6%) sevelamer carbonate
powder QD patients and 12 SAEs in 11 (15.3%)-sevelamer hydrochloride tablet TID patients]
and also Cardiac Disorders [17 SAEs in 9 (6.4%) of sevelamer carbonate powder QD patients
and 16 SAEs in 9 (12.5%) sevelamer hydrochloride tablet TID patients]. SAEs occurring in

> 2% of patients are provided in the following table.

Table 23: Serious Adverse Events Occurring in > 2% (Safety Set)

Sevelsmmen Sevelames

Tarbonate Hydrochloride Tablets
Povder QD ey s
C¥=-141) =72
Systemn Organ Class Events FPaticnts | Evenes Patients
Preferred Termm ~ » (2%) ~ n (%)
Any SAE . =S 33 (23.31) 72 28 (38.9)
Cardinc Disorders j 17 9 (5.3 16 S (12.5)
Crnxrdine Fai < 7 5 (3.5> 7 4 (5.6)
Coronary Astery Disecose 1 1 (0.7 3 3 (4.2)
Atrist Pibyillation 3 3 (2.1) 1 10a
% ond Infe 19 15 (10.6) 12 11 (15.3)
Poeumonia s S €3.3) 3 3 (3.2
Injury, Poisoning and Proceduznl )
Complications s (2.8 7 S (8.3)
Artesiovenons Fistula Thrombosis 3 2.4 s 4 (5.5)
EY and ition D 12 B (5.7 s 3 (A.2)
Hyperkalnenia s 4 (2.8 2 2.8
Hyposglycaemia b 1 (0.7) 2 2 (2.8)
R i . ic and Nedi
Dricorders -] B (5.7> 3 XSS5
P Ty cedesan 3 3 (2.1 2 114y
and N i Pr 2 Z (1.a) 3 3 (3.2)
Aurveri i op o LX) 2 2 (2.8)
Vascular Disorders a a (2.8 11 EECED)
Elypertension 1 107 2 2 (2.8)

The most frequently reported (> 4% patients) SAEs were cardiac failure congestive [7 events in
5 (3.5%) sevelamer carbonate powder QD patients and 7 events in 4 (5.6%) sevelamer
hydrochloride tablet TID patients], coronary artery disease [1 event in 1 (0.7) sevelamer
carbonate powder QD patient and 3 events in 3 (4.2%) sevelamer hydrochloride tablet TID
patients], arteriovenous fistula thrombosis [3 events in 2 (1.4%) sevelamer carbonate powder QD
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patients and 5 events in 4 (5.6%) sevelamer hydrochloride tablet TID patients] and pneumonia [6
events in 6 (4.3%) sevelamer carbonate powder QD patients and 3 events in 3 (4.2%) sevelamer
hydrochloride tablet TID patients].

The majority of treatment emergent SAEs were assessed by the Investigator as not related

to the study treatment. One patient experienced an SAE (probable fecal impaction) considered
possibly related to sevelamer hydrochloride. The patient, a 54 year old female with CKD on
hemodialysis with a medical history significant for constipation, abdominal surgery including
Cesarean-section and tubal ligation, hypertension, coronary atherosclerosis, and type II diabetes
mellitus was randomized to sevelamer hydrochloride, two 800 mg tablets TID with meals.
Approximately 15 weeks after beginning the study treatment, the patient presented to the
Emergency Department with a five day history of abdominal pain and abdominal distension
without bowel movements. An abdominal x-ray showed considerable stool in the rectal vault,
consistent with probable fecal impaction. No evidence of mass or obstruction was observed. The
patient was treated with enemas and ketorolac tromethamine, recovered without sequlae and was
discharged. Sevelamer hydrochloride was continued. The relationship between sevelamer
hydrochloride and the adverse event of probable fecal impaction was reported as possible by the
Investigator. ‘

SAEs that occurred during the randomized treatment periods were also analyzed for the
following subgroups: males, females, African Americans, Non-African American, < 65
years of age, and > 65 years of age. In general, the SAEs seen within each gender, race

and age group were similar and consistent with the analysis of the overall population.

The majority of treatment-emergent AEs-were mild or moderate in intensity. The percent of
patients experiencing treatment related AEs was greater in the sevelamer carbonate powder QD
group. There were a total of 72 treatment related events in 43 (30.5%) sevelamer carbonate
powder QD patients and 26 treatment related events in 13 (18.1%) sevelamer hydrochloride
tablet TID patients. Two patients experienced treatment related AEs that were severe in intensity.
One patient who experienced severe diarrhea in the sevelamer carbonate powder group and one
patient who experienced severe hypocalcemia in the sevelamer hydrochloride tablet group were
assessed as treatment related by the Investigator,

Table 24: Treatment Emergent Adverse Events in >2% of Patients (Safety Set)

Sevelamer Sevelamer
Cnrbonnate Hydrochloride
Fowder QD Tablers TID
IN—141) (—72)
Sysrem Organ Class Events Pacents Events Patients
Preferred Term ~N n (o) ~ n (o)
Any Treatment related Adverse Event 72 43 (30.5) 26 13 (18.1)
Gastwointestinal Disorders s 32 (2.7 18 S C11.1)
Diarrhoea 17 12 (S.5) s 4 (5.6)
Nausesn 18 13 (9.9 a 2 ¢2.8)
ormiting s 8 (5.7 1 1C14
Consupation - 1 1 ¢0.7> a 3 (5.6
Stomach Discomnfore S 3 2.1) 1 1 (2.4
General Disorders and Administration Site
Conditions s S (3.3) o 0 (0)
Oral Administration Complication S S (4.3 O O (O)
Investigations 2 2 C3.3) 3 2 2.8
Cartron Dioxide Decreased 1 1 ¢C.7) 3 2 (2.8)
Metaboliszm and MNutrition Disordens s = (3.5 =) 3 .2
Hypocalcaemin 1 1 (0.7) 3 2 (2.8)
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7.1.3 Dropouts and Other Significant Adverse Events

7.1.3.1 Study SVCARB00205

The following table presents an overview of the patients with treatment emergent adverse events,
treatment emergent severe adverse events and related treatment emergent adverse events in
Study SVCARB00205.

Table 25: Overview of Treatment Emergent Adverse Events (Safety Set)

Sevelamer Carbonate Sevelamer Hydrochloride
Powder TID Tablets TID
®™=3D (N=28)
n (%) n (%)
Any Treatment Emergent AEs 10 (32.3) 12 (42.9)
Treatment Emergent Severe AEs 1(3.2) (4]
Related Treatment Emergent AEs 3.7 0

Treatment Emergent Adverse Events in Study SVCARB00205:

The overall frequency of AEs that occurred during the randomized treatment periods was
similar between both treatment regimens: 21 events in 10 (32.3%) patients during treatment
with sevelamer carbonate powder and 26 events in 12 (42.9%) patients during treatment

- with sevelamer hydrochloride tablets as shown in the following table.

Table 26: Summary of All Cause Treatment Emergent AEs that Occurred in > 5% (Safety Set)

Sevelamer Carbounate Sevelamer Hydrochloride
FPowder TID Tablets TID
(N=31) AN=28)

Events Patients Events Patients
System Organ Class ™ xn o) ~N n (2%)
Any AE 21 10 (32.3) 26 12 (42.9)
Gastrointestinal Disorders 5 a4 (12.9) 2 3 (107
Skin and Subcutaneous Tissue 2 2 {(6.5) 2 2 (7.1)
Disorders
Infections and Infestations 2 2 {5.5) 1 1 (3.6)
Investigations 2 2 (5.5) 1 1 (3.6)
Vascular Disorders 2 2 (6.5) 1 1 (3.6)
General Disorders and Administration 1 1 (3.2) 5 4 (14.3)
Site Conditions
Musculoskeletal and Connective 3 1 (3.2) ) 3 (10.7)
Tissue Disorders
Surgical and Medical Procedures 1 1(3.2) 3 ) 3 (10.7)

In both treatment regimens, the most frequent events were Gastrointestinal Disorders, with 5
events in 4 (12.9%) patients during treatment with sevelamer carbonate powder, and 4 events in
3 (10.7%) patients during treatment with sevelamer hydrochloride tablets. AEs occurred more
frequently during sevelamer hydrochloride tablet treatment than during sevelamer carbonate
powder treatment for General Disorders and Administration Site Conditions (14.3% vs. 3.2%).

In general, AEs were reported in both treatment regimens. The majority of AEs occurred as
single events in single patients. The AE reported in more than one patient during sevelamer
carbonate powder treatment was nausea (2 events in 2 [6.5%] patients). The events reported in
more than one patient during sevelamer hydrochloride tablet treatment were fatigue and
arteriovenous fistula operation, each reported as 2 events in 2 (7.1%) patients.
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AEs that occurred during the randomized treatment periods were also analyzed for the following
demographic subgroups: males and females, Blacks and other races, and < 65 years of age and >
65 years of age. Interpretation this data is limited because of the small number of patients in
some of the subgroups, but in general, the results showed that AEs occurring during the study
were not influenced by gender, race or age.

Treatment Related Adverse Events:

During the randomized treatment periods, a total of 4 events in 3 (9.7%) patients were
considered by the Investigator to be treatment related to sevelamer carbonate powder. All were
Gastrointestinal Disorders which included nausea (2 events in 2 [6.5%)] patients), constipation (1
event in 1 [3.2%] patient) and vomiting (1 event in 1 [3.2%] patient). All treatment related AEs
were of mild or moderate intensity. No treatment related AEs were reported during treatment
with sevelamer hydrochloride tablets during the randomized treatment periods.

7.1.3.2 Study GD3-199-301
The following table presents an overview the patients with treatment emergent adverse events,
treatment emergent severe adverse events and related treatment emergent adverse events in

Study GD3-199-301.

Table 27: Overview of Patients with Treatment Emergent Adverse Events (Safety Set)

Sevelamer Carbonate Sevelamer Hydrochloride
Powder QD Tablets TID
AN=141) QN=72)
n (26) n (%%)
Any Treatment Emergent AEs 124 (87.9) S6 (91.7)
Treattmernrt Exx;erg_l:ut Scvere AEs 22 (1 5:6) 19 (26.4)
Related Treatment Emergent AEs 43 (30.5) 13 (18.1)

Treatment Emergent Adverse Events:

The percentage of patients with treatment emergent AEs was similar between treatment groups
with 723 AEs in 124 (87.9%) sevelamer carbonate powder QD patients and 430 AEs in 66
(91.7%) sevelamer hydrochloride tablet TID patients. The most frequently occurring AEs

(= 10% of randomized patients in either treatment group, are presented in the following table.
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Table 28: Summary of All Cause AEs in > 10% of Patients (Safety Set)

System Organ Class Sevelamer Carbonate Sevelamer Hydrochloride
Powder QD Tablets TID
N = 141) N = 72)
Events Patients Events "Patlients

N n (%) N n (%)
Any Adverse Evenrt 723 124 (87.9) | 430 S6 (91.7)
Gastrointestinal Disorders 147 66 (46.8) | 75 35 (48.6)
Cardiac Disorders 30 19 (13.5) 23 12 (16.7)
Musculoskeletal and Connective 73 47 (33.3) | 34 21 (29.2)
Tissue Disorders
Injury, Poisoning. and Procedural 66 44 (31.2) 55 32 (44.4)
Complications
Infections and Infestations 77 43 (30.5) 36 28 (38.9)
General Disorders and 63 37 (26.2) | 48 27 (37.5)
Administrative Site Conditions .
Nervous System Disorders 41 29 (20.6) 27 18 (25.0)
Respiratory. Thoracic and 53 ‘29 (20.6) |24 118 (25.0)
Mediastinal Disorders
Metabolism and Nutrition Disorders | 33 24 (17.0) 19 16 (22.2)
WVascular Disorders 28 22 (15.6) 31 20 (27.8)
Skin and Subcutaneous Tissue 24 21 (14.9) | 19 14 (19.9)
Disorders
Investigations 22 11 (7.8) 16 12 (16.7)

In general, there was a similar incidence of AEs in the sevelamer carbonate powder QD and
sevelamer hydrochloride tablet TID treatment groups. In both treatment groups, the highest
frequency of treatment emergent AEs occurred in the Gastrointestinal Disorders with 147 AEs in
66 (46.8%) sevelamer carbonate powder QD patients and 75 AEs in 35 (48.6%) sevelamer
hydrochloride tablet TID patients.

The most frequently occurring treatment emergent AEs (>15% patients) were: nausea (37 events
in 30 [21.3%)] sevelamer carbonate powder QD patients and 11 events in 8 [11.1%)] sevelamer
hydrochloride tablet TID patients), diarrhea (38 events in 25 [17.7%] sevelamer carbonate
powder QD patients and 21 events in 13 [18.1%)] sevelamer hydrochloride tablet TID patients),
vomiting (29 events in 24 [17.0%] sevelamer carbonate powder QD patients and 7 events in 6
[8.3%] sevelamer hydrochloride tablet TID patients), and arteriovenous fistula thrombosis (12
events in 8 [5.7%] sevelamer carbonate powder QD patients and 19 events in 13 [18.1%]
sevelamer hydrochloride tablet TID patients).

The following differences between treatment groups were noted. A higher number of patients on
sevelamer carbonate powder QD experienced muscle spasms and urinary fract infections
compared to patients on sevelamer hydrochloride tablets TID. Twenty eight events of muscle
spasms occurred in 20 [14.2%] sevelamer carbonate powder QD patients and 9 events occurred
in 4 [5.6%)] sevelamer hydrochloride tablet TID patients. The events of muscle spasms in
general, constituted muscle cramps during dialysis. Eleven events of urinary tract infection
occurred in 10 [7.1%] sevelamer carbonate powder QD patients and 3 events occurred in 2
[2.8%)] sevelamer hydrochloride tablet TID patients. Patients who experienced urinary tract
infections had a history of urinary tract infections or pre-existing conditions that pre-disposed
patients to develop a urinary tract infection.

A higher number of patients on sevelamer hydrochloride tablets TID experienced

arteriovenous fistula thrombosis compared to patients on sevelamer carbonate powder QD. A
total of 12 events occurred in 8 [5.7%] sevelamer carbonate powder QD patients and 19 events
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occurred in 13 [18.1%] sevelamer hydrochloride tablet TID patients. However, when all of the
similar medical concepts in the Injury, Poisoning and Procedural Complications are evaluated as
a whole, there was no difference between the treatment regimens with regard to arteriovenous
fistula problems. '

Treatment-emergent AEs were also analyzed for the following subgroups: males, females,
African Americans, Non-African Americans, < 65 years of age, and > 65 years of age.
Differences in frequency between subgroups were noted for the following adverse events:
muscle spasms, oral administration complication, nausea, vomiting, stomach discomfort, and
constipation. In depth review of these adverse events revealed that patients who experienced
these adverse events had a medical history of the event or a pre-existing condition that pre-
disposed them to the event. Furthermore, the events were all mild or moderate in intensity, and
the majority of patients recovered without treatment, intervention or discontinuation of study
medication. Thus, the analysis of AEs by subgroup did not identify any new safety issues and
indicates that AEs reported during the study were not influenced by gender, race or age.

Treatment Related Adverse Events in Study GD3-199-301:

The percent of patients experiencing treatment related AEs was greater in the sevelamer
carbonate powder QD group. There were a total of 72 treatment related events in 43 (30.5%)
sevelamer carbonate powder QD patients and 26 treatment related events in 13 (18.1%)
sevelamer hydrochloride tablet TID patients. Two patients experienced treatment related AEs
that were severe in intensity. One patient who experienced severe diarrhea in the sevelamer
carbonate powder group and one patient who experienced severe hypocalcaemia in the sevelamer
hydrochloride tablet group were assessed as treatment related by the Investigator. A summary of
the treatment related AEs occurring in > 2% patients is in the following table.

Table 29: Treatment Emergent Adverse Events Occurring in >2% (Safety Set)

Sevelainer Sevelmmer -
Carbonate Hydrochloride
Powder QD Tablets TID
(N=141) o~N=72)
System Organ Class Events Patients Events Patients
Preferred Yerin ~N n (2%) ~N n (26)
Any Treatinent related Adverse Event 72 43 (36.5) 26 13 (18.1)
Gastrointestinal Disorders s8 32 (22.7) 18 8 (11.1)
Diarrhoea 17 12 (8.5) 5 4 (5.6)
™ausea 18 14 (9.9) 4 2 (2.8)
Vomiting, 8 8(5.7) 1 1(1.4)
Constipation 1 1{0.7) 4 4 (5.6)
Stommach Discomfort 5 3 (2.1) 1 1 {1.4)
General Disorders and Administration Site ’ i
Conditions [ 6 (4.3) o o (0)
Oral Administration Complication [ 6 (4.3> o 0 (0)
Investigations 2 2 .4 3 2 (2.8)
Carbon Dioxide Decreased 1 1 (0.7) 3 2 (2.8)
Mectabolism. and Nutrition Disordess s 5 (3.3) 4 3 4.2
Hypocalcaemia 1 1 {0.7) 3 2 (2.8)

Treatment related AEs were most frequently seen with Gastrointestinal Disorders. The most
frequently occurring (> 4% patients) treatment related AEs were diarrhea (17 events in 12 [8.5%]
sevelamer carbonate powder QD patients and 5 events in 4 [5.6%] sevelamer hydrochloride
tablet TID patients), nausea (18 events in 14 [9.9%] sevelamer carbonate powder QD patients
and 4 events in 2 [2.8%] sevelamer hydrochloride tablet TID patients), vomiting (8 events in 8
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[5.7%] sevelamer carbonate powder QD patients and 1 event in 1 [1.4%] sevelamer
hydrochloride tablet TID patient), and constipation (1 event in 1 [0.7%] sevelamer carbonate
powder QD patient and 4 events in 4 [5.6%] sevelamer hydrochloride tablet TID patients). The
most frequently occurring (>4% patients) treatment related to the SOC General Disorders and
Administrative Site Conditions was: oral administration complication (6 events in 6 [4.3%)]
sevelamer carbonate powder QD patients and no events in the sevelamer hydrochloride tablet
TID patients).

Treatment emergent AEs possibly or probably related to the study drug were also analyzed for
the following subgroups: males, females, African Americans, Non-African Americans, < 65
years of age, and > 65 years of age. Differences in frequency between subgroups were noted for
the following treatment related adverse events: oral administration complication, nausea,
vomiting, and constipation. In-depth review of these AEs revealed that patients who experienced
these adverse events had a medical history of the event or a pre-existing condition that pre-
disposed them to the event. The events were all mild or moderate in intensity, and the majority of
patients recovered without sequlae. The analysis of treatment related AEs by subgroup did not
identify any new safety issues and indicate that AEs reported during this study were not
influenced by gender, race or age.

7.1.4 Other Search Strategies

NA

7.1.5 Common Adverse Events

NA

7.1.6 Less Common Adverse Events

NA

7.1.7 Laboratory Findings

There were no clinically significant changes in safety laboratory measures during sevelamer
carbonate treatment in SVCARBO00205. However, statistically significant increases in serum
bicarbonate and decreases in serum chloride levels were observed during treatment with
sevelamer carbonate in this Study.

In Study GD3-199-301, individual patient changes that were assessed as clinically significant by
the Investigator were captured as AEs and as SOC Investigations. The percent of patients
experiencing AEs in the SOC Investigations was greater in the sevelamer hydrochloride tablet
TID group. A total of 11 (7.8%) sevelamer carbonate powder QD patients and 12 (16.7%)
sevelamer hydrochloride tablet TID patients experienced an AE coded to the SOC Investigations.
Treatment emergent AEs in the SOC Investigations that were assessed as treatment-related by
the Investigators included: blood parathyroid hormone increased (sevelamer carbonate powder
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QD: 1 patient and sevelamer hydrochloride tablet TID: 0 patients) and carbon dioxide decreased
(sevelamer carbonate powder QD: 1 patient; sevelamer hydrochloride tablet TID: 2 patients).

7.1.8 Vital Signs

In both Studies SVCARB00205 and GD3-199-301, there were no clinical or statistical changes
in vital signs during the clinical trials.

7.1.10 Immunogenicity

NA

" 7.1.11 Human Carcinogenicity

NA

7.1.12 Special Safety Studies

Clinical studies of sevelamer carbonate did not include sufficient numbers of subjects aged 65
and over to determine whether they respond differently from younger subjects.

7.1.13 Withdrawal Phenomena and/or Abuse Potential
There have been no reports of paﬁent abuse or dependence on sevelamer carbonate tablets or
powder. Sevelamer carbonate is not absorbed and not metabolized. There is no reasonable

mechanism by which sevelamer carbonate use is likely to be associated with addictive properties
and therefore the potential for drug abuse is exceedingly low.

7.1.14 Human Reproduction and Pregnancy Data
The safety of sevelamer carbonate (powder or tablets) has not been established in pregnant or
lactating women. Requirements for vitamins and other nutrients are increased in pregnancy. The

effect of sevelamer on the absorption of vitamins and other nutrients has not been studied in
pregnant women.

7.1.15 Assessment of Effect on Growth

NA

7.1.16 Overdose Experience
Sevelamer hydrochloride, which contains the same active moiety as sevelamer carbonate, has

been given to normal healthy volunteers in doses of up to 14 grams per day for eight days with
no adverse effects. In CKD patients, the maximum average actual daily dose of sevelamer
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carbonate studied was 14 grams/day (both TID and QD). There are no reports of over dosage
with sevelamer carbonate (powder or tablets) or sevelamer hydrochloride in patients. Since
sevelamer carbonate is not absorbed, the risk of systemic toxicity is low.

7.1.17 Postmarketing Experience

Renagel® (sevelamer hydrochloride), was approved in the United States on October 30, 1998 for
capsules (NDA 20-926) and July 12, 2000 for tablets (NDA 21-179). The estimated US patient
exposure to Renagel is greater thar~—.——patient-years. Renagel is currently approved for
marketing in over 55 countries. Post marketing safety surveillance of sevelamer hydrochloride
has been ongoing since initial approval of sevelamer hydrochloride in 1998. Renvela® Tablets
(sevelamer carbonate), contain the same active moiety as sevelamer hydrochloride and were
approved for marketing on October 19, 2007. Marketing began in March, 2008.

The most frequent post-marketing adverse everit for sevelamer hydrochloride is
hyperphosphatemia. Successful control of serum phosphorus in this patient population is
multifactorial, including reduction in dietary intake of phosphate, inhibition of intestinal
phosphate absorption with phosphate binders, and removal of phosphate with dialysis. An
ongoing evaluation of all reported cases of hyperphosphatemia received spontaneously for
sevelamer hydrochloride, including the patient's prior phosphate binder and phosphorus levels,
the patient's sevelamer hydrochloride dosage regimen and phosphorus levels, and patient
compliance with diet and medication, has not revealed any new product or safety related issues.

Other commonly reported spontaneous adverse events for patients on sevelamer hydrochloride
included nausea, diarrhea, vomiting, constipation, flatulence, dyspepsia, headache, dyspnea and
hypertension. These events were observed in clinical trials with sevelamer hydrochloride, are
described in the product labeling and are considered expected (labeled) adverse events. Events of
nausea, vomiting, flatulence, and dyspepsia were seen in patients during sevelamer carbonate
treatment and are also listed in the product labeling.

Pruritus, abdominal pain and rash are other adverse events that were seen during clinical trials
with sevelamer hydrochloride and were frequently reported during post-marketing experience
with sevelamer hydrochloride. These three terms are described as postmarketing experience in
the current Renagel and Renvela labels.

Reports of intestinal obstruction, intestinal perforation and ileus for patients on sevelamer
hydrochloride have been rare. An in depth review of these gastrointestinal event reports received
for patients on sevelamer hydrochloride revealed there was no dose relationship, and that age and
treatment duration varied. Patient medical histories were complicated and may have contributed
to the events. Due to the nature of post-marketing reporting, details regarding sevelamer
hydrochloride therapy, clinical diagnosis and medical history were limited, which complicated
the review of these reports. A comprehensive review of post-marketing reports of ileus, intestinal
obstruction and intestinal perforation revealed that complex co-morbidities and concomitant
medications often contributed to the event. The current Renagel and Renvela labels describe the
risk of intestinal obstruction, intestinal perforation, and ileus during sevelamer therapy.
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Deaths and serious adverse events reported for patients on sevelamer hydrochloride were
rare, were reported across system organ classes, and were consistent with patients’ underlying
renal disease.

7.2 Adequacy of Patient Exposure and Safety Assessments

With the post-marketing experience and prior clinical trials for both sevelamer hydrochloride and
sevelamer carbonate, there is adequate patient exposure and safety assessments.

7.3 Summary of Selected Drug-Related Adverse Events, Important Limitations of
Data, and Conclusions

Overall, common adverse events experienced were not unexpected and were consistent with
patients’ underlying renal disease and CKD status. The adverse events experienced during
sevelamer carbonate powder treatment and sevelamer carbonate tablet treatment were similar in
nature. In summary, the safety profile of sevelamer carbonate powder is similar to the established
safety profile of sevelamer carbonate tablets and sevelamer hydrochloride. This has been shown
in the sevelamer carbonate and sevelamer hydrochloride tablet studies and the sevelamer
hydrochloride post-marketing safety profile.

7.4 General Methodology

NA

8 ADDITIONAL CLINICAL ISSUES

8.1 Dosing Regimen and Administration

| Renagel and Renvela are given three times a day as stated in their labels. In this NDA, Study
SVCARB00205 was for sevelamer carbonate powder to be utilized also three times a day.

b{4)

- - ——————. Therefore, we recommend that
should the powder be approved, it should be dosed three times a day.

8.2 Drug-Drlig Interactions

Six drugs were evaluated with sevelamer hydrochloride: digoxin, warfarin, enalapril, metoprolol,
ciprofloxacin, and iron. In these studies, sevelamer hydrochloride was found to have no effect on
the bioavailability of digoxin, warfarin, metoprolol, enalapril or iron. However, the
bioavailability of ciprofloxacin was decreased by approximately 50% when co-administered with
sevelamer hydrochloride.
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In addition, during post-marketing experience, very rare cases of increased TSH levels have been
reported in patients coadministered sevelamer hydrochloride and levothyroxine. The current
sevelamer hydrochloride and sevelamer carbonate tablet labels recommend that when
administering an oral medication where a reduction in the bioavailability of that medication
would have a clinically significant effect on its safety or efficacy, the medication should be
administered at least one hour before or three hours after sevelamer (carbonate or hydrochloride),
or the physician should consider monitoring blood levels of the drug. The current labels also
recommend closer monitoring of TSH levels in patients receiving both levothyroxine and
sevelamer carbonate.

8.3 Special Populations

Clinical studies of sevelamer carbonate did not include sufficient numbers of subjects aged 65
and over to determine whether they respond differently from younger subjects.

8.4 Pediatrics

' ) )

b(4)

(o

As there are currently no phosphate binders that are indicated for pediatric dialysis patients, an
active control would not be useful for comparison of safety and efficacy. In general, children
below age 2 tend to be on phosphate supplements and it is rare that these children need a binder.
In addition, children 0-1 year of age is a very small population which would be difficult to recruit
and maintain in a clinical study.

The Sponsor proposes to study patient=—18 years of age. Sevelamer carbonate powder when
mixed with water provides a liquid formulation (suspension) that should facilitate administration
of this powder to children.

8.5 Advisory Committee Meeting

NA
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8.6 Literature Review

NA

8.7 Postmarketing Risk Management Plan

NA

8.8 Other Relevant Materials

NA

9 OVERALL ASSESSMENT

9.1 Conclusions

In 1998 Renagel (sevelamer hydrochloride) was approved in the United States for the control of
hyperphosphatemia in adult patients on hemodialysis. In 2007 a new formula of sevelamer where
the counterion was changed from chloride to carbonate was approved (NDA 22-127). In this
NDA the Sponsor has submitted a change in the tablet form of sevelamer carbonate to a powder
form for patients unable to swallow <=+ ———-—_ The Sponsor has
submitted two clinical studies comparing the powder formula to sevelamer hydrochloride tablets.
The study comparing the powder formula three times a day is small but somewhat efficacious.
Utilizing the powder once a day in a larger study did not prove to be efficacious. In the label the
Sponsor has recommended only the three times a day dosing. The safety profile of the powder
-formula appears to be similar the previous sevelamer studies, causing primarily gastrointestinal

side effects. Certainly there is a need for a powder formula for some patients -
—————therefore these reviewers recommend that the new powder be approved for three
times a day dosing.

9.2 Recommendation on Regulatory Action

Approval

9.3 Recommendation on Postmarketing Actions

None

9.4 Labeling Review

The label is essentially acceptable as the Sponsor has included only three times a day dosing.
The label will be reviewed in future with the review team.
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9.5 Comments to Applicant

None
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10 APPENDICES

10;1 Review of Individual Study Reports

NA

10.2 Line-by-Line Labeling Review
NA
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1 EXECUTIVE SUMMARY

In 1998 Renagel (sevelamer hydrochloride) was approved in the United States for the control of
hyperphosphatemia in adult patients on hemodialysis. In 2007 a new formula of sevelamer where
the counterion was changed from chloride to carbonate was approved (NDA 22-127). In this
NDA the Sponsor has submitted a change in the tablet form of sevelamer carbonate to a powder
form for patients unable to swallov ['he Sponsor has
submitted two clinical studies comparing the powder formula to sevelamer hydrochloride tablets.
The study comparing the powder formula three times a day is small but somewhat efficacious.
-Utilizing the powder once a day in a larger study did not prove to be efficacious. In the label the
Sponsor has recommended only the three times a day dosing. The safety profile of the powder
formula appears to be similar the previous sevelamer studies, causing primarily gastrointestinal

side effects. Certainly there is a need for a powder formula for some patients
- therefore these reviewers recommend that the new powder be approved for three
times a day desing.

1.1 Recommendation on Regulatory Action

~ Approval

1.2 Recommendation on Postmarketing Actions

None

1.3 Summary of Clinical Findings

1.3.1 Brief Overview of Clinical Program

The Sponsor has submitted two clinical studies to demonstrate the safety and efficacy of
sevelamer carbonate powder. ’

1.3.2 Efficacy

Although a small study, the three times a day dosing of the new powder formula appears to be
efficacious. The once a day dosing study with the largest meal did not show efficacy.

1.3.3 Safety

This new sevelamer carbonate powder formula appears to have the same safety profile as has
been shown with sevelamer over the years since its first approval. Gastrointestinal side effects
remain a problem.

(a4}
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1.3.4 Dosing Regimen and Administration

The powder will be given three times a day. Each individual powder sachet will be mixed with
—=— of water. The patient is instructed to drink the mixture within 30 minutes of preparation. b( 4

1.3.5 Drug-Drug Interactions

Six drugs were evaluated with sevelamer hydrochloride: digoxin, warfarin, enalapril, metoprolol,
ciprofloxacin, and iron. In these studies, sevelamer hydrochloride was found to have no effect on
the bioavailability of digoxin, warfarin, metoprolol, enalapril or iron. However, the
bioavailability of ciprofloxacin was decreased by approximately 50% when co-administered with
sevelamer hydrochloride.

1.3.6 Special Populations
b(4)

This new formula is intended for patients unable to swallow—"""



Clinical and Statistical Review

Gail Moreschi, MD, MPH, and Ququan Liu, MD, MS
NDA 22-318

Sevelamer carbonate powder; Renvela

2 INTRODUCTION AND BACKGROUND

2.1 Product Information

Sevelamer hydrochloride (Renagel®) has been on the market since 1998 to treat
hyperphosphatemia in patients with chronic renal disease (CKD) on hemodialysis. In 2007 the
Sponsor changed the ion from hydrochloride to carbonate in order to decrease the frequency of

monitoring serum chloride and bicarbonate. In this NDA the formula has been changed from a
tablet to a powder formula.

2.2 Currently Available Treatment for Indications

There are three FDA approved phosphate binders: Renagel® (sevelamer hydrochloride), PhosLo
(calcium acetate), and Fosrenol (lanthanum carbonate). This will be the first powder formula.

2.3 Availability of Proposed Active Ingredient in the United States

NA

2.4 Important Issues With Pharmacologically Related Products

NA

2.5 Presubmission Regulatory Activity
NA

2.6 Other Relevant Background Information

NA

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

3.1 CMC (and Product Microbiology, if Applicable)

This review is not currently available and will be submitted separately.

3.2 Animal Pharmacology/Toxicology

This review is not currently available and will be submitted separately.
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4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY

4.1 Sources of Clinical Data

The Sponsor has submitted two clinical studies for this NDA.

4.2 Tables of Clinical Studies

Table 1: Clinical Studies

Study St
Enrolment
Status, Date Gender
Number of | 140 Subjects/ AVF
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4.3 Review Strategy

The Sponsor has submitted two clinical studies which were reviewed. This was a joint review
between the medical and the statistical reviewers.

4.4 Data Quality and Integrity
It was determined by the review team that a DSI inspection was not required.

4.5 Compliance with Good Clinical Practices

The submitted clinical trials were conducted in accordance with good ethical standards.

4.6 Financial Disclosures

There are no questions raised as to the integrity of the data.

5 CLINICAL PHARMACOLOGY

This review is not currently available and will be submitted separately:

5.1 Pharmacokinetics
5.2 Pharmacodynamics
5.3 Exposure-Response Relationships

6 INTEGRATED REVIEW OF EFFICACY -

6.1 Indication

Renagel (sevelamer hydrochloride) was approved in the United States in 1998 for the control of
hyperphosphatemia in adult patients on hemodialysis (HD). Renvela (sevelamer carbonate, NDA
22-127) was recently approved in the tablet form. Sevelamer carbonate was developed as an
alternate salt form to the original sevelamer hydrochloride; carbonate is an alternative counterion
to chloride. Since both salts have the same polymeric structure, a similar efficacy and safety
profile should be seen. In this NDA sevelamer carbonate has a new formulation. a powder form,
for those who are unable to swallow ] - b(@
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6.1.1 Methods

The Sponsor has submitted 2 clinical studies utilizing the powder formulation which will be
reviewed individually as they have different study designs. The first study SVCARB00205 is
with the usual three times a day dosing. The second study GD3-199-301 was done with a once a
day dosing with the largest meal. In both studies the comparator was sevelamer hydrochloride.

6.1.2 General Discussion of Endpoints

The reduction of serum phosphate has been the accepted endpoint for the treatment of
hyperphosphatemia in the adult patient with chronic renal failure (CKD) on hemodialysis (HD).

6.1.3 Study Design

The two studies will be presented separately here because of the differences in their individual
study designs.

6.1.3.1 SVCARBO00205

Study title: A randomized, cross-over study to demonstrate equivalence of sevelamer carbonate
powder and sevelamer hydrochloride tablets dosed three times per day in hemodialysis patients

Study Centers: Patients were enrolled at 7 centers in the United Kingdom (UK).
Study Dates: January 31, 2006 to March 21, 2007

Objectives:

Primary Objectives in hyperphosphatemic chronic kidney disease (CKD) patients on
hemodialysis (HD):

1. To demonstrate equivalence of sevelamer carbonate powder to sevelamer hydrochloride
tablets dosed three times a day (TID) with meals, on control of serum phosphorus levels.

2. To evaluate the safety and tolerability of sevelamer carbonate powder compared to sevelamer
hydrochloride tablets dosed TID with meals.

Secondary Objectives in hyperphosphatemic CKD patients on HD, to compare the effects of
sevelamer carbonate powder to sevelamer hydrochloride tablets when dosed TID with meals on:
1. Serum calcium-phosphorus product.

2. Serum lipid profile (total cholesterol, high density lipoprotein [HDL] cholesterol, low density
lipoprotein [LDL] cholesterol, and triglycerides).

These secondary objectives will not be reviewed in this NDA.

Study Design:

This was a Phase 3, multi-center, open-label, randomized, cross-over study of sevelamer
carbonate powder dosed TID with meals versus sevelamer hydrochloride tablets dosed TID with
meals in hyperphosphatemic CKD patients on HD. The study consisted of 6 periods: a 2-week
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Screening and Washout Period, a 4-week sevelamer hydrochloride tablet Run-In Period, a 4-
week Treatment Period (Treatment Period 1), a second 4-week Treatment Period (Treatment
Period 2 when the alternative study medication was taken), and a Follow-up visit 1 week after
the last study treatment visit.

At Screening, patients had to be taking sevelamer hydrochloride alone or as combination therapy
(e.g., using sevelamer hydrochloride and calcium, or metal phosphate binders concomitantly).
Patients who fulfilled the entry criteria were asked to discontinue their current phosphate
binder(s) and enter a 2-week Washout Period. At the end of the Washout Period, patients who
were hyperphosphatemic (serum phosphorus > 5.5 mg/dL or > 1.76 mmol/L) continued into the
4-week Run-In Period. Each patient’s binder dose taken prior to the Washout Period was
replaced with an equivalent number of 800 mg tablets of sevelamer hydrochloride (not to exceed
a total daily dose of 14.4 g or 18 x 800 mg tablets). Patients had weekly visits during the Run-In
Period. The dose of sevelamer hydrochloride tablets could be adjusted if necessary at Visits 3
and 4 (Weeks -3 and -2) to keep serum phosphorus levels within a target level of 3.5 and 5.5
mg/dL (1.12 and 1.76 mmol/L), inclusive, by increasing or decreasing by 1 x 800 mg tablet TID
(2.4 g/day).

Patients who were eligible to continue into the treatment period were to maintain the dose of the
study drug that was last prescribed during the Run-In Period for the remainder of the study. At
Baseline (Visit 6, Week 0), eligible patients were randomly assigned to one of two treatment
sequences:

« sevelamer carbonate powder dosed TID with meals for four weeks followed by sevelamer
hydrochloride tablets dosed TID with meals for four weeks

» sevelamer hydrochloride tablets dosed TID with meals for four weeks followed by sevelamer
carbonate powder dosed TID with meals for four weeks.

Figure 1: Study Design

Sci‘een Washout Run-In Period Treatment Period 1 Treatment Period 2 Follow-up
| <> ] «<—» |« > |« > | - > | «—»|
Visit 1 2 3 4 5 6 7 8 9 101112 13 14 15 16 1718 19
A
Week -6 -4 -3 2 - 0 1 2 3 3a 4 T 5 6 7 7a 8§ 8a 9
Eligibility Cross over sfudy medication
Randomize if serum phosphorus is > 3.0 and = 6.5 mg/dL and iPTH < 800 pg/mL at Week -1 Srudy Completion

The prescribed dose during the two randomized treatment periods was individualized based on
the final sevelamer hydrochloride tablet dose prescribed at the end of the Run-In Period prior to
randomization. Patients had weekly study visits for the first 2 weeks and 2 study visits during
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each of the last 2 weeks of Treatment Period 1. During Treatment Period 2, patients previously
assigned to sevelamer hydrochloride tablets were crossed-over to sevelamer carbonate powder
and those previously assigned to sevelamer carbonate powder were crossed-over to sevelamer
hydrochloride tablets for an additional 4 weeks of treatment. Patients had weekly study visits for
the first 2 weeks and 2 study visits during each of the last 2 weeks of Treatment Period 2. At the
end of Treatment Period 2, study medication was discontinued and patients were instructed to
return to their pre-study phosphate binder medication. Patients returned for a Follow-up visit 7
days later.

The study was open-label due to the practical considerations involved in blinding patients to
study medication assignment (powder vs. tablet).

The Inclusion Criteria included:

Taking sevelamer hydrochloride alone (e.g. not using other types of phosphate binders
concomitantly) or on combination therapy (e.g. using sevelamer hydrochloride and calcium
containing, or metal phosphate binders concomitantly) not exceeding a total daily binder dose of
14.4 g. for at least 60 days prior to screening.

Had the following documented local laboratory measurements:

a) Two most recent consecutive serum phosphorus measurements that were > 3.0 and < 7.0 g/dL
(> 0.96 and < 2.26 mmol/L) within 60 days of screening.

b) A most recent intact PTH (iPTH) measurement < 900 pg/mL (< 99 pmol/L) within 90 days of
screening. :

¢) A most recent serum calcium (adjusted for albumin) measurement within normal range
defined by the local laboratory within 60 days of screening.

If patient was on vitamin D replacement or receiving calcimimetic therapy, the patient must be at
a stable dose for at least one month prior to screening and was willing to maintain the same dose
throughout the duration of the study, except for safety reasons.

The Exclusion Criteria included patients that had active dysphagia, swallowing disorders, bowel
obstruction, or severe gastrointestinal motility disorders.

Treatments:

During the Run-In Period, patients received sevelamer hydrochloride at a dose based on their
most recently prescribed phosphate binder dose prior to the Washout Period. The dose of study
drug that was last taken during the Run-In Period was to be used throughout the randomized
cross-over treatment periods.

During the randomized treatment periods, patients received either sevelamer carbonate powder
or sevelamer hydrochloride tablets according to the randomization assignment. Patients were
randomized on a 1:1 basis to one of the following two treatment sequences:

« Sevelamer carbonate 800 mg powder TID for four weeks followed by sevelamer hydrochloride
800 mg tablets TID for four weeks.
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» Sevelamer hydrochloride 800 mg tablets TID for four weeks followed by sevelamer carbonate
800 mg powder TID for four weeks.

All study medication was taken orally. Patients were instructed to thoroughly mix each
individual sevelamer carbonate powder 800 mg sachet with 20 mL of water. A measuring cup
was provided to patients to ensure the appropriate volume of water was used. Patients were
instructed to drink the mixture within 30 minutes of preparation. Multiple sachets may have been
mixed at once, as long as the appropriate amount of water was used (i.e., 1 sachet =20 mL of
water, 2 sachets = 40 mL of water, etc.). No additional preparation was required for sevelamer
hydrochloride tablets. ‘

Patients were randomized within each site on a 1:1 basis in blocks of 4 to one of the two
treatment sequences. Dose titration, by increasing or decreasing by 1 x 800 mg tablet TID (2.4
g/day), was permitted during the Run-In Period at Visits 3 and 4 (Weeks -3 and -2) to keep
serum phosphorus levels within a target range of 3.5 and 5.5 mg/dL (1.12 and 1.76 mmol/L)
inclusive. The patient’s final dose of sevelamer hydrochloride at the end of the Run-In Period
was then to be used during both randomized treatment periods.

Table 2: Schedule of Study Events
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Efficacy Measurements:

For the primary efficacy parameter, blood samples were measured for serum phosphorus at
Weeks 3, 3a, 4, 4a (Treatment Period 1) and Weeks 7, 7a, 8, and 8a (Treatment Period 2).
For the secondary efficacy parameters, blood samples were measured for serum calcium-
phosphorus product at Weeks 3, 3a, 4, 4a (Treatment Period 1) and Weeks 7, 7a, 8, and 8a
(Treatment Period 2) See the above Table 2.

For lipid parameters (total cholesterol, HDL cholesterol, LDL cholesterol and triglycerides),
blood samples were measured at Week 4a for Treatment Period 1 and Week 8a for Treatment
Period 2. Blood samples taken for analysis on the same day as HD were taken just prior to the
start of dialysis. However, these secondary endpoints will not be reviewed here.

6.1.3.2 Study GD3-199-301

Study Title: A Randomized, Parallel, Open-Label Study to Compare Once Per Day Sevelamer
Carbonate Powder Dosing with Three Times Per Day Sevelamer Hydrochloride Tablet Dosing in
Chronic Kidney Disease Patients on Hemodialysis

Study Centers: 29 sites in the United States participated in the trial. One site screened patients
but did not enroll any patients.

Study Dates: January 27, 2006 to March 19, 2007

Objectives:

Primary objectives in chronic kidney disease (CKD) patients on hemodialysis to:

(1) Evaluate the efficacy of sevelamer carbonate powder dosed once per day (QD) with the
largest meal compared to sevelamer hydrochloride tablets dosed three times per day (TID) with
meals on the control of serum phosphorus.

(2) Evaluate the safety and tolerability of sevelamer carbonate powder dosed QD with the largest
meal compared with sevelamer hydrochloride tablets dosed TID with meals.

Secondary objectives: in CKD patients on hemodialysis, to evaluate the effects of sevelamer
carbonate powder dosed QD with the largest meal to sevelamer hydrochloride dosed TID with
meals on the following:

(1) Serum calcium (adjusted for albumin)-phosphorus product.

(2) Serum lipids (total cholesterol, low density lipoprotein (LDL) cholesterol, high density
lipoprotein (HDL) cholesterol).

These secondary objectives will not be reviewed here.

Study Design:

This was a randomized, parallel, open-label study in CKD patients on HD to evaluate the safety
and efficacy of sevelamer carbonate powder, dosed QD with the largest meal, compared to
sevelamer hydrochloride tablets dosed TID with meals. The study consisted of three periods: a
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two week screening period, a two-week phosphate binder washout period, and a 24-week
randomized treatment period.

Figure 2: Study Schematic

Period: Screening Washout Treatment
[P S PR3 >
Visits: t 2 i 4 5 6 7 8 o 10 1
Week: s -2 Dz o4 6 R 12 16 20 24
v r_r 1] ] L 1 1
T a

Screen Randomise

During the Screening Period, patients were screened for eligibility. Eligible patients entered a
two-week phosphate binder washout period starting at Week -2.

At Week 0, eligibility was assessed again. Patients whose serum intact parathyroid hormone
(iPTH) was < 800 pg/mL (800 ng/L) at screening and whose serum phosphorus was > 5.5 mg/dL
(> 1.78 mmol/L) following washout (Week 0) were randomized (stratified by screening iPTH
<400 or > 400 pg/mL {< 400 or > 400 ng/L] and presence or absence of cinacalcet treatment at
Week 0) to one of two treatment groups in a 2:1 fashion:

1. sevelamer carbonate powder dosed QD with the largest meal or

2. sevelamer hydrochloride tablets dosed TID with meals.

During the 24-week randomized treatment period, patients were required to return for a study
visit every two weeks for the first eight weeks on treatment (Weeks 2, 4, 6, and 8) and every four
weeks thereafter (Weeks 12, 16, 20 and 24).

The starting dose of the study treatment was 4.8 g daily for both treatment groups. The study
treatment dose was to be titrated up or down in increments of 2.4 g daily (i.e. one 2.4 g powder
sachet QD or one 800 mg tablet TID) at each visit to reach a target serum phosphorus > 3.5 and
<5.5mg/dL (> 1.13 and < 1.76 mmol/L). Therapy for hyperparathyroidism was to be started,
stopped, or titrated every four weeks to reach a target serum iPTH of >150 and <300 pg/mL

(> 150 and <300 ng/L). Cinacalcet was to be initiated or the dose increased if the PTH and
calcium-phosphorus product remained above target levels after maximum titration of vitamin D
and phosphate binding therapy. At Week 24 or early termination (ET) study treatment was
stopped, and patients returned to their usual phosphate binder(s).

Inclusion Criteria included:

Had the following documented local laboratory measurements:

a. Two most recent consecutive serum phosphorus measurements that were > 3.0 and

< 6.5 mg/dL (> 0.97 and < 2.10 mmol/L) within 60 days of screening

b. A most recent iPTH measurement < 800 pg/mL (< 800 ng/L) within 90 days of screening

Had the following central laboratory measurements:
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a. A serum phosphorus measurement > 5.5 mg/dL (1.78 mmol/L) at randomization (Week 0)
b. A serum iPTH measurement < 800 pg/mL (< 800 ng/L) at screening

Exclusion Criteria included:
Active bowel obstruction, dysphagia, swallowing disorder, or severe gastrointestinal (GI)
motility disorders

Treatment:

During the randomized treatment periods, patients received either sevelamer carbonate powder
or sevelamer hydrochloride tablets according to the randomization assignment. The patients were
randomized in a 2:1 fashion (in favor of carbonate powder) to one of two treatments: sevelamer
carbonate powder dosed QD with the largest meal or sevelamer hydrochloride tablets dosed TID
with meals. The starting dose was 4.8 g of either sevelamer hydrochloride tablets or sevelamer
carbonate powder. Sevelamer carbonate powder (Genzyme Corporation) was supplied as 2.4 g
sachets provided in 30 count boxes. TUMS® Regular 500 mg tablets, containing 200 mg
elemental calcium were provided in the event that an evening calcium supplement was needed.

Patients were instructed to thoroughly mix each individual sevelamer carbonate powder 2.4 g
packet with 2 ounces (0z) of cold water. Patients were instructed to drink the mixture
immediately, and not longer than 30 minutes after preparation. If the mixture was not taken
immediately after preparation, the patients were instructed to stir the mixture again prior to
drinking. Patients were permitted to mix multiple packets at once, as long as the appropriate
amount of water was used (i.e. 1 packet = 2 oz. of water, 2 packets = 4 oz. of water, 3 packets =
6 oz. of water, etc.).

Once the Week 0 labs were available, eligible patients were randomized [stratified by screening
iPTH <400 or > 400 pg/mL (< 400 or > 400 ng/L) and cinacalcet treatment at Week 0] to one of
two treatment groups in a 2:1 fashion in favor of sevelamer carbonate powder:

1. sevelamer carbonate powder dosed QD with the largest meal or

2. sevelamer hydrochloride tablets dosed TID with meals.

Patients with higher PTH levels are likely to have higher levels of phosphorus and can be more
difficult to treat. Cinacalcet treatment may result in more effective treatment of
hyperparathyroidism and be associated with lower serum phosphorus levels Therefore, the
stratification by PTH and cinacalcet was an attempt to balance the number of patients with
severe hyperparathyroidism and cinacalcet use in each group.

The starting dose of 4.8 grams/day for both sevelamer carbonate powder and sevelamer
hydrochloride tablets was selected based on the approved dosing instructions for sevelamer
hydrochloride tablets. Those instructions recommend a starting dose of 800 to 1600 mg,
administered as one to two 800 mg tablets with each meal for a total daily dose 2.4 to 4.8
grams/day. The sevelamer hydrochloride dosing instructions also state that the dose should be
titrated until an acceptable phosphorus level is reached. Therefore, dose titration was also
suggested for sevelamer carbonate powder and sevelamer hydrochloride tablets in this study.
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Patients were instructed to take sevelamer carbonate powder once a day with the largest meal.
This was recommended so that sevelamer carbonate would be present in the gastrointestinal tract
at the same time as the meal with the greatest phosphate intake.

The starting dose was 4.8 g daily of either sevelamer hydrochloride tablets or sevelamer
carbonate powder. The study treatment dose was to be titrated up or down in increments of 2.4 g
daily at Visits 4, 5, 6, 7, 8, 9 and 10 (Weeks 2, 4, 6, 8, 12, 16, 20) to reach a target serum
phosphorus level of > 3.5 and < 5.5 mg/dL (>1.13 and < 1.78 mmol/L).

Sevelamer hydrochloride tablets were to be taken TID with meals. Sevelamer carbonate powder
was to be taken QD with the largest meal. The study was open-label as it was not possible to
blind the patients to study treatment assignment due to the different formulations and dosing
regimens.

Therapy for hyperparathyroidism may have been started, stopped or titrated every four weeks
(Weeks 4, 8, 12, 16, and 20) to reach a target serum iPTH of >150 and < 300 pg/mL (> 150 and
<300 ng/L). Cinacalcet may have been initiated or the dose increased if the PTH and calcium-
phosphorus product remained above target levels after maximum titration of vitamin D and
phosphate binding therapy. The Investigator retrieved unused study drug at each visit and
performed drug accountability.

Table 3: Assessment and Procedures to be Performed at Each Study Visit
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The Statistical Plan was submitted January 26, 2007, after the commencement of this study.
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Sample Size Consideration:

The sample size was evaluated with respect to the primary efficacy parameter of the study, the
change from baseline to Week 24/ET in serum phosphorus. A total of 165 evaluable subjects (2:1
randomization: 110 sevelamer carbonate powder QD, 55 sevelamer hydrochloride tablet TID)
were required to achieve 90% power based on a two group student's t-test with a one-sided 2.5%
type I error rate for a noninferiority margin of 1 mg/dL (non-inferiority would be concluded if
powder QD provides serum phosphorus reduction that is statistically significantly greater than
that associated with tablets TID minus 1 mg/dL). Approximately 207 subjects were randomized
to one of the two treatment groups to account for anticipated exclusions from the per-protocol
populations.

Analysis Populations:
Safety Set (SS): This population consists of all randomized subjects who received at least one
dose of study medication.

Full Analysis Set (FAS): This population consists of the subset of the Safety Set with any post-
dosing phosphorus assessments.

Per Protocol Set (PPS): This population consists of the subset of the FAS with no major protocol
violations as determined by a review prior to database lock.

Study Treatment: Percent compliance, starting prescribed daily dose, ending prescribed daily
dose, average prescribed daily dose, average actual dose and duration of study drug were
presented by treatment group. Wilcoxon rank sum tests were used to test the difference between
the treatment groups for SS, FAS, and PPS populations.

Treatment duration was calculated using the following formula:
Duration (weeks) = (Last Date of Dosing - First Date of Dosing + 1)17.

Treatment compliance was calculated overall as follows:
Compliance = (Number of Packets Dispensed - Number of Packets Retumed) X 100
(powder) Number of Prescribed Packets

Compliance = (Number of Tablets Dispensed - Number of Tablets Returned) X 100
(tablets) Number of Prescribed Tablets

Efficacy Analysis:

The analysis of efficacy endpoints included tabulations of findings at each timepoint and the
change from baseline to each post-baseline time point. The final row displayed the change from
baseline to Week 24/ET. Data was not carried forward for these analyses with the exception of
the Week 24/ET timepoint. Efficacy analysis was done for FAS and PPS populations.

Primary Efficacy Parameter: The primary efficacy analysis was an assessment of non-inferiority
with respect to a change from baseline in serum phosphorus levels at Week 24/final among the
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Per-Protocol Set. A Full Analysis Set analysis was performed as a confirmatory analysis.
Specifically, a two-sided 95% confidence interval was estimated for the difference in serum
phosphorus change between treatment groups (diff = sevelamer carbonate powder QD -
sevelamer hydrochloride tablets TID). If the upper confidence bound is less than 1 mg/dL, then
non-inferiority will be concluded. Serum phosphorus results at each assessment timepoint were
tabulated by treatment group.

Demographics:

Patient demographics including age, race, ethnicity, gender, history of diabetes, post-dialysis
weight, body mass index (BMI), height and stratification criteria [iPTH < 400 pg/mL

(<400 ng/L) versus > 400 pg/mL (> 400 ng/L) at Screening and use of cinacalcet at baseline
(Week 0)] was summarized by treatment group and overall. Comparability of treatment groups
was assessed using Fisher’s exact tests for categorical variables and the Wilcoxon rank sum test
for continuous variables.

Renal History:

Renal history including primary cause of end stage renal disease (ESRD), time on dialysis,
vitamin D use at screening, and history of parathyroidectomy was summarized by treatment
group and overall. Comparability of treatment groups was assessed using Fisher’s exact tests for
categorical variables and the Wilcoxon rank sum test for continuous variables.

Medical History:

The number and percentage of patients reporting a medical history for each body system was
summarized by treatment group and.-overall. Fisher’s exact test was used to test for differences
between the two treatment groups.

Efficacy Analysis:

The analysis of efficacy endpoints includes tabulations of findings at each time point and the
change from baseline to each post-baseline time point. Data was not carried forward for these
analyses with the exception of the Week 24/ET time point. Efficacy analyses were done for the
FAS and PPS populations.

Primary Efficacy Analysis:

The primary efficacy analysis was an assessment of non-inferiority with respect to change from
baseline in serum phosphorus levels at Week 24/final among the PPS. A FAS analysis was
performed as a confirmatory analysis. Specifically, a two-sided 95% confidence interval was
estimated for the difference in serum phosphorus change between treatment groups (diff =
sevelamer carbonate powder QD — sevelamer hydrochloride tablets TID). If the upper
confidence bound (one sided 97.5% upper confidence bound) was less than 1 mg/dL (0.32
mmol/L), then non-inferiority was concluded. Serum phosphorus results at each assessment time
point were tabulated by treatment group.

Sub-group analyses for the primary efficacy endpoint were also perfbrmed separately within the
following randomization strata 1) serum iPTH <400 and > 400 pg/mL [< 400 and > 400 ng/L]
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and 2) cinacalcet use at Week 0. No non-inferiority assessment was made among these
subgroups.

Disposition of Patients: ,

Patients were enrolled at 29 study centers. One site (515) screened, but did not enroll any
patients. The first patient signed informed consent on January 27, 2006, and the last patient
completed the last visit on March 19, 2007.

A total of 396 patients were screened for this study and of these, 179 patients were screen
failures. The most frequent cause of screen failure was exclusionary laboratory measurement:
130 (72.6%) patients. Two hundred and seventeen patients were randomized: 144 were assigned
to sevelamer carbonate powder QD and 73 were assigned to sevelamer hydrochloride tablets
TID, reflecting the 2:1 randomization design. Four [3 (2.1%) sevelamer carbonate powder QD
patients; 1 (1.4%) sevelamer hydrochloride tablet TID patient] of the randomized patients never
received study treatment. A total of 62 [51 (35.4%) sevelamer carbonate powder QD patients;
11 (15.1%) sevelamer hydrochloride tablet TID patients] discontinued from the study
prematurely. The most frequent causes of discontinuation were adverse event [18 (12.5%)
sevelamer carbonate powder QD patients; 4 (5.5%) sevelamer hydrochloride tablet TID patients]
and withdrawn consent [18 (12.5%) sevelamer carbonate powder QD patients; 2 (2.7%)
sevelamer hydrochloride tablet TID patients]. A higher proportion of sevelamer carbonate
powder patients discontinued due to an adverse event or consent withdrawn than sevelamer
hydrochloride patients. One hundred and fifty five patients completed the study: 93 (64.6%)
sevelamer carbonate powder QD patients and 62 (84.9%) sevelamer hydrochloride tablet TID
patients.

Table 4: Patient Disposition by Treatment Group

Overall Sevelamer Sevelamer
Carbomate Hydrochloride
Powder )D Tablet TID
Screened 396
Screen Failures
Whhdrawal of Consent Prior to VisH 2 ur Visit 3 12(6.7}
Exclusionary Medical or Medication History 17 (8.5%
Exclusionary Laboratory Measurement 130:{72.6)
Adverse Experience 5.8
Olher 15 (8.4}
Randomised Patients 217 144 73
Newver Received Study treatment 4118} 320 F{l4)y
Discontinued Prematusely
Adverse Experience 22(10.0) 18¢12.5) 4(5.5)
Failure 1o Comply with Protocol Requirements 4(1.8} 428 Gl
Wihidrew Consent 20(5.2) IR{12.5) 220
Lot 1o Follow-up 2 (0.5} L7 {14}
Death 3Ly F¢3.7y 2027
Other 11 (51} 9 (6.3} 2027
Completed Stwly 155 (71.4) 93 {64.6) 62 (840

Two additional sevelamer carbonate powder QD and two additional sevelamer hydrochloride tablet TID patients died during
the course of the study. These deaths were not specified as the primary cause of early termination and thus are not included in this table.
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Reviewer's commernt.
11 s inleresting fo nole that the powder formiulation given ornce a day had nore drop-ouls as s
Jormulation is being developed for the patients’ convenience.

Protocol Deviations

There were 5 major protocol deviations among 4 patients (Patients 503111, 505104, 506101 and
522108). Patient 503111 experienced a prolonged hospitalizatior -
. T . During this hospitalization, the patient did not take sevelamer b(ﬁ)
hydrochloride. The prolonged hospitalization also resulted in the final study visit being more

than 5 weeks delayed. Patient 505104 had their dose of sevelamer hydrochloride increased to

16.8 g/day (greater than allowed per protocol) on August 10, 2006. The dose was reduced to

within protocol specifications (14.4 g/day) on October 4, 2006. Patient 506101 returned 519

sevelamer hydrochloride tablets at the end of study visit. The study site believed the patient’s

nursing home gave her their supply of sevelamer hydrochloride instead of the patient’s study

treatment. Patient 522108 received hemodialysis 4 times per week rather than three times per

week as specified by the protocol due to interdialytic weight gain.

6.1.4 Efficacy Findings
6.1.4.1 Study SVCARB00205

Primary Efficacy Variable:

The primary efficacy measure was a time-weighted average of the serum phosphorus
assessments during the last two weeks of each treatment regimen (mean of non-missing
assessments from Weeks 3, 3a, 4, and 4a for Treatment Period 1 and mean of non-missing
assessments from Weeks 7, 7a, 8, and 8a for Treatment Period 2). Blood samples taken for
analysis on the same day as HD were taken just prior to the start of dialysis.

Statistical Methods

Categorical variables were described using frequencies and percents. Continuous variables
were described by the number of patients with non-missing assessments, mean, standard
deviation, median, minimum, and maximum. All tests were two-sided and were performed at
the 5% significance level unless otherwise specified.

The original randomization envelope for Site 02 was misplaced and the randomization envelope
originally intended for Site 05 was used instead (as Site 05 was not used to recruit any patients).
Therefore, patients enrolled at Site 02 were assigned patient identification numbers designated
for Site 05 (0501, etc) and appear as such in the patient data listings.

Analysis Populations: ‘

All patients were administered their treatment assignments in accordance with their randomized
sequence assignments. Therefore, for each analysis population, patients were analyzed according
to their randomized sequence.
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Safety Set:
The Safety Set included all randomized patients who were treated with at least one dose of
randomized study medication.

Full Analysis Set:

The Full Analysis Set (FAS) included the subset of Safety Set-evaluable patients with at least
one post-baseline assessment of serum phosphorus. A confirmatory assessment of phosphorus
control equivalence was conducted using the FAS.

Per Protocol Set:

The Per Protocol Set (PPS) included all FAS-evaluable patients with no significant protocol
deviations, as determined by a blinded review by appropriate clinical and statistical personnel
prior to data analysis. Factors that were considered in determining PPS evaluability included:
» Compliance differences between treatment periods (i.e., at least 30% difference in
compliance)

* Entry criteria violation

* Proscribed medication usage

» Completed less than 3 weeks treatment in either treatment period

* Other significant protocol deviations

The primary assessment of phosphorus control equivalence was conducted using the PPS.

Demographics: ,

Demographics and baseline characteristics were summarized overall and by treatment sequence
for all analysis sets. Treatment sequences were compared using Fisher’s exact test for categorical
data and the Wilcoxon rank sum test for continuous data. Categorical summaries were presented
for gender, ethnicity and smoking status. Continuous summaries were presented for age and
baseline assessments of weight, height, and body mass index (BMI). Age in years was calculated
as ((Date of informed consent — Date of birth) + 1)/365.25. Baseline weight and height
measurements were captured at Week 0. BMI was calculated as weight in kilograms divided by
square of height in meters. The weight measurement captured at Week -4 was listed only.

Medical history findings at Screening were tabulated by body system, both overall and by
treatment sequence for all analysis sets. Renal history findings at Screening were summarized
overall and by treatment sequence for all analysis sets. Treatment sequences were compared
using Fisher’s exact test for categorical data and the Wilcoxon rank sum test for continuous data.
Categorical summaries were provided for primary cause of end stage renal disease, dialysis
schedule, current phosphate binder use, previous parathyroidectomy, use of vitamin D, and
kidney transplant. Continuous summary statistics were reported for length of time on dialysis.
Length of time on dialysis in years was calculated as ((Date of informed consent — Date of
dialysis start) + 1)/365.25.

Compliance:

Percent compliance was calculated as the number of tablets/sachets taken in the period
(estimated by subtracting the number of tablets/sachets returned from the number dispensed)
divided by the total number of tablets/sachets prescribed in the period, and multiplied by 100.
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Efficacy Analysis:

Primary Efficacy Analysis:

The effects of powder and tablet dosing on the control of serum phosphorus was determined
using equivalence testing. The time-weighted average of the serum phosphorus assessments
during the last two weeks of each treatment regimen (mean of non-missing assessments from
Weeks 3, 3a, 4, and 4a for Treatment Period 1 and mean of non-missing assessments from
Weeks 7, 7a, 8, and 8a for Treatment Period 2) was used to give a more accurate assessment
of phosphorus control than would be attained by a single point reading. Measurements prior
to Week 3 for Treatment Period 1 and prior to Week 7 for Treatment Period 2 were not carried
forward for efficacy assessment.

Equivalence was assessed using natural-log transformed time-weighted mean serum phosphorus
data. Least squares means for each treatment and the mean squared error from a 2x2 analysis of
variance (ANOVA) with a random subject effect and fixed sequence, period, and treatment
effects were used to derive the 90% confidence interval for the difference between powder (test)
and tablet (reference) data on the log scale. Back transformation to the original scale yielded an
estimate of the ratio (test/reference) and corresponding 90% confidence interval which was the
basis of a 5% Two One-Sided Test (TOST) equivalence test. This test required that the 90%
confidence interval for the ratio was within the interval (0.80, 1.25). If the sequence effect was
significant (p-value < 0.05), then equivalence inferences were to be drawn from the Treatment
Period 1 results. '

The primary analysis was performed on the PPS to minimize the degree of bias in the
equivalence testing. A FAS analysis was performed as a confirmatory analysis.

Secondary Efficacy Analyses are not reviewed here.

Additional Analyses: Serum phosphorus, calcium (albumin-adjusted), and calcium-phosphorus
product levels at Screening, at Week -4 (after the 2-week washout), the change from Screening
to Week -4, and at Week 0 were summarized overall and by treatment sequence among PPS,
FAS, and Safety Set patients. Within treatment regimen changes were assessed using the
Wilcoxon signed rank test.

Protocol Amendment:

There was one protocol amendment, dated May 8, 2006, that was made to increase the

number of potential patients that could be considered for the study. A summary of the main
changes is given below:

« The number of patients to be screened was changed from approximately 35 to approximately
75 due to a higher than anticipated screening failure rate.

« Sevelamer hydrochloride did not need to be the primary phosphate binder in those patients
taking combination therapy before entry into the study.

« Study entry limits of iPTH and serum phosphorus levels measured at the local laboratory were
increased due to the variation between local and central laboratory analyses, which meant that
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some patients may not be considered eligible by the local analysis and would therefore not be
screened.
* Change in sponsor study personnel.

Disposition of Patients:

A total of 75 individual patients were screened for this study of whom 1 patient was re-screened
(and is counted twice in pre-randomization disposition data), giving an overall count of 76
patients. Of the screened patients, 34 (44.7%) patients did not enter the Run-In Period: 26
(34.2%) patients were screen failures before the Run-In Period, 4 (5.3%) patients wished to
withdraw, 2 (2.6%) patients discontinued due to an AE, and 2 (2.6%) patients withdrew for
“other” reasons. The most common reason for screen failure for entry into the Run-In Period was
serum phosphorus levels below the required range (i.e., < 5.5 mg/dL [< 1.76 mmol/L]) which
was reported for 17 of the 26 screen failure patients.

A total of 42 patients entered the Run-In Period, of whom 11 (14.5%) patients were not
randomized: 7 (9.2%) patients were screen failures during the Run-In Period, 1 (1.3%) patient
was non-compliant and 3 (3.9%) patients withdrew for “other” reasons. The most common
reasons for screen failure during the Run-In Period were high iPTH levels (i.e., > 800 pg/mL)
in 3 patients, and high phosphorus levels (i.e., > 6.5 mg/dL [> 2.08 mmol/L]) in 2 patients. In
addition, of the 3 patients in the “other” category, the primary reason for withdrawal was noted
to be high iPTH levels in 1 patient and high phosphorus levels in the other 2 patients.

Thirty-one patients were randomized to study treatment: 17 to the sevelamer carbonate
powder/sevelamer hydrochloride tablet sequence (sequence 1) and 14 to the sevelamer
hydrochloride tablet/sevelamer carbonate powder sequence (sequence 2). Of the 31 patients who
entered Treatment Period 1, 3 (9.7%) patients discontinued: 1 (3.2%) patient discontinued due to
an AE and 2 (6.5%) patients wished to withdraw. The 3 patients who discontinued during
Treatment Period 1 were randomized to treatment sequence 1, and therefore discontinued during
sevelamer carbonate powder treatment. '

A total of 28 patients entered Treatment Period 2: 14 patients from sequence 1 and 14 patients
from sequence 2. During Treatment Period 2, 4 (12.9%) patients discontinued: 1 (3.2%) patient
discontinued due to an AE and 3 (9.7%) patients wished to withdraw. One of the patients (Patient
0521) who chose to withdraw from the study also had an AE leading to discontinuation, but
“patient wishes to withdraw” was cited as the primary reason for withdrawal. The 4 patients who
discontinued during Treatment Period 2 were randomized to treatment sequence 2, and therefore
discontinued during sevelamer carbonate powder treatment. Overall, a total of 24 (77.4%) of the
31 randomized patients completed Treatment Period 2: 14/17 (82.4%) patients randomized to
sequence 1 and 10/14 (71.4%) patients randomized to sequence 2. All patients who completed
Treatment Period 2 also completed the Follow-up visit. The patient disposition overall and by
treatment sequence is presented in the following table.
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Table 5: Patient Disposition (N, %) by Randomized Sequence Group

Overall Sequence 1 Sequence 2

" (N=T76) Carbonate powdes/ Hydrochloride tablees/
¥ (x 3! 3 - -
Patient Category Hydrochloride tablets Carbonate povwder’

(N=17) (N=14}

Sereened Patients 76"
Pavenis Who Did Not Hmer "
Run-in Period 34 (447

Scoyeen failure before Run-In 26 (34.2)

Period = T

Adverse wvent (2.6

Wishes to withdraw

Oher

Patients Entered Run-in Period

Non-Randomised Patients Among

Ran-in Parients P35
Sm'gcn failure during the Run-In 7 9.2y
Period
Non-comphant 1 (1.3
Other 3 (3.9
Randomised Patients 31 (40.8) 17 14
Driscontinucd Study Drag During 5 ey PR
Treamment Period 1 D 7.6 ©
Adverse event 1 (3.2) 1¢5.9% Q
Wishes o withdraw 2 (6.5 2¢11.%) (4]
Completed Treaiment Period |} 28 (903D 14 (82.4) 14 (100.0)
Discontinued Suwdy Doy During N .
A b &3 5 & $ 2%
Treavnent Period 2 4 €12.9) © H2s.0)
Adverse ovent 1 (3.3 (¥ Y {7.1)
Wishes 1o withdraw : 397 0 3(21.4)
Completed Treatument Period 2 2 (77 .4 13 (82.4) 10 (71.4)
_I").%m.:amlinncd Priov to Follow-up o o o
Visit
Completed Follow=up Visit 24 (77.4) 194 ¢824 10 (71.4)

T 75 individual patients were screened and of these, | patient was re-screened.

Note: percentage values for Screening and Run-In Periods are based on number of screened patients (N=76).
Percentage values for randomized treatment periods are based on the number of randomized patients, either
overall or in each treatment sequence, as appropriate.

Protocol Deviations:

There were 7 major protocol deviations among 4 patients (Patients 0101, 0306, 0310 and 0311).
Three of the 4 patients were included in the PPS as the protocol deviations were not expected to
impact the equivalence assessment between treatment regimens. The exception was Patient 0310
who was excluded from the PPS as the patient failed to have at least 3 weeks of treatment in both
randomized treatment periods.

Patients 0306, 0310 and 0311 each had one major deviation relating to the dose of sevelamer
hydrochloride during the Run-In Period. All 3 patients had serum phosphorus levels at Visit

3 which according to the study protocol required an increase in the dose of study medication.
In each case, the investigator preferred that the patient remained on their existing dose of
sevelamer hydrochloride, either because they had only been on the dose for only 4 days before
the Visit 3 sample was taken (Patients 0310 and 0311) or because the patient had experienced
severe stomach cramps following previous dose escalations (Patient 0306).

Patient 0101 had 4 major protocol deviations. Three of the major deviations related to missed
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study visits and therefore no blood samples being taken at Visits 3 and 4 during Run-In and
Visit 11 during Treatment Period 1. The fourth major deviation in Patient 0101 was an error
in the study medication issued to the patient during Treatment Period 1: the patient was
randomized to receive sevelamer carbonate powder during Treatment Period 1 but at Visit 10,
the research nurse prescribed sevelamer hydrochloride tablets in error, and therefore the
cross-over in study medication occurred approximately 3 weeks earlier than scheduled (should
have been at Visit 13).

Data Sets Analyzed:

The Safety Set included all randomized patients who received at least one dose of randomized
study medication. Thirty-one patients were randomized and treated, and therefore there are

31 patients in the Safety Set.

The FAS included all randomized patients with at least one post-baseline assessment of serum
phosphorus. All but 1 patient (Patient 0907) in the Safety Set had post-baseline serum
phosphorus data, and therefore there are 30 patients in the FAS.

The PPS included all FAS-evaluable patients with no significant protocol deviations. Nine
patients were excluded from the FAS, and therefore the PPS includes 21 patients. The following
table presents patient evaluability overall and by treatment sequence.

Table 6: Patient Evaluability

Sceguonce % Sequence 2

Crverall <Carbonnte poswder/ Fiydarochloridoe

Annlvsis Kot (Nw=31) Hydrochloride tablets/Carbonnia
) tsablnis (N=17) podweker (N4>
0 (L) n (%)

Randomised 31 100 17 1003 13 1007

Reason for exclusion n (o)

Nuever raceivaed stady amadbication 0 € 3]

Incladaed in the Batoty S 31 CH00y 17 ¢ a0y 153 (100}

NN poxt-baxebing phosphioras toe3y by 0
DNAUARKPTONLS

Inclucked in e Full Ssslyeis Set RO 7Y 1G9y 14 £100)

AL sy 300

310 b oy 2 E1A)
Dotween

Eatry oriteria violadon O € (83
Proscribed medicaion usage [+] 143 5]
3 weeks on ahudy trentnient O (19) 2412y 42V
i1 ot treatnient periods

L.ess than

Tnehsdded Dy ths Por Protocol Xot 21 (6RY 13 (77 K (87)

Reviewer's commernts.
Lrom the above fable it is noted that only a few patients were evalualed in this siuady.

In the Safety Set, all 31 patients received sevelamer carbonate powder treatment and 28
patients received sevelamer hydrochloride tablet treatment. In the FAS, all 30 patients
received sevelamer carbonate powder treatment and 28 patients received sevelamer
hydrochloride tablet treatment, and all 21 patients in the PPS received both treatment
regimens.

Of the 9 FAS patients excluded from the PPS, 6 patients (0310, 0520, 0521, 0522, 0803, and
0903) failed to have at least 3 weeks of treatment in both treatment periods, and 3 patients
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(0503, 0505 and 0509) had a differential compliance of at least 30% between randomized
treatment periods as the reason for exclusion.

The 6 patients excluded from the PPS for having insufficient treatment duration in both
randomized treatment periods all failed to complete at least 3 weeks treatment with sevelamer
carbonate powder. Two of the 6 patients (0522 and 0803) withdrew from the study during
treatment with sevelamer carbonate powder and never entered the sevelamer hydrochloride
tablet randomized treatment period. The remaining 4 patients (0310, 0520, 0521, and 0903)
completed the sevelamer hydrochloride tablet randomized treatment period and subsequently
withdrew from the study before completing at least 3 weeks treatment with sevelamer
carbonate powder.

Of the 3 patients with a differential compliance of at least 30% between randomized
treatment periods, Patients 0503 and 0505 had lower compliance during treatment with
sevelamer carbonate powder, whereas Patient 0509 had lower compliance during treatment
with sevelamer hydrochloride tablets.

It should be noted that Patient 0604 was retained in the PPS even though the difference in
compliance between treatment periods was >30%. During Treatment Period 2, the patient

had taken sevelamer hydrochloride tablets remaining from their Run-In Period rather than the
sevelamer hydrochloride tablets prescribed for the randomized treatment period. Therefore,
based on the study drug supply returned at the end of Treatment Period 2, it appeared that the
patient had a low compliance. However, the investigator noted that the patient had good
compliance and was therefore kept in the PPS. In addition, Patients 0106, 0311, and 0502

were retained in the PPS even though they had missing compliance data from Treatment

Period 2 (drug return data were missing) because there was no other evidence of noncompliance.

Demographics:

The following table displays the demographics and baseline characteristics for the Safety Set
(N=31). There were no statistically significant differences between the treatment sequences in
demographic characteristics.

Twenty-one (68%) patients were male and 10 (32%) patients were female, with a mean age of
53 years. The majority of patients were Caucasian (71%), with Asians (19%) and Blacks (10%)
comprising the rest of the population. The mean weight was 76 kg (n=30), the mean height was
170 cm (n=23), and the mean BMI was 26 kg/m2 (n=23).

Results for the PPS and FAS were generally similar to those of the Safety. The most notable
difference between the Safety Set and the PPS was in the proportion of Caucasian (71% in the
Safety Set and 81% in the PPS) and Asian patients (19% in the Safety Set compared with 5% in
the PPS) in each analysis population. These differences were not considered to have any impact
on the outcome of the efficacy analyses.
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Table 7: Patient Demographics and Baseline Characteristics (Safety Set)

Pemographic Characterisiic

Saftety Set
(N=31)

Age (yRurs)
Mean & K[

Medinm {range)

2.9 4 3.2

51 {27-80)

Saender, m (2o

Asian

Mlatle 21 (O
Femuale 10 (32
Ethmicity. n (99)
Chygcasian 22(T1y
Black 310
Hispanic O
G (1)

Weight (kg) at Week 0 (n=30)
Mean & SD
Mesdian (rangs)

T39 % 199
T2 (43.7-140.3)

Fledght coamn) st Week 0 (0233
Meun = S

Medion ange)

I70.3 2 13.3
171 (150-19%)

BMT (kpim®) ol Week O (=23
Mean « SI1)
Medion {range)

257 4 3.8

2.1 {119.3-39.6%

Smoker, n (%)
Yes

No

RS Y]
20 (849

SD= Standard deviation

Renal History:

Renal history is presented in the following table. There were no statistically significant
differences between the treatment sequences in renal history characteristics. The most common
primary causes of CKD were glomerulonephritis (26%), diabetes (13%) and “other” causes
(42%). Of the 13 patients with “other” cited as the primary cause, the etiology of CKD was
recorded as unknown in 5 patients, IgA nephropathy in 2 patients and renovascular disease,
reflux nephropathy, road traffic accident, hereditary nephritis, Goodpasture syndrome, and
Alport’s syndrome in 1 patient each. Eight (26%) patients in the Safety Set had previously
undergone a kidney transplant and 4 (13%) patients had a parathyroidectomy (3 total and 1
partial). The median time on dialysis was 4.4 years.

The majority of patients (81%) were on vitamin D at study entry. All randomized patients
were taking sevelamer hydrochloride as a pre-study phosphate binder, either alone (58%), in
combination with calcium phosphate binders (36%), or in combination with other metal
phosphate binders (7%); 1 patient was taking sevelamer hydrochloride in combination with
aluminum and 1 patient was taking sevelamer hydrochloride in combination with magnesium
carbonate. '
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Table 8: Renal History (Safety Set)

Paysmewer ’ Kafety Set
(N33

Primwry Cause of Eod Stage Renal Discuse. n (%)
Hypertension 1(3)
Gilonnpevuloneprhritis R (26
Diabetes 4013
Py cionephritis 1 ¢(3)
fPolycystic Kidnevs RS
Interstitisd Neaphaitis 1(3)
Congaenital (3
Oriher . 13 (s42)

“previous Kidney Fransplant. b (90> o T

Nuo 22 (7hH
Y R (263

Previous Parnthyroidectsmy. n (%)

N 27 (VT

Yos 4 (13)
Currently on Vimmin 12, n (283

Ny GI9Dy

Nex 25 (%1%
Time on Dialysis (years) o T

NMean = S 7.3 % 80

NMedian {range) 4.4 (0. 2-30.3)
Pre-Sudy Phospluate Binder, o {(%%9)

Sevelumer Hiydrvochloride 18 (5%

Sevehkimer Hyvdrochlorice ane CCalejum 131 {36y

O ther 2(7

Medical History:

Reflective of the extent of chronic illness in the patient population, more than half of the
patients in the overall Safety Set (N=31) reported prior or current disorders or abnormalities
in the following body systems: genitourinary/renal (30 patients, 97%),
metabolic/endocrine/nutritional (27 patients, 87%), hematopoietic (27 patients, 87%),
cardiovascular (27 patients, 87%), gastrointestinal/hepatic (21 patients, 68%), and
musculoskeletal (19 patients, 61%). In general, the prior and current disorders were similar
between the two treatment sequences.

Concomitant Medications During the Randomized Treatment Periods:

During the randomized treatment periods, all 31 (100%) patients in the Safety Set took a
concomitant medication. The drug categories with the most frequent (> 25%) concomitant
medications are presented in the following table.

Table 9: Most Frequent Concomitant Medications Taken During Randomized Treatment

Therapeutic Ciass Sevelamer Carbonate Sevelamer Hydrochlorvide
Powder {M=31}% Tablets {N=28)
n {8%) n {%b)
Other anti-anaemic preparaticns 29 {83) 26 {23}
Witamin I and analoguwes 26 {B4Y 32 {78
Platelet aggregation inhibitors 1% (5L} 17 {6EN
excl. heparin
Proton pusmnp inhibitors 15 £48% 13 {46)
HMG Cos reductase inhibitors 13 {42% 11 {3%)
Beta blocking agents, selective S {230 10 {36}
Dihydropyridine derivatives Q205 9 (323
ACE inhibitors, plain 3D 8 {29
Anilides S {29) . 8 {299
Multiwitamins . plain 8 (253 F 25
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During the randomized treatment periods, 16 (52%) patients began new medications, or stopped
or had changes in existing medications during treatment with sevelamer carbonate powder and
11 (39%) patients during treatment with sevelamer hydrochloride tablets. The concomitant
medications changes were similar between treatment regimens and generally similar to the
medication changes made during the Run-In Period. '

In the Safety Set, the drug categories with the most frequent concomitant medication changes
(at least 10%) were penicillins with extended spectrum, changed by 3 (10%) patients during
sevelamer carbonate treatment and 1 (4%) patient during sevelamer hydrochloride treatment,
and vitamin D and analogues that were changed by 3 (10%) patients during sevelamer
carbonate powder treatment and no patients during sevelamer hydrochloride tablet treatment.

During the randomized treatment periods, mean percent compliance of the Safety Set and the
FAS was similar between the sevelamer carbonate and sevelamer hydrochloride regimens: 81%
for sevelamer carbonate powder and 83% for sevelamer hydrochloride tablets in both analysis
sets.

Analysis of Efficacy:
The primary efficacy analysis was performed on the PPS to minimize the degree of bias in the
equivalence testing. A FAS analysis was performed as a confirmatory analysis.

In the PPS, the mean serum phosphorus was 5.0 & 1.5 mg/dL (1.6 + 0.5 mmol/L) during
sevelamer carbonate powder treatment and 5.2 + 1.1 mg/dL (1.7 + 0.4 mmol/L) during
sevelamer hydrochloride tablet treatment. For assessing phosphorus equivalence, the treatment
response across sequences was pooled since the 2x2 ANOVA model sequence p-value was not
significant (p=0.932). The geometric least squares mean ratio (sevelamer carbonate
powder/sevelamer hydrochloride tablets) was 0.95 with a corresponding 90% confidence interval
of 0.87-1.03. The confidence interval is within the interval of 0.80-1.25, indicating that
sevelamer carbonate powder and sevelamer hydrochloride tablets are equivalent in controlling
serum phosphorus. The results of a confirmatory analysis conducted with the FAS were similar
as shown in the following table.

Table 10: Serum Phosphorus Time-Weighted Averages (PPS and FAS)

Analysis Set Sevelamer Carbonate Sevelamer Hydrochloride Geometric 909%6 L

Powder Tabiets LS Mean of Ratio
mean + SIX menn = SD Ratio

Serum phosphorus {mg/dL)

Per Protocol Set S58&=1.5 S32=1.1 G.e5 G.87-1.03

(DF=31) {n=213 (=213

Full Analysis Set 30213 5.1=1.1 G536 3.88-1.0%

(IF=307% (=25} (=28}

Serum phosplaras faunoldL )

Per Protocol Set 1805 I F=0D4 .95 3.87-1.03

{(NF=21% (=21} {=21%

Fuil Analysis Set 1603 1.7 =04 .86 O 88-1.05

=30 {n=23% {a=28}%

SD = Standard deviation
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Statistical Reviewer's comment:

27 Is notable that the drop-ouls were relalively 4igh in carbonate powder group i1 both periods,
17.6% (3/77) and 28, 6% (#/74) in period / and period 2, respectively (7able /). The reviewer
condicted a SensiiviLy analysis using a worse-case npulalion method for missing data. a
maxinnn phosphate value of the period was assigned fo the missing values. 7%he resull is
comparable with the one excluding missing values. However, the conclusion of efficacy is still a
concern grven a small suay with Aigh arop-ouss, '

Serum Phosphorus During Screening/Washout and Run-In:

Prior to the randomized treatment periods, patients entered a 2-week Screening/Washout

period followed by a 4-week sevelamer hydrochloride Run-In Period. The mean serum
phosphorus at Screening in the PPS was 5.0 = 1.0 mg/dL (1.6 + 0.3 mmol/L). At the end of

the Washout period (Week -4), mean serum phosphorus levels had increased significantly
(mean change 2.7 + 2.1 mg/dL [0.9 £ 0.7 mmol/L]; p<0.001) to 7.6 + 1.8 mg/dL (2.5+ 0.6
mmol/L) confirming the hyperphosphatemic nature of the study population. Serum phosphorus
levels subsequently decreased during the 4-week sevelamer hydrochloride Run-In Period and at
the start of the randomized treatment period (Week 0), the mean value was 5.0 + 1.2 mg/dL (1.6
+ 0.4 mmol/L) and comparable to Screening levels. The change in serum phosphorus during the
Screening/Washout and Run-In Period in the FAS and Safety Set was similar to that observed for
the PPS.

Handling of Dropouts or Missing Data:

The primary efficacy measure was the time-weighted average of the serum phosphorus
assessments for the non-missing assessments (scheduled and unscheduled) from the last two
weeks in each treatment regimen because this methodology can accommodate the varying
number of assessments that could arise during the two week period and the varying intervals
between assessments. Missing data were not imputed and measurements were not carried
forward.

Interim Analyses:
No interim analyses were performed.

Efficacy Conclusions:

Sevelamer carbonate powder and sevelamer hydrochloride tablets, each dosed TID with
meals, are equivalent in controlling serum phosphorus in patients with CKD on HD.
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6.1.4.2 Study GD3-199-301

Table 11: Summary of Analysis Populations

Owverall Sevclamer Sevelamer
Carbonate Hydrochleride
Powder QD Tablets TID
Randomised | 217 144 73
Newver Received Study treatment 4 (1.8%%) 3(2.1%2) 1 (1.4%)
Safety Set 213 141 T2
No post-desing phosphorus assessments QO (0% 0 (0%) 0 (05)
Included in Full Analysis Sct 213 t41 72
Less than 8 weeks of treatment 26 (12.2%) 21 (14.9%) 5 (6.5%)
Compliance (< 70%) A7 (17.4%) 23 {16.3%0) 14 (19.4%)
Inclusion or exclusion criteria viclation 1 {0.5%) 0 (0%) 1 (1.4%%)
Use of proscribed medicaton O (0%) G (0%} 0 (0%)
Other significant protocol violation 1 (0.5%%) O (0%) 1 (1.4%%)
Per-Protocol Set 148 97 51

Demographics:

The demographic characteristics were similar between treatment groups. The majority of
patients in both groups were male (62% and 58% in the sevelamer carbonate powder QD group
and sevelamer hydrochloride tablet TID group, respectively) and African American (54% in both
groups). The mean age was just under 60 years old for both groups (57 and 59 years in the
sevelamer carbonate powder QD group and sevelamer hydrochloride tablet TID group,

respectively). Results for the FAS and PPS were similar to those of the Safety Set.

Table 12: Patient Demographics-Safety Set

Cinacalcet Use and iPTH < 400 pg/mlL. (400 ng/LL) 34 ¢24.1) 15 (20.3)
Cinacalcel Use and iPTH > 400 pg/mL (400 ng/L) 12 (8.5) 6 (8.3)

No cinacalcel use and iPTH < 400 pg/mL (400 ng/L) 77 (54.6) 12 (58.3)
No cinacaleet use and iPTH > 400 pg/mL (100 ng/l.) 18(12.8) 9 (12.5)

Scvelamer Sevelameyr P-Value*
Parameter Carbonate Powder Hydrochloride
QD {N=141) Tablet TID
(N=72)
Race [N (%)) 0.254
African American 76 {53.9) 39 (53.2)
White 59 (41.8) 32 (44.4)
Other 6 (4.3) L4
Age (years) 0.254
Mean = SD 56.7 = 14.2 59.0x 13.8
Median (Range) 58.0 (20-85) 59.5 (27-82)
Gender [N (%)} ) .659
Male &7 (61.7) 42 (58.3)
Female 54 (38.3) 30 (41.7)
History of Diabetes [N (2:)] > 0.999
Yes 79 (56.0) 490 (55.6)
No 62 (44.0) 32 (44,9)
Post-Dinlysis Weight {1bs) 0.658
Nean = SD I186.7 =47.3 187.8 =574
Median (Range) 185.0 (60-339) L78.0 (65-36%)
Height (inches) ) . 0.639
Mean = SD 67.5 4.1 67.1 =5.1
Median (Range) 638.0{56.0-75.9) 67.0(45.7-75.2)
Body Mass Index {lbsfinches®) 0.907
Mean = SD 28.8 6.8 204 x84
Range i 28.2 (10.8-53.9) 28.9 (10.5-54.2)
Stratfication Criteria [N (%)] 1.959

*Fisher’s Exact Test for categorical variables and Wilcoxon Rank Sum Test for continuous variables.

Renal History:

Renal history was similar between treatment groups. The three most common primary causes of
chronic kidney disease as assigned by the Investigators were diabetes (40% and 35% in the
sevelamer carbonate powder QD group and sevelamer hydrochloride tablet TID group,
respectively), hypertension (29% and 33% in the sevelamer carbonate powder QD group and
sevelamer hydrochloride tablet TID group, respectively), and other causes (16% and 21% in the
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sevelamer carbonate powder QD group and sevelamer hydrochloride tablet TID group,
respectively). The majority of patients were currently receiving vitamin D (85% for both
treatment groups). Patients had been on dialysis for a mean of 44 months in the sevelamer
carbonate QD group and 53 months in the sevelamer hydrochloride tablet TID group. There was
a statistically significant difference between the treatment groups in time on dialysis (p=0.048),
but this difference was not considered clinically meaningful. Results for the FAS and PPS were
similar to those of the Safety Set except in the PPS there was no statistically significant
difference between the treatment groups in time on dialysis.

Table 13: Renal History-Safety Set

Scvelamer Sevelamer P-
Parameler Carbonate Hydrochloride Value®
Powder QD Tabler TID
IN=141) (N=72)
Primary Causc of Chronic Renal Faiture 0311
[N (%%)]
Hypertension 41 (29.1) 24 (33.3)
Glomerulonephritis 15 (10.6) 4 (5.6)
Diabetes 57 (40.4) 25 (34.7)
Pyelonephritis 0 (0) 0 (W)
Polycystic Kidneys 2 (1.4) 3 (4.2)
Hydronephrosis o 00
Interstitial Nephritis 3 (2.1) 1(14)
Other 23 (16.3) 15 (20.8)
Time on Dialysis (imonths) 0.048
Mean = SD 44.4 450 52.6:x43.9
Median (Range) 20.9 (3.0 — 320.1) 39.9 (2.9-233.3)
Vitamin D Use at Sarcening [N ()] =>0.999
No 21 {14.9) 11 (15.3)
Yes 120 (85.1) &1 (84.7)
Previous Parathyroidectomy [N ($6)] 0.381
o 136 (96.5) 71 (98.6)
Partial Parathyroidectomy 4 (2.8} [s (s3]
Total Parathyroidectomy 1 (0.73 1 {1.4)

*Fisher’s Exact Test fdr.cétég—or_ic'al-vari-aiﬂ_es- and Wilcoxon Rank Sum Test for continuous variables.

Medical History:

Reflective of the extent of chronic illness in the patient population, more than half of the patients
in the Safety Set reported clinically significant history in the following body systems:
cardiovascular (98.6%), renal (97.7%), endocrine/metabolic (95.3%), hematological conditions
(92.5%), gastrointestinal (85.9%), musculoskeletal (83.6%), respiratory (66.7%), head, eyes,
ears, nose, and throat (HEENT) (66.2%), neurological (58.7%), urological/reproductive (55.9%),
allergies (51.2%) and dermatologic (50.2%). There were no statistically significant differences
between the treatment groups in medical history. Results for the FAS and PPS were similar to
those of the Safety Set. ‘

Prior Medications:

All patients (100%) had taken at least one prior medication. The most common classes of prior
medication (> 25% of patients) were vitamins (98%), antianemic preparations (97%),
antithrombotic agents (81%), all other therapeutic products (68%), antacids (55%), beta blockers
(52%), lipid reducing agents (52%), agents acting on the renin-angiotension system (50%),
analgesics (46%), calcium channel blockers (41%), diabetes drugs (40%), mineral supplements
(40%), thyroid therapy (38%), antihypertensives (33%), and psycholeptics (25%). The
percentage of patients using prior medications was similar between treatment groups with the
exception (> 10% difference between treatment groups) of analgesics: 50% in the sevelamer
carbonate powder QD group and 38% in the sevelamer hydrochloride tablet TID group.
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Concomitant Medications:

During the randomized treatment period, all (100%) patients in the Safety Set took at least one
concomitant medication. The drug categories with the most frequent (> 25%) concomitant
medications are presented in the following table. The most frequent categories of concomitant
medications were vitamins, antianemic preparations, and antithrombotic agents. The percentage
of patients using concomitant medications was similar between treatment groups with the
exception (> 10 % difference between the treatment groups) of antibacterials (33% for the
sevelamer carbonate powder QD group and 49% for the sevelamer hydrochloride tablet TID
group) and cardiac therapy (26% for the sevelamer carbonate powder QD group and 39% for the
sevelamer hydrochloride tablet TID group). The results for the PPS are similar.

Table 14: Most Frequent (>25 %) Concomitant Medications Taken During Randomized
Treatment Period-Safety Set

Therapeutic Class Sevelamer Sevelamer

Carbonate Hydrochloride
Powder QD Tablet TID
{N=141) (N=72)
! (%) (%)
Vitamins 98 100
Antianaemic Preparations 96 99
Antithrombotic Agents 84 89
‘Analgesics 62 53
Antacids : 56 62
Serum Lipid Reducing Agents 56 49
Beta Blocking Agents 33 58
Agents Acling on the Renin-Angiotension System 49 58
Calcium Channel Blockers 45 39
Thyroid Therapy 43 38
Diabetes Drugs 41 40
Psvcholeptics 38 29
Antihypertensives 36 38
Antibacterials 33 49
Vaccines 30 39
Blood Substitutes 29 33
Cardiac Thermpy ) 26 39
Laxatives ) 21 29

Dialysate Bath Bicarbonate Concentration:

In the Safety Set, the mean baseline bicarbonate concentration in the dialysate bath was 37.0
mEqg/L and 36.7 mEq/L for the sevelamer carbonate powder QD and sevelamer hydrochloride
tablet TID groups, respectively. The mean bicarbonate concentration at Week 24/ET was 36.9
mEq/L and 36.8 mEq/L for the sevelamer carbonate powder QD and sevelamer hydrochloride
tablet TID groups, respectively. There was no statistically significant change in dialysate bath
bicarbonate concentration within groups and no statistically significant difference in the change
in bicarbonate concentration between groups.

Dietary Evaluation:

For the PPS, dietary intake parameters pre-treatment and late during the randomized treatment
period (Weeks 22 to 24) are presented in the following table. For most dietary parameters, there
were slight decreases in the sevelamer carbonate powder QD group and slight increases in the
sevelamer hydrochloride tablet TID group. There were, however, no statistically significant
changes from baseline in dietary intake within treatment groups and no statistically significant
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differences in the change in dietary intake between the treatment groups. These results suggest
that the efficacy results were not influenced by dietary changes. The results for the Safety Set
and FAS are similar except that there was a statistically significant increase in dietary calcium
intake in the sevelamer carbonate powder QD group (+76.6 + 269.9 mg/day, p=0.031 for both
Safety Set and FAS). The change in dietary calcium was statistically different between the
treatment groups (p=0.049).

Table 15: Dietary Intake-PPS

Sevelamer Carbonare Scvelamer
Powder QD Hydrochkxride Tablet P-valuet
Paramerer {(N=97) TID
mean + SD) (N=51)
jmean = SD]
Phosphorus (mgfday) i} ) 0.185
Pre-trentment washou 7685 - 230.1 7839 2=278.6
‘L.ate treatment 8252 22314 761.0 23113
Change from Pre<reatneant wnshout to Late treatment 34.4 +237.9 ~33.1 + 2439
P-Value~ 0.515 0.384
Calcium (mg/day) ) 0.071
Pre-ureatment washout 417.6 = 165.7 435.8 2:297.1
Late weatment 4578 = 1794 373.4 1799
Change from Pre-treaunent washout to Late treatment 42.0 £+ 228.9 -69.0 =264 .4
P-Valuan 0.103 0.267
Vitamin D (mcg/day) 0.457
Pre-weatment washout 35x36 3.6 = 3.0
Lare ueatment 31219 32433
Change from Pre-tnzanment washow to Late treaunent 0840 0.534.1
P-Value” 0.677 0.209
Energy (kcal/day) i 0.485
Pre-treatment washouw 1411.0 4332 1338.1 2:436.4
Lawe ureatment 1471.0 % 557.5 1286.7 = 518.6
Change fiom Pre-treatmene swwashout to Late reatment 82.9 +548.5 -50.0 = 294.7
P-Valuen 0.863 011
Total Protein (g/day) 0.285
Pre-trestment washout 61.8+18.8 62.7 £22.7
Late treatment 63.1 2185 59.9 & 24.1
Change from Pre-ireatment wazhowt to Lanz restment Ll =+ 18.0 ~4.4 2208
P Valuer 0.450 0.597
Sevelomer Carbonate Sevelauner
Poswder QD Hydrochloride Tablet P-valuc+*
Paramneter {N=97) TiD
[menn = SD] (N=51)
: [mean + SD]
Cholexterol (smg/day)- 0.193
Pre-treatment washouw 2675 # 182.1 300.6 x 162.5
Latre wearmsnt 3022 x 1859 2694 x153.5
Chango from Pre-treatment washoul to Late wreatment 25.0 = IS8.8 -37.2 +161.0
P-Value® 0.446 0.310
Totnl Carbohyvdrate (g/day) i ) . 0.963
Pre-treatment washout 167.1 £ 639 1500 = 57.6
Lare treatment 168.0 3834 15162716
Change trorn Pre-treamment washowt 1o Late weatment 10.1 = 87.1 3.9 %457
P-Valuer i 0.529 0.833
Fat {g/day> o 0149
Pro-treastment washout 557 x220.2 550 =205
Tate veatment 615 =272 497 221.3
Change fmom Pre-reatment washowt to Late treatment 4.7 =277 -5.4 2 14.9
P-Value” . 0.637 0.079

*P-value is from Wilcoxon Rank Sum test
A P-value is from Wilcoxon Signed Rank test
Note: The number of observations varies in the statistics shown. Please refer to the end of text tables for details.

Measurements of Treatment Compliance:

During the randomized treatment period, mean percent compliance in the Safety Set and the FAS
was similar between groups (86% for sevelamer carbonate powder QD group and 85% for
sevelamer hydrochloride tablet TID group, respectively). Patients with <70% compliance during
the treatment period were excluded from the PPS. The mean percent compliance in the PPS set
was also similar between treatment groups (90% for sevelamer carbonate powder QD group and
91% for sevelamer hydrochloride tablet TID group).

Change in Serum Phosphorus:
In the PPS, the mean serum phosphorus pre-washout was 5.2 + 1.1 mg/dL (1.68 + 0.37 mmol/L)
for the sevelamer carbonate powder QD group and 5.3 £ 1.0 mg/dL (1.72 + 0.32-mmol/L) for the

34



Clinical and Statistical Review

Gail Moreschi, MD, MPH, and Ququan Liu, MD, MS
NDA 22-318 :

Sevelamer carbonate powder; Renvela

sevelamer hydrochloride tablet TID group. Following the two week phosphate binder washout
(Week 0), the mean serum phosphorus was 7.3 + 1.3 mg/dL (2.36 + 0.43 mmol/L) for the
sevelamer carbonate powder QD group and 7.6 & 1.3 mg/dL (2.45 + 0.41 mmol/L) for the
sevelamer hydrochloride tablet TID group confirming that this population was
hyperphosphatemic. At Week 24/ET, the mean serum phosphorus was 5.3 + 1.4 mg/dL (1.71
0.45 mmol/L) for the sevelamer carbonate powder QD group and 4.6 = 1.0 mg/dL (1.50 +0.32
mmol/L) for the sevelamer hydrochloride tablet TID group, which represented statistically
significant changes (both p< 0.001) from baseline of -2.0 £+ 1.8 mg/dL (-0.66 =+ 0.57 mmol/L)
and -2.9 = 1.3 mg/dL (-0.96 + 0.42 mmol/L) for both groups, respectively. The upper confidence
bound was 1.50 mg/dL (0.48 mmol/L); therefore non-inferiority of sevelamer carbonate powder

QD compared to sevelamer hydrochloride tablets TID based on a pre-specified non-inferiority
margin of 1 mg/dL (0.32 mmol/L) was not demonstrated. The FAS results were comparable,

- thus confirming these findings. The following table presents the change from baseline to Week

24/ET for serum phosphorus for both the PPS and the FAS.

Table 16: Change in Serum Phosphorus

Sevelamer Sevelamer 2-sided
Carbonate Hydrochioride o5% CIT
Powder QD Tablets TID
[mean = SD] [mean = SD}
Serum Phosphorus (mg/diL) '
Per Protocol Sct ) N=97 N=51
Pre-washout 52=x1.1 5.3x 1.0
Baseline 7.3 % 1.3 7.6x1.3
Week 24/ET 53x1.4 4.6 % 1.0
Change -2.0 % 1.8 «2.9x 13 0.39, t 50
P-value~ < 0.001 < 0.001
Full Analysis Set N=141 N=72
Pre-washout 53x=1.1 5.3+ 1.0
Baseline 73 x1.4 Fa4x13
Week 24/ET 54x1.4 4.9 1.2
Change -1.9 = 1.7 25+ 1.6 0.19,1.12
P-valuen < 0.001 < 0.001
Scrum Phosphorus (mmel/L)
Per Protocol Set ) N=97 N=50
Pre-washout 1.68 + 0.37 1.72 =0.32
Baseline 2.36 = 0.43 2.45 = 0.41
‘Week 24/ET 1.71 +0.45 1.50x0.32
Change . ~0.66 + 0.57 -0.96 =042 012,048
P-value~ ~< 0.001 < 0,001
Full Analysis Set N=141 Na=T72
Pre-washoul 170+ 0.36 1.72 £ 0.31
Bascline 2.34 %044 2.39 = 0.41
Week 24/ET 1.73 £ 0.46 1.58 = O.38
Change ~.61 x:0.54 -0.8Z = 0.50 0.06. 0.36
P-vajuen < 0.001 < 0.001

AP-value is from Wilcoxon Signed Rank Test
t 95% CI on difference = sevelamer carbonate powder QD — sevelamer-hydrochloride tablet TID. If upper
confidence bound is < 1 then non-inferiority was to be concluded. -

A post-hoc analysis was performed to understand the serum phosphorus results across dose level.
The following table presents the change in serum phosphorus by average prescribed dose. The
change in serum phosphorus in the 2.4 to 4.8 g group was similar for both sevelamer carbonate
powder QD and sevelamer hydrochloride tablet TID groups. In the sevelamer hydrochloride
tablet TID group, the change in serum phosphorus was greater at higher doses. In the sevelamer
carbonate powder QD group there was no dose response. '
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Table 17: Serum Phosphorus by Average Prescribed Dose

Dose Groups Sevelamer Carbonate Sevelamer Hydrochlonide
{(o/day) Powder OD Tablet TID

Serum Phosphorus (mg/dL) i
2.4438

N 23 10

Mean Change -2.13 -2.18
= 4.89.6

N 44 25

Mean Change. -2 -2.93
=9.6

N 29 13

Mean Change -1.75 -3.51
Serum Phosphonus GnmolL.)
2448

N 22 io

Mean Change -0.69 -0.70
= 4.89.6 i

N 44 ) 25

Mrean Change -D.68 -0.95
>9.6

N 29 13

Mean Change -0.56 -1.13

Time Weighted Average of Serum Phosphorus;

In the PPS, the mean time weighted (excluding the first month of treatment) serum phosphorus
was 5.3 0.9 mg/dL (1.70 % 0.30 mmol/L) for the sevelamer carbonate powder QD group and
4.9 £ 0.7 mg/dL (1.59 + 0.24 mmol/L) for the sevelamer hydrochloride tablet TID group. The
time weighted average was statistically significantly different between treatment groups
(p=0.021). Likewise, in the FAS, the mean time weighted serum phosphorus was 5.4 & 1.0
mg/dL (1.75 + 0.32 mmol/L) for the sevelamer carbonate powder QD group and 5.0 + 0.8 mg/dL
(1.60'+ 0.25 mmol/L) for the sevelamer hydrochloride tablet TID group. The time weighted
average was significantly different between treatment groups (p=0.001).

Table 18: Time Weighted Average for Serum Phosphorus

Sevelamer
Carbonate

Sevelamer P-Valuc™

Hydrochloride

Powder QD
[rmean = SD)

Tablets TID
Tmean = SD]

Scrum Phosphorus (mpv/di)

_1.59 +=0.24

Per Protocol Set i} 0.021
n N7 N=51
Mean 5.3 0.9 4.9 0.7

Full Analysis Sct . ) T 0.001
n N=141 N=72
Nicun 5.4+ 1.0 S5.0x+0.8

Seirum Phosphorus Cmumol/L)

Per Protecol Set 0.023
n N=97 Ne=51
Mean 1.70 = 0.30

Full Analysis Set

n
Mean

N—14]
1.75 £0.32

N=72
1.60 = 0.25

0.001

*P-value is from Wilcoxon Rank Sum Test

Serum Phosphorus Responders:

The percentage of patients responding to therapy [serum phosphorus between 3.5 and 5.5 mg/dL
(1.13 and 1.78 mmol/L), inclusive] at each time point is summarized by treatment group in the
following table. At the different time points, the percentage of patients responding to treatment
ranged from 45.8% to 59.4% in the sevelamer carbonate powder QD group and from 33.3% to
74.5% in the sevelamer hydrochloride tablet TID group. The percentage of patients with a serum
phosphorus response was similar between the treatment groups for the first 6 weeks of treatment,
but was higher in the sevelamer hydrochloride tablet TID group thereafter. At Week 24/ET, the
percentage of serum phosphorus responders in the sevelamer hydrochloride tablet TID group
(73%) was higher than in the sevelamer carbonate powder QD group (56%) and approached
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statistical significance (p=0.052). The results for the FAS are similar for the sevelamer
carbonate powder QD group (54%), but the percent response was lower for the sevelamer
hydrochloride tablet TID group (64%, p=0.189).

Table 19: Serum Phosphorus Responders at Each Time point-PPS

Sevelamer Sevelamer P-Value*
Carbonate Hydrochloride
Powder QD Tablets TID
(N=97) (N=51)
n (%) n{%)
Baseline 3(3.1) 2(3.9)
Week 2 44 (45.8) 17 (33.3)
Week 4 S50 (54.3) 27 (54.0%
Week 6 49(52.1) 27 {(55.1)
Week 8 53 (55.2) 33 (66.0)
Week 12 57 (59.4) 35 (70.0)
Week 16 53 (58.2) 36 (73.5)
Week 20 48 (54.5) 34 (70.8)
Week 24 48 (56.5) 35 (74.5)
Week 24/ET 54 (55.7) 37 (72.5) 0.052

*P-value is from Fisher’s Exact Test

Calcium-Phosphorus Product:

The following table presents the change from baseline to Week 24/ET for calcium (albumin-
adjusted)-phosphorus product for the FAS. There were statistically significant reductions from
baseline in serum calcium-phosphorus product in both the sevelamer carbonate powder QD
group and the sevelamer hydrochloride tablet TID group. Between group comparison indicated
that the change in serum calcium-phosphorus product was significantly different between
treatment groups with greater decreases demonstrated with sevelamer hydrochloride treatment

(p=0.008).

Table 20: Change in Calcium-Ph

dsphorus Product-Full Analysis Set

Sevelamer Sevelamer P-Value®
Carbonate Hydrochloride
Powder QD Tablets TID
(N=141) (N=72)
[mean = SD] [mean + SD]
Calcium-Phosphorus Product (mg*/dL?) T
Baseline 65.1 = 13.3 67.0+132
Week 24/ET 494 3+ 13.7 459+ 13.0
Change -15.7x 15.6 -21.0x 16.2 0.008
P-valuan < 0.001 < 0.001
Calcium-Phosphorus Product (mmol“/L")
Baseline ' 525+ 1.07 5.40 = 1.06
Week 24/ET 3.98 x 1.10 3.70 = 1.05
Change -1.27 = 1.25 -1.70 =% 1.30 0.007
P-value™ < 0.001 < 0.001

*P-value is from Wilcoxon Rank Sum Test for the change
AP-value is from Wilcoxon Signed Rank Test

Handling of Dropouts or Missing Data:

No missing or invalid observations were imputed. The last on treatment efficacy measure was
carried forward to represent the Week 24/ET measurement for patients who terminated from the
study prior to Week 24 and had at least one post-washout efficacy measurement. The use of the
term Week 24/ET indicates that if patients were withdrawn and/or no measurement was available
at Week 24 that the final measured valued was carried forward to Week 24/ET.
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Use of an “Efficacy Subset” of Patients:

The primary efficacy analysis of the primary efficacy parameter was conducted using the PPS as
this is appropriate for non-inferiority testing. The FAS was used as a confirmatory assessment of
non-inferiority. The analysis of all other efficacy endpoints is presented using the FAS as this is
generally recommended per ICH E.9. However, data are displayed for the secondary endpoints
using both the FAS and PPS.

Efficacy Conclusions:

Sevelamer carbonate powder for oral suspension when dosed once per day with the largest meal
is not non-inferior compared to sevelamer hydrochloride tablets when dosed three times per day
with meals based on the primary efficacy analysis of a change [rom baseline in serum
phosphorus levels at Week 24/ET among the PPS.

6.1.5 Clinical Microbiology

NA

6.1.6 Efficacy Conclusions

The non-inferiority of sevelamer carbonate has not been established in study GD3-199-301. The
equivalence of sevelamer carbonate powder and sevelamer hydrochloride tablets in study
SVCARBO00205 is questionable because of a small study with high drop-outs. Although the
efficacy of sevelamer carbonate powder is inconclusive in this NDA, the efficacy of sevelamer
carbonate tablets has been previously demonstrated in NDA 22,127.

7 INTEGRATED REVIEW OF SAFETY

7.1 Methods and Findings

This Safety Review is essentially from a Summary of Clinical Safety in Amendment 2 submitted
July 30, 2008.

A total of 31 patients were randomized and received at least one dose of sevelamer carbonate
powder in Study SVCARB00205. A similar proportion of patients experienced adverse events
(AE) on both sevelamer carbonate powder (32.3%) and sevelamer hydrochloride tablets (42.9%).
Adverse events were reported by system organ classes (SOCs). During both treatment regimens
the majority of AEs occurred as a single event in single patients. The frequency of treatment
related AEs was low. A total of 4 events in 3 (9.7%) patients were considered by the Investigator
to be treatment related. All treatment related AEs were reported with sevelamer carbonate
powder and included 2 events of nausea, 1 event of constipation, and 1 event of vomiting. One
severe AE (chest pain) was reported during sevelamer carbonate powder treatment and no severe
AEs were reported during sevelamer hydrochloride tablet treatment. No patients died during the
period from Screening through the end of the 1-week Follow-up Period.
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In Study GD3-199-301, a total of 141 patients received sevelamer carbonate powder once a day
(QD) and 72 patients received sevelamer hydrochloride tablets three times a day (TID) for up to
24 weeks. A similar proportion of sevelamer carbonate powder QD patients (87.9%) and
sevelamer hydrochloride tablet TID patients (91.7%) experienced adverse events. In both
treatment groups, the highest frequency of treatment emergent AEs were gastrointestinal
disorders which included nausea, diarrhea, vomiting, constipation, and upper abdominal pain.
Treatment related nausea and vomiting were more common during sevelamer carbonate powder
QD treatment than during sevelamer hydrochloride tablet TID treatment. In general, SAEs
during sevelamer carbonate powder QD and sevelamer hydrochloride tablets TID treatment were
similar. The majority were assessed by the Investigator as not related to study treatment. A
higher percentage of sevelamer carbonate powder QD patients discontinued due to an AE (12.0%
of patients on sevelamer carbonate powder QD; 5.6% patients on sevelamer hydrochloride
tablets TID). In the sevelamer carbonate powder QD group, the majority of AEs leading to
discontinuation were treatment related upper gastrointestinal disorders. The nature of the reasons
for discontinuation suggest that the palatability of the powder formulation being dosed QD may
have contributed to lower tolerability of sevelamer carbonate powder QD compared with TID
dosing with sevelamer hydrochloride tablets.

7.1.1 Deaths

7.1.1.1 Study SVCARB00205

No patients died during the period from Screening through the end of the 1-week Follow-up
Period. During the 30-day post-completion period, one patient experienced a Serious Adverse
Event (SAE) of a brain stem hemorrhage with death. The death was considered secondary to
preexisting conditions and assessed as not related to sevelamer carbonate powder by the
Investigator.

7.1.1.2 Study GD3-199-301

A total of 2 (1.4%) sevelamer carbonate powder QD patients and 4 (5.6%) sevelamer
hydrochloride tablet TID patients died during the randomized treatment period. The following
table provides a list of the patients who died during the treatment period. All treatment-emergent
deaths were assessed as not related to the study treatment by the Investigators. The causes of
death were all consistent with the patients’ underlying renal disease and chronic kidney disease
(CKD) status.

Table 21: Patient Deaths in Study GD3-199-301

Relatianship ro
Treatment Patient Srudy
Group In Cause of Death Treatment
Seveimmer 505113 Cardiac arresr. cause nnknown Nor Related
:xi‘*};?;el:gt) 516116 Withdrawal of renal replacement therapy Not Related
Seveiamer S05121 Caxdiac arrest. canse nnkoown Naot Related
?)::f‘:c’_;fig ide 508132 Septic shock Not Related
1ablets
Staphylecoccal pnewmmonia Not Related
Hypesrtensive cardiovascular disease Yot Relared
10118 Septicasinia Not Related
514108 Ingfracraaial bleed Not Related
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One additional patient died approximately 10 weeks after discontinuing from the study. This
event was reported even though it occurred after the 30-day follow-up period. This patient was a
75 year old female with CKD on hemodialysis with a medical history significant for diabetes
mellitus, hypertension, congestive heart failure, and a history of smoking. The patient was
randomized to sevelamer carbonate powder QD, but discontinued from the study due to a
prolonged hospitalization for congestive heart failure. Approximately 10 weeks later the patient
died. The primary cause of death was reported as cardiopulmonary arrest. The relationship
between sevelamer carbonate powder and the adverse event cardiopulmonary arrest was reported
as not related by the Investigator.

7.1 .2- Other Serious Adverse Events

7.1.2.1 Study SVCARB00205

The frequency of serious adverse events (SAEs) was low in both treatment regimens. No SAEs
were considered by the Investigator to be related to study treatment. Three patients discontinued
during sevelamer carbonate powder treatment and no patients discontinued during sevelamer
hydrochloride tablet treatment. Three of the four events leading to discontinuation were non-
serious AEs and were Gastrointestinal Disorders. A small, but statistically significant, increase in
serum bicarbonate and decrease in serum chloride levels were observed during the treatment
with sevelamer carbonate powder. These changes were not observed during treatment with
sevelamer hydrochloride tablets.

Reviewer's comment.

T7%e increase in serum bicarbonate and decrease in serum chloride levels is interesling as the
Sponsor in NDA 22-127 (Renvela, sevelamer carbonate) stated that the carbonate formila was
being developed in order that serum blood levels jor chloride and bicarbonate did not have lo be
monitored as offen as with the fydrochloride formaula.

In Study SVCARBO00205, the frequency of SAEs was low in each treatment regimen during the
randomized treatment periods: 2 events in 2 (6.5%) patients during sevelamer carbonate powder
TID treatment and 2 events in 1 (3.6%) patient during sevelamer hydrochloride tablet TID
treatment. The following table displays all treatment emergent SAEs that occurred during the
-randomized treatment periods.

Table 22: Serious Adverse Events During the Randomized Treatment Periods (Safety Set)

Seveinmaer Sevelamer
Coar };on 1te Powder Hydrochloride Tableis
TID
(1\—31 > (N=28)

Systesn Organ Ciass Events Patients Events Patdents

Preferyed Term N n (%o} N n (o)
Any SAE 2 2 (6.8) 2 1 (3.6}
General Disorders and
Administration Sate Conditions 1 143.2) 2 1 (3.6}

Chest pain H 1 (3.2 Q o

Catheter related
complicarion O o 2 1 (3.6
Infecrions and Infestatons 1 1 3.2 O [+]

Catherer sepsis i 1(3.2) O ]
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The SAEs of catheter-related complication (both events in one individual patient) and catheter
sepsis were considered by the Investigator to be of moderate intensity and not related to study
treatment. The SAE of chest pain was considered by the Investigator to be of severe intensity and
unlikely related to study treatment; the patient was discontinued from the study due to this event.

SAE:s starting or worsening during the randomized treatment periods were also analyzed for the
following demographic subgroups: males and females, Blacks and other races, < 65 years of age
and > 65 years of age. Interpretation of the data is limited due to the low frequency of SAEs
during the study and the small number of patients in these subgroups. In general, the results
showed that the SAEs occurring during the study were not influenced by gender, race or age.

7.1.2.2 Study GD3-199-301

In Study GD3-199-301, a higher percentage of patients in the sevelamer hydrochloride tablet
TID group experienced SAEs. There were a total of 85 SAEs in 33 (23.4%) sevelamer

carbonate powder QD patients and 72 SAEs in 28 (38.9%) sevelamer hydrochloride tablet TID
patients. In general, SAEs were similar during sevelamer carbonate powder QD and sevelamer
hydrochloride tablets TID treatment. In both treatment groups, the highest frequency of treatment
emergent SAEs were Infections and Infestations [19 SAEs in 15 (10.6%) sevelamer carbonate
powder QD patients and 12 SAEs in 11 (15.3%) sevelamer hydrochloride tablet TID patients]
and also Cardiac Disorders [17 SAEs in 9 (6.4%) of sevelamer carbonate powder QD patients
and 16 SAEs in 9 (12.5%) sevelamer hydrochloride tablet TID patients]. SAEs occurring in

> 2% of patients are provided in the following table.

Table 23: Serious Adverse Events Occurring in > 2% (Safety Set)

Sevelaraer Sevelamer
Carbonnte Eydrochloride Tablets
Povwdes QD TIo
=2 =)
Sysrema Organ Tlass Events Patenss Events Patents
Prefesred Term ~ s =~ n (e
Ay SAE =5 53 (25.4) Tz 28 (38.93
Coardise Disorders 17 S (6.3) iE ERIAS)
Cordine Failure Cangestisne E 5 (3.5 7 4.(5.6>
Corony Armery Disease 1 10T K] 3 a2y
Aawial Fibwillartion 3 3 ¢2.1) 3 1€3.4)
Tafect and Dufestarions 15 15 (L5 i 11 (1552
Prewmanio 5 S (4.3 = 3 .2
Tagiay. Poiseuiag and Procedurnk
Crosmplications s % (2.8 7 5 (8.3
Arreriovenous Fismia Thrombogis 3 2 (1.9 5 4 {S.5)
Metabolinn nnd Mutstion Disorders 1z 8 (5.7 s EXERS)
Hyperisalaeman El 4 (2.8 2 2 ¢2.83
iy poglyoneniis 1 107D 2 2 £2.8)
Respirarory, Thoracic and Medisstnol
Discrdess. s 8 £5.7> 3 3 i3.2)
Puloicmary cedena 3 3 (2.1) 3 168
Surgical and Medical Procedures B EXZI5) E) 3 (2.2
Arteriovenouss Fistala Operation 2 o (Y 2 2 ¢am
ascilar Discaders P =8 11 EN )
Hypestension 1 160D 2 2 e2.8)

The most frequently reported (> 4% patients) SAEs were cardiac failure congestive [7 events in
5 (3.5%) sevelamer carbonate powder QD patients and 7 events in 4 (5.6%) sevelamer
hydrochloride tablet TID patients], coronary artery disease [1 event in 1 (0.7) sevelamer
carbonate powder QD patient and 3 events in 3 (4.2%) sevelamer hydrochloride tablet TID
patients], arteriovenous fistula thrombosis [3 events in 2 (1.4%) sevelamer carbonate powder QD
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patients and 5 events in 4 (5.6%) sevelamer hydrochloride tablet TID patients] and pneumonia [6

events in 6 (4.3%) sevelamer carbonate powder QD patients and 3 events in 3 (4.2%) sevelamer
hydrochloride tablet TID patients].

The majority of treatment emergent SAEs were assessed by the Investigator as not related
to the study treatment. One patient experienced an SAE (probable fecal impaction) considered
possibly related to sevelamer hydrochloride. The patient, a 54 year old female with CKD on
hemodialysis with a medical history significant for constipation, abdominal surgery including
Cesarean-section and tubal ligation, hypertension, coronary atherosclerosis, and type II diabetes
_mellitus was randomized to sevelamer hydrochloride, two 800 mg tablets TID with meals.
Approximately 15 weeks after beginning the study treatment, the patient presented to the
Emergency Department with a five day history of abdominal pain and abdominal distension
without bowel movements. An abdominal x-ray showed considerable stool in the rectal vault,
consistent with probable fecal impaction. No evidence of mass or obstruction was observed. The
patient was treated with enemas and ketorolac tromethamine, recovered without sequlae and was
discharged. Sevelamer hydrochloride was continued. The relationship between sevelamer

hydrochloride and the adverse event of probable fecal impaction was reported as possible by the
Investigator.

SAESs that occurred during the randomized treatment periods were also analyzed for the
following subgroups: males, females, African Americans, Non-African American, < 65
years of age, and > 65 years of age. In general, the SAEs seen within each gender, race

and age group were similar and consistent with the analysis of the overall population.

The majority of treatment-emergent AEs were mild or moderate in intensity. The percent of
patients experiencing treatment related AEs was greater in the sevelamer carbonate powder QD
group. There were a total of 72 treatment related events in 43 (30.5%) sevelamer carbonate
powder QD patients and 26 treatment related events in 13 (18.1%) sevelamer hydrochloride
tablet TID patients. Two patients experienced treatment related AEs that were severe in intensity.
One patient who experienced severe diarrhea in the sevelamer carbonate powder group and one

patient who experienced severe hypocalcemia in the sevelamer hydrochloride tablet group were
assessed as treatment related by the Investigator.

Table 24: Treatment Emergent Adverse Events in >2% of Patients (Safety Set)

Sevelnmes Sevelarner
Carbonate Hy<drochioride
Powder QD Tablets TID
(N=141) (N=72)
Systemm Organ Class Events Patients Evemnts Patients
Preferred Terim N m (%) N n (2o}
Ay Treannent relared Adverse Evwvent 7= 43 (30.5% 246 12 {1R8.13
Grastreointestinal Drisarders =8 32 (237 is FC1x.1)
Diarrhaes 17 I2 (8.3 b3 <+ {5.6)
Wausen 18 13 (0.0 EY 2 {2.8)
Womitimg s 8 (5T 1 1 ¢34y
Constiparion b3 1 ¢0.7) 4 4 £5.63
Stonmach Discomfors 5 3 5213 X 1 {3.5)
Generaf Disorders and Sdminisaation Site
Conditions & & (4.3 @ o (0
Oral Adnunismration Complication S 5 (3.33 < QG
Investigations 2 2 1.4 E) 2 {2.83
Carbon Dioxide Decreased b 1 (0.7 3 2 {2.8)
Metabolism and Nutrition Disorders = S (5.5) 3 3 (x.2)
Hypocaicaemin T 1 €07y 5 2 {2.8)
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7.1.3 Dropouts and Other Significant Adverse Events

7.1.3.1 Study SVCARB00205

The following table presents an overview of the patients with treatment emergent adverse events,

treatment emergent severe adverse events and related treatment emergent adverse events in
Study SVCARB00205.

Table 25: Overview of Treatment Emergent Adverse Events (Safety Set)

Sevelamer Carbonate Sevelamer Hydrochloride
Powder TID Tablets TID
(¥=31) {(N=28)
n (%) b {%%)
Any Treatment Emergent AEs 10 (32.3) 12 {32.9)
Treatment Emergent Severe AEs 1 {3.2) ’ L]
Related Treatment Emergent AEs 3{(8.7) 0

Treatment Emergent Adverse Events in Study SVCARB00205:

The overall frequency of AEs that occurred during the randomized treatment periods was
similar between both treatment regimens: 21 events in 10 (32.3%) patients during treatment
with sevelamer carbonate powder and 26 events in 12 (42.9%) patients during treatment
with sevelamer hydrochloride tablets as shown in the following table.

Table 26: Summary of All Cause Treatment Emergent AEs that Occurred in > 5% (Safety Set)

Sevelamer Carbonate Sevelamer Hydrochloride
Powder TID FTabliets TID
N=21) (IN=28)

Events FPatients Events FPatients
Sy stenn Organ Class ™~ x 25 ™ 2 (20}
Any AE 21 10 (32.3) 26 L2 (42.9)
Gastrointestinal Disorders = % (12.9) 3 3 £10.7)
Skin and Subcutancous Tissue 2 2 {652 2 2 (7.1>
Disorders
Erxfecriomns and Infestations 2 2 {6.53 ¥ 1 (3.8
Inwvestigations 2 2 {(&.5) 3 1 (3.6)
Wascular Disorders 2 2 (6.5 X 1 (3.6
General Disorders and Administration 1 I (3.2 5 <% (LIt.3)
Site Conditions
Musculoskeleral and Connective 1 1 (3.2 4 3 (0.7
Tissue Disorders
Surgical and Medical Procedures b3 1 (3.2) 3 31073

In both treatment regimens, the most frequent events were Gastrointestinal Disorders, with 5
events in 4 (12.9%) patients during treatment with sevelamer carbonate powder, and 4 events in
3 (10.7%) patients during treatment with sevelamer hydrochloride tablets. AEs occurred more
frequently during sevelamer hydrochloride tablet treatment than during sevelamer carbonate
powder treatment for General Disorders and Administration Site Conditions (14.3% vs. 3.2%).

In general, AEs were reported in both treatment regimens. The majority of AEs occurred as
single events in single patients. The AE reported in more than one patient during sevelamer
carbonate powder treatment was nausea (2 events in 2 [6.5%)] patients). The events reported in
more than one patient during sevelamer hydrochloride tablet treatment were fatigue and
arteriovenous fistula operation, each reported as 2 events in 2 (7.1%) patients.
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AEs that occurred during the randomized treatment periods were also analyzed for the following
demographic subgroups: males and females, Blacks and other races, and < 65 years of age and >
65 years of age. Interpretation this data is limited because of the small number of patients in
some of the subgroups, but in general, the results showed that AEs occurring during the study
were not influenced by gender, race or age.

Treatment Related Adverse Events:

During the randomized treatment periods, a total of 4 events in 3 (9.7%) patients were
considered by the Investigator to be treatment related to sevelamer carbonate powder. All were
Gastrointestinal Disorders which included nausea (2 events in 2 [6.5%] patients), constipation (1
event in 1 [3.2%)] patient) and vomiting (1 event in 1 [3.2%] patient). All treatment related AEs
were of mild or moderate intensity. No treatment related AEs were reported during treatment
with sevelamer hydrochloride tablets during the randomized treatment periods.

7.1.3.2 Study GD3-199-301
The following table presents an overview the patients with treatment emergent adverse events,
treatment emergent severe adverse events and related treatment emergent adverse events in

Study GD3-199-301.

Table 27: Overview of Patients with Treatment Emergent Adverse Events (Safety Set)

Sevelamer Carbonate Sevelnmer Hxydrochloaride
Powder QD Tablets TIEX
(N=141) De=72) -
1 {207} n {2%)
Any Treatment Emergent AEs 124 {87.9) B {51.7)
Treamment Emergent Severe AEs 22 (15.6) 19 {28 .43
Related Treatment Emesrgent AEs 43 (303.5) 13 {18.1)

Treatment Emergent Adverse Events:

The percentage of patients with treatment emergent AEs was similar between treatment groups
with 723 AEs in 124 (87.9%) sevelamer carbonate powder QD patients and 430 AEs in 66
(91.7%) sevelamer hydrochloride tablet TID patients. The most frequently occurring AEs

(= 10% of randomized patients in either treatment group, are presented in the following table.
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Table 28: Summary of All Cause AEs in > 10% of Patients (Safety Set)

System Organ Class Sevelamer Carbonate Sevelnmer Hydrochloride
Powder QD Tablets TID
N = 141) <X =72)
Events Patients Events Patients

~ n () N n {%%)
Any Adverse Event F23 124 (87 9% 430 &6 {91.7)
Gastroineestinal Disorders 147 GG (26.8) 75 35 (48.6)
Cardiac Disorders 30 19 (13.5% 23 12 {16.7)
Aduasculoskeletal and Connective 73 47 (33.3) 34 21 (29.2)
Tissue Disorders
Injury. Poisoning, and Procedural o8 44 {31.2) 55 32 {E4.3)
Complications
Infections and Infestarions T7 43 (30.5) 36 28 (38.2)
General Disorders and 53 37 {26.2) 48 27 {37.5>
Administrative Sixe Conditions
Nervous System Disorders 41 29 (20.6) 27 18 {25.0)
Respiratory, Thoracic and 53 29 (20.6) 24 I8 (25.0)
Mediastinal Disorders
AMetaboiisim and Nutrition Disorders | 33 24 {17.0% 19 16 (22.3%
Wascular Disorders 28 22 (15.6) 31 28 {27.32
Skin and Subcutansous Tissue 24 21 {1+.9) 19 14 (19.4)
Disorders
Investigations 22 11 (7.3 16 12 (16.7)

In general, there was a similar incidence of AEs in the sevelamer carbonate powder QD and
sevelamer hydrochloride tablet TID treatment groups. In both treatment groups, the highest
frequency of treatment emergent AEs occurred in the Gastrointestinal Disorders with 147 AEs in
66 (46.8%) sevelamer carbonate powder QD patients and 75 AEs in 35 (48.6%) sevelamer
hydrochloride tablet TID patients.

The most frequently occurring treatment emergent AEs (>15% patiéents) were: nausea (37 events
in 30 [21.3%)] sevelamer carbonate powder QD patients and 11 events in 8 [11.1%] sevelamer
hydrochloride tablet TID patients), diarrhea (38 events in 25 [17.7%] sevelamer carbonate
powder QD patients and 21 events in 13 [18.1%] sevelamer hydrochloride tablet TID patients),
vomiting (29 events in 24 [17.0%] sevelamer carbonate powder QD patients and 7 events in 6
[8.3%] sevelamer hydrochloride tablet TID patients), and arteriovenous fistula thrombosis (12
events in 8 [5.7%] sevelamer carbonate powder QD patients and 19 events in 13 [18.1%)]
sevelamer hydrochloride tablet TID patients).

The following differences between treatment groups were noted. A higher number of patients on
sevelamer carbonate powder QD experienced muscle spasms and urinary tract infections
compared to patients on sevelamer hydrochloride tablets TID. Twenty eight events of muscle
spasms occurred in 20 [14.2%] sevelamer carbonate powder QD patients and 9 events occurred
in 4 [5.6%] sevelamer hydrochloride tablet TID patients. The events of muscle spasms in
general, constituted muscle cramps during dialysis. Eleven events of urinary tract infection
occurred in 10 [7.1%] sevelamer carbonate powder QD patients and 3 events occurred in 2
[2.8%] sevelamer hydrochloride tablet TID patients. Patients who experienced urinary tract
infections had a history of urinary tract infections or pre-existing conditions that pre-disposed
patients to develop a urinary tract infection.

A higher number of patients on sevelamer hydrochloride tablets TID experienced

arteriovenous fistula thrombosis compared to patients on sevelamer carbonate powder QD. A
total of 12 events occurred in 8 [5.7%] sevelamer carbonate powder QD patients and 19 events
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occurred in 13 [18.1%] sevelamer hydrochloride tablet TID patients. However, when all of the
similar medical concepts in the Injury, Poisoning and Procedural Complications are evaluated as
a whole, there was no difference between the treatment regimens with regard to arteriovenous
fistula problems.

Treatment-emergent AEs were also analyzed for the following subgroups: males, females,
African Americans, Non-African Americans, < 65 years of age, and > 65 years of age.
Differences in frequency between subgroups were noted for the following adverse events:
muscle spasms, oral administration complication, nausea, vomiting, stomach discomfort, and
constipation. In depth review of these adverse events revealed that patients who experienced
these adverse events had a medical history of the event or a pre-existing condition that pre-
disposed them to the event. Furthermore, the events were all mild or moderate in intensity, and
the majority of patients recovered without treatment, intervention or discontinuation of study
medication. Thus, the analysis of AEs by subgroup did not identify any new safety issues and
indicates that AEs reported during the study were not influenced by gender, race or age.

Treatment Related Adverse Events in Study GD3-199-301:

The percent of patients experiencing treatment related AEs was greater in the sevelamer
carbonate powder QD group. There were a total of 72 treatment related events in 43 (30.5%)
sevelamer carbonate powder QD patients and 26 treatment related events in 13 (18.1%)
sevelamer hydrochloride tablet TID patients. Two patients experienced treatment related AEs
that were severe in intensity. One patient who experienced severe diarrhea in the sevelamer
carbonate powder group and one patient who experienced severe hypocalcaemia in the sevelamer
hydrochloride tablet group were assessed as treatment related by the Investigator. A summary of
the treatment related AEs occurring in > 2% patients is in the following table.

Table 29: Treatment Emergent Adverse Events Occurring in >2% (Safety Set)

Sevelamer Sevelainer
Carbonate Hydrochloride
Powder QD Tablets TID
(N=1413 (N=72)
System Organ Class Events Patients Evenis Patients
Preferred Term ™ an {20) N n {9%)
Ay Treatment related Adverse Event 72 43 {306.5) 286 13 (18.1)
Gastromitestinal Disorders 58 32 (22.7) 18 8{11.1)
Diarrhoea 17 12 (8.5) s 4 {5.6)
Nausea 18 14 (2.9) < 2 (2.8
Womiting 8 8 (5.7} 1 1 (1.4)
Clonstipation 1 1 (0.7 Y 4 (5.6>
Stomach Discomfort s 3 (210 1 1 (1.4)
General Disorders and Adminisiratron Site
Comditions G S (4.3} [¢) (0
Oral Adminiztration Compiication 5 S (4.3} e} O
Investigations 2 = (1.4 3 2 (2.8»
Carbon Dioxide Decreased 1 1 (0.7} 3 2 {2.8%
Mfetabolism and Nuirition Disorders 3 5 {3.5) % 3 (4.2
Hypocalcaemin 1 I {O. 7Y 3 2 {2.8%

Treatment related AEs were most frequently seen with Gastrointestinal Disorders. The most
frequently occurring (> 4% patients) treatment related AEs were diarrhea (17 events in 12 [8.5%]
sevelamer carbonate powder QD patients and 5 events in 4 [5.6%] sevelamer hydrochloride
tablet TID patients), nausea (18 events in 14 [9.9%] sevelamer carbonate powder QD patients
and 4 events in 2 [2.8%] sevelamer hydrochloride tablet TID patients), vomiting (8 events in 8
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[5.7%] sevelamer carbonate powder QD patients and 1 event in 1 [1.4%] sevelamer
hydrochloride tablet TID patient), and constipation (1 event in 1 [0.7%] sevelamer carbonate
powder QD patient and 4 events in 4 [5.6%] sevelamer hydrochloride tablet TID patients). The
most frequently occurring (>4% patients) treatment related to the SOC General Disorders and
Administrative Site Conditions was: oral administration complication (6 events in 6 [4.3%]
sevelamer carbonate powder QD patients and no events in the sevelamer hydrochloride tablet
TID patients).

Treatment emergent AEs possibly or probably related to the study drug were also analyzed for
the following subgroups: males, females, African Americans, Non-African Americans, < 65
years of age, and > 65 years of age. Differences in frequency between subgroups were noted for
the following treatment related adverse events: oral administration complication, nausea,
vomiting, and constipation. In-depth review of these AEs revealed that patients who experienced
these adverse events had a medical history of the event or a pre-existing condition that pre-
disposed them to the event. The events were all mild or moderate in intensity, and the majority of
patients recovered without sequlae. The analysis of treatment related AEs by subgroup did not
identify any new safety issues and indicate that AEs reported during this study were not
influenced by gender, race or age.

7.1.4 Other Search Strategies

NA

7.1.5 Common Adverse Events

NA

7.1.6 Less Common Adverse Events

NA

7.1.7 Laboratory Findings

There were no clinically significant changes in safety laboratory measures during sevelamer
carbonate treatment in SVCARB00205. However, statistically significant increases in serum
bicarbonate and decreases in serum chloride levels were observed during treatment with
sevelamer carbonate in this Study.

In Study GD3-199-301, individual patient changes that were assessed as clinically significant by
the Investigator were captured as AEs and as SOC Investigations. The percent of patients
experiencing AEs in the SOC Investigations was greater in the sevelamer hydrochloride tablet
TID group. A total of 11 (7.8%) sevelamer carbonate powder QD patients and 12 (16.7%)
sevelamer hydrochloride tablet TID patients experienced an AE coded to the SOC Investigations.
Treatment emergent AEs in the SOC Investigations that were assessed as treatment-related by
the Investigators included: blood parathyroid hormone increased (sevelamer carbonate powder

47



Clinical and Statistical Review

Gail Moreschi, MD, MPH, and Ququan Liu, MD, MS
NDA 22-318

Sevelamer carbonate powder; Renvela

QD: 1 patient and sevelamer hydrochloride tablet TID: 0 patients) and carbon dioxide decreased
(sevelamer carbonate powder QD: 1 patient; sevelamer hydrochloride tablet TID: 2 patients).

7.1.8 Vital Signs

In both Studies SVCARB00205 and GD3-199-301, there were no clinical or statistical changes
in vital signs during the clinical trials.

7.1.10 Immunogenicity

NA

7.1.11 Human Carcinogenicity

NA

7.1.12 Special Safety Studies

-Clinical studies of sevelamer carbonate did not include sufficient numbers of subjects aged 65
and over to determine whether they respond differently from younger subjects.

7.1.13 Withdrawal Phenomena and/or Abuse Potential

There have been no reports of patient abuse or dependence on sevelamer carbonate tablets or
powder. Sevelamer carbonate is not absorbed and not metabolized. There is no reasonable
mechanism by which sevelamer carbonate use is likely to be associated with addictive properties
and therefore the potential for drug abuse is exceedingly low.

7.1.14 Human Reproduction and Pregnancy Data

The safety of sevelamer carbonate (powder or tablets) has not been established in pregnant or
lactating women. Requirements for vitamins and other nutrients are increased in pregnancy. The
effect of sevelamer on the absorption of vitamins and other nutrients has not been studied in
pregnant women.

7.1.15 Assessment of Effect on Growth

NA

7.1.16 Overdose Experience
Sevelamer hydrochloride, which contains the same active moiety as sevelamer carbonate, has

been given to normal healthy volunteers in doses of up to 14 grams per day for eight days with
no adverse effects. In CKD patients, the maximum average actual daily dose of sevelamer
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- carbonate studied was 14 grams/day (both TID and QD). There are no reports of over dosage
with sevelamer carbonate (powder or tablets) or sevelamer hydrochloride in patients. Since
sevelamer carbonate is not absorbed, the risk of systemic toxicity is low.

7.1.17 Postmarketing Experience

Renagel® (sevelamer hydrochloride), was approved in the United States on October 30, 1998 for
capsules (NDA 20-926) and July 12, 2000 for tablets (NDA 21-179). The estimated US patient b(@’
exposure to Renagel is greater thar —— - patient-years. Renagel is currently approved for ’
marketing in over 55 countries. Post marketing safety surveillance of sevelamer hydrochloride

has been ongoing since initial approval of sevelamer hydrochloride in 1998. Renvela® Tablets
(sevelamer carbonate), contain the same active moiety as sevelamer hydrochloride and were

approved for marketing on October 19, 2007. Marketing began in March, 2008.

The most frequent post-marketing adverse event for sevelamer hydrochloride is
hyperphosphatemia. Successful control of serum phosphorus in this patient population is
multifactorial, including reduction in dietary intake of phosphate, inhibition of intestinal
phosphate absorption with phosphate binders, and removal of phosphate with dialysis. An
ongoing evaluation of all reported cases of hyperphosphatemia received spontaneously for
sevelamer hydrochloride, including the patient's prior phosphate binder and phosphorus levels,
the patient's sevelamer hydrochloride dosage regimen and phosphorus levels, and patient
compliance with diet and medication, has not revealed any new product or safety related issues.

Other commonly reported spontaneous adverse events for patients on sevelamer hydrochloride
included nausea, diarrhea, vomiting, constipation, flatulence, dyspepsia, headache, dyspnea and
hypertension. These events were observed in clinical trials with sevelamer hydrochloride, are
described in the product labeling and are considered expected (labeled) adverse events. Events of
nausea, vomiting, flatulence, and dyspepsia were seen in patients during sevelamer carbonate
treatment and are also listed in the product labeling.

Pruritus, abdominal pain and rash are other adverse events that were seen during clinical trials
with sevelamer hydrochloride and were frequently reported during post-marketing experience
with sevelamer hydrochloride. These three terms are described as postmarketing experience in
the current Renagel and Renvela labels.

Reports of intestinal obstruction, intestinal perforation and ileus for patients on sevelamer
hydrochloride have been rare. An in depth review of these gastrointestinal event reports received
for patients on sevelamer hydrochloride revealed there was no dose relationship, and that age and
treatment duration varied. Patient medical histories were complicated and may have contributed
to the events. Due to the nature of post-marketing reporting, details regarding sevelamer
hydrochloride therapy, clinical diagnosis and medical history were limited, which complicated
the review of these reports. A comprehensive review of post-marketing reports of ileus, intestinal
obstruction and intestinal perforation revealed that complex co-morbidities and concomitant
medications often contributed to the event. The current Renagel and Renvela labels describe the
risk of intestinal obstruction, intestinal perforation, and ileus during sevelamer therapy.
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Deaths and serious adverse events reported for patients on sevelamer hydrochloride were
rare, were reported across system organ classes, and were consistent with patients’ underlying
renal disease.

7.2 Adequacy of Patient Exposure and Safety Assessments

With the post-marketing experience and prior clinical trials for both sevelamer hydrochloride and
sevelamer carbonate, there is adequate patient exposure and safety assessments.

7.3 Summary of Selected Drug-Related Adverse Events, Important Limitations of
Data, and Conclusions

Overall, common adverse events experienced were not unexpected and were consistent with
patients’ underlying renal disease and CKD status. The adverse events experienced during
sevelamer carbonate powder treatment and sevelamer carbonate tablet treatment were similar in
nature. In summary, the safety profile of sevelamer carbonate powder is similar to the established
safety profile of sevelamer carbonate tablets and sevelamer hydrochloride. This has been shown
in the sevelamer carbonate and sevelamer hydrochloride tablet studies and the sevelamer
hydrochloride post-marketing safety profile.

7.4 General Methodology

NA

8 ADDITIONAL CLINICAL ISSUES

8.1 Dosing Regimen and Administration

Renagel and Renvela are given three times a day as stated in their labels. In this NDA, Study
SVCARB00205 was for sevelamer carbonate powder to be utilized also three times a day.

S AR _ - ~ b(a)
- - Cherefore, we recommend that

should the powder be approved, it should be dosed three times a day.

8.2 Drug-Drug Interactions

Six drugs were evaluated with sevelamer hydrochloride: digoxin, warfarin, enalapril, metoprolol,
ciprofloxacin, and iron. In these studies, sevelamer hydrochloride was found to have no effect on
the bioavailability of digoxin, warfarin, metoprolol, enalapril or iron. However, the
bioavailability of ciprofloxacin was decreased by approximately 50% when co-administered with
sevelamer hydrochloride.
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In addition, during post-marketing experience, very rare cases of increased TSH levels have been
reported in patients coadministered sevelamer hydrochloride and levothyroxine. The current
sevelamer hydrochloride and sevelamer carbonate tablet labels recommend that when
administering an oral medication where a reduction in the bioavailability of that medication
would have a clinically significant effect on its safety or efficacy, the medication should be
administered at least one hour before or three hours after sevelamer (carbonate or hydrochloride),
or the physician should consider monitoring blood levels of the drug. The current labels also
recommend closer monitoring of TSH levels in patients receiving both levothyroxine and
sevelamer carbonate.

8.3 Special Populations

Clinical studies of sevelamer carbonate did not include sufficient numbers of subjects aged 65
and over to determine whether they respond differently from younger subjects.

8.4 Pediatrics

™~ M

b(&)

L . ~ g
As there are currently no phosphate binders that are indicated for pediatric dialysis patients, an
active control would not be useful for comparison of safety and efficacy. In general, children
below age 2 tend to be on phosphate supplements and it is rare that these children need a binder.
In addition, children 0-1 year of age is a very small population which would be difficult to recru1t
and maintain in a clinical study.

The Sponsor proposes to study patients —18 years of age. Sevelamer carbonate powder when h(4)

mixed with water provides a liquid formulation (suspension) that should facilitate administration
of this powder to children.

8.5 Advisory Committee Meeting

NA
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8.6 Literature Review

NA

8.7 Postmarketing Risk Management Plan

NA

8.8 Other Relevant Materials

NA

9 OVERALL ASSESSMENT

9.1 Conclusions

In 1998 Renagel (sevelamer hydrochloride) was approved in the United States for the control of
hyperphosphatemia in adult patients on hemodialysis. In 2007 a new formula of sevelamer where

the counterion was changed from chloride to carbonate was approved (NDA 22-127). In this

NDA the Sponsor has submitted a change in the tablet form of sevelamer carbonate to a powder

form for patients unable to swallow - —" 7 ['he Sponsor has b(4)
submitted two clinical studies comparing the powder formula to sevelamer hydrochloride tablets.

The study comparing the powder formula three times a day is small but somewhat efficacious.
Utilizing the powder once a day in a larger study did not prove to be efficacious. In the label the b(@}
Sponsor has recommended only the three times a day dosing. The safety profile of the powder

formula appears to be similar the previous sevelamer studies, causing primarily gastrointestinal

side effects. Certainly there is a need for a powder formula for some patients . -——————
.. therefore these reviewers recommend that the new powder be approved for three

times a day dosing.

9.2 Recommendation on Regulatory Action

Approval

9.3 Recommendation on Postmarketing Actions

None

9.4 Labeling Review

The label is essentially acceptable as the Sponsor has included only three times a day dosing.
The label will be reviewed in future with the review team.
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9.5 Comments to Applicant

None
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10 APPENDICES

10.1 Review of Individual Study Reports

NA

10.2 Line-by-Line Labeling Review

NA

54



Clinical and Statistical Review

Gail Moreschi, MD, MPH, and Ququan Liu, MD, MS
NDA 22-318

Sevelamer carbonate powder; Renvela

REFERENCES

55



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Gail Moreschi
12/1/2008 12:16:03 PM
MEDICAL OFFICER



