CENTER FOR DRUG EVALUATION AND RESEARCH
APPROVAL PACKAGE FOR:

APPLICATION NUMBER
21-321

Medical Review(s)



6/8/01

TO: NDA 21-321, 7.5% Icodextrin Peritoneal Dialysis Solution
From: Stephen Fredd, M.D., HFD-110

Subject: Medical Review

TABLE OF CONTENTS
Executive Summary
I. Introduction and Background
I1. Clinically Relevant Information re Chemistry
And Non-Clinical Pharmacology and Toxicology
IT1I. Human PK and PD
IV. Description of Clinical Data
V. Clinical Review
1. RD-97-CA-130
2. RD-97-CA-131
. MIDAS
. MIDAS-2
. PRO-RENAL
DIANA
DELIA
. RD-99-CA-060 and MIDAS Substudy
. IDEAL
VI. Integrated Review of Efficacy
VII. Integrated Review of Safety
VII1. Dosing, Regimen, and Administration
IX. Use in Special Populations
X. Conclusions and Recommendations
XI1. Labeling

\OOO.\I_O\'JIJ-U

p-3
p.3-5
p-6

p.7-16
p.17-33
p.34-37
p-38-39
p.40-47
p-48-51
p.52
p.52
p.53-54
p.55
p.55-68
p.69
p.69
p.69
p.70-85



EXECUTIVE SUMMARY

Chronic ambulatory peritoneal dialysis (CAPD) and automated peritoneal dialysis (APD) are currently
performed using Dextrose in various concentrations as the osmotic agent to remove excess fluid and waste
products from the system of End Stage Renal Disease (ESRD) patients. Because the osmotic gradient
across the peritoneum decreases with Dextrose over the course of a long-dwell dialysis, Baxter has
developed a different drug, Icodextrin, designed to maintain the gradient over the long-dwell period of
peritoneal dialysis, and therefore increase the efficiency of dialysis.

Icodextrin is a high molecular weight glucose polymer derived from maltodextrin, and is administered with
electrolytes. The dialysis solution contains 7.5 g per 100 ml, and 2.0 or 2.5 L are used for the long-dwell
period of dialysis. Approximataly 30-40% of Icodextrin is absorbed from a single exchange depending on
dwell time (between 8-16 hours), and is systemically hydolyzed to smaller oligosaccharides.

The clinical program compared the dialysis efficacy and safety to Dextrose for the long-dwell period in
both CAPD and APD. No placebo controlled efficacy studies were performed.

Clinical studies 130, MIDAS and Pro-Renal demonstrated superiority of Icodextrin versus 1.5% or 2.5%
Dextrose for net ultrafiltration and creatinine and urea clearance in long-dwell CAPD or APD. Superiority
of Icodextrin versus 4.5% Dextrose was not demonstrated. Data to demonstrate that the increased
ultrafiltration and creatinine and urea clearances benefited the patients clinically were not convincing, but it
was clear that Icodextrin was an effective dialysis drug.

A serious safety concern was raised by study 13k, a 52 week safety study with mortality as the primary
endpoint, in which the mortality data were adverse for Icodextrin compared to Dextrose. In the 13 month
post-enrollment follow-up results, there were 20 Icodextrin deaths(n=175,11.4%) and 9 Dextrose deaths
(n=112, 8%). Review of each case and exploratory subgroup analyses did not provide an explanation for
the numerically adverse result. A pooling of all known deaths from all controlled trials did not replicate the
adverse finding in study 131. Nevertheless, that result remains a concern.

Other adverse findings associated with Icodextrin were rash, decreased serum sodium and chioride,
elevated alkaline phosphatase and AST (SGOT). A decline in serum amylase due to assay interference, and
a slight decline in serum cholesterol was noted. No difference in effect on serum glucose, insulin
requirements or HgA1C was found between treatments. '

Considering the safety and efficacy data, a recommendation for approval for those patients inadequately
responding to CAPD or APD with Dextrose for the long-dwell period is made. A post-marketing, long
term, active-controlled, randomized mortality study should be considered.
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CLINICAL REVIEW

L INTRODUCTION and BACKGROUND

On 12720/2000, Baxter Healthcare Corporation submitted an NDA for Extraneal (7.5% Icodextrin with
electrolytes) peritoneal dialysis solution for the treatment of chronic renal failure. The drug is a designated
orphan drug. The total submission consists of 155 volumes, SAS data sets for the Phase I clinical trials,
and pdf files for the case report forms. Certifications re financial interests and arrangements with clinical
investigators, and patent information covering the formulation, composition and/or method of use are
includead.

The medical portion of the submission includes volumes 1.1, 1.23-1.76 and 1.39A, and amendments dated
3/20 2001, 4/5/2001, 4/16/01, 4/18/01 and 5/3/01. On October 19,2000 a closed meeting of the
CardioRenal Advisory Committee was held to discuss development of peritoneal dialysis solutions, at
which meeting some of the data contained in this application was discussed. As a result of that discussion
some additional data was gathered, analyzed and included in the application i.e. follow~up status of patients
who participated in study RD 97-CA-131, a one year randomized safety study.

The crug is a new molecular entity, and has been approved in 17 European countries including the UK as
well 25 in Canada. It is a designated orphan drug.

. CLINICALLY RELEVANT INFORMATION RE: CHEMISTRY and NON-CLINICAL
PHARMACOLOGY and TOXICOLOGY

1. Chemistry
Icodextrin is a soluble glucose polymer derived from maltodextrin that in turn was derived by partial

hydolysis of starch. It has an average molecular weight of 12000-20000 Daltons, and its molecular
structure is represented as follows:
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It is formulated as a 7.5% aqueous solution with electrolytes, and is manufactured by ML laboratories, PLC
of Liverpool, England. The proposed fill volumes for various containers is 1.5L, 2.0L, and 2.5L. For the
US. the composition of the electrolyte solution would be the same as for the currently available Dianeal
PD-2 . The formulation proposed for marketing is:

COMPONENT (ole) ON/
Leodextrin 158
Sodi:aa Chloride, USP 535* mg
Sodinm Lactate 448 mg
Calciumn Chloride Dehydrate, USP 257 mg
Magaesium Chloride Hexahydrate, USP 5.08 mg
_ Hydrochloric acid for pH adjustment
. Sodium Hydroxide for pH adjustment
Wat=r for Injection, USP qs
Approximate mEq per liter:
Lactace 40
‘Sodiza 132
. Cakimm 35
Magnesium 05
Chlaride 96

* Approximately 0.6 mEq/L of 1.0 N sodium hydroxide is mquired‘to adjust the pH of
the &g product which is equal to approximately 3.5 g of sodium chloride,

For further information, see chemistry review.

AP 2

%W,



2. Non-Clinical Pharmacology and Toxicology
See Pharmacology review. Most studies were carried out using the ip route for 28 days, and blood levels
were not detected in rats and low in dogs. A chart comparing those levels to man was provided as follows:

Species Dose Details Sample Mean Plasma Levels
time (o) (mg/mi)
G2 | G3-610 | G&10
Rat 4.0%&6.0 Day 1:24h (4)
gkg IP Day 1:24h (4) None detected
twice daily for
28 days :
Dog 6.0g/kg IP Pre-dose (8) 0.02 0.02 0.10
twice daily Day 1:5h (8) o1 0.52 0.17
for 28 days Day 1:24h (8) 0.02 0.22 0.13
(12g/kg/day) Day 21:5h(8) 0.05 033 0.18
Day 21:24h (8) 0.02 0.24 0.16
Day 28:5h (8) 0.03 028 0.14
Day 1:24h (8)) 0.02 0.26 0.16
Man 150 g once Pre-dose (91) 0.04 0.02 0.29
(Davies,1994) daily IP 1 ronth (80) 120 1.84 1.83
for 6 months 3 months (72) 1.00 1.67 1.73
(2.14 g/kp/day) | 6 months (53) 1.06 1.76 1.84

No carcinogenicity tests were performed. Ames test, CHO test and mouse micronucleus test were
performed and no genotoxicity was observed. A reproductive study by ML Laboratories was not included
in the NDA. The sponsor notes that maltodextrin is classied as GRAS as a food ingredient.

In metabolic animal studies it was shown that the route of elimination was renal, and icodextrin was
hydrolyzed, probably by alpha amylase, to oligosaccharides including maltose and maltotriose.

I1l. HUMAN PHARMACOKINETICS AND PHARMACODYNAMICS

One single-dose and several multiple-dose studies evaluated the PK of Icodextrin. See the Pharmacology
review for details of those studies.

Since Icodextrin is directly instilled into the abdominal cavity, bioavailability is assured. In the abdominal
cavity the drug works as a colloid osmotic agent to effect ultrafiltration in peritoneal dialysis. The osmotic
pressure created by Icodextrin is thought to be relatively constant with little loss of osmotic gradient during
long-dwells. )

As noted in the preclinical section, Icodextrin is hydrolyzed by alpha amylase and smaller oligosaccharides
such as maltose, maltotriose and maltotetraose have been quantified in the plasma. Maltase further
metabolizes the oligosaccharides to glucose.

During daily Icodextrin administration in single, long-dwell exchanges, plasma levels of 4-6.5 g/L of
Icodextrin were found within one week and remained constant. Steady-state plasma levels of maltose
ranged from 0.81 to 1.35 g/L. Steady state plasma levels of maltotriose were similar to maltose levels, and
only small increases in plasma levels of larger metabolites were found. From a single dose of 150 g of
Icodextrin, approximately 30-40% was absorbed. depending on dwell time. After discontinuation the
plasma levels of Icodextrin and metabolites return to baseline in one to two weeks. Absorption from the

peritoneal cavity into the blood follows zero order kinetics, and the drug is renally excreted, depending on
residual renal function.
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IV. DESCRIPTION of CLINICAL DATA

Clinical Trials

a)The sponsor identified 4 pivotal clinical trials which are outlined in the following chart.

Study Description N Duration Endpoint(s)
RD-57-CA-130 Prospective, DB, Total=175 4 weeks Net UF
Vol.1.31-1.37 Randomized 1co=90

comparison of Dex=85

Icodextrin and CAPD patients

2.5% Dextrose
ML/1B/001 Open, Randomized | Total=209 6 months Net UF
MIDAS comparison of Ico=106
Vol. 1.57-1.63 Icodextrin and Dex=103

1.5%,2.5%,4.5% | CAPD patients

Dextrose
Pro-Renal-Reg- Open, Randomized | Total=39 16 weeks UF, Creatinine and
035 comparison of Ico=20 Urea clearances
Vol. 1.54-1.56 Icodextrin and Dex=19

2.5% Dextrose APD patients
RD-97-CA-131 Prospective, Total=287 52 weeks Safety,
Vol. 1.38-1.53 Randomized, DB Ico=175 Quality of Life

Comparison of Dex=112 -

Icodextrin and “CAPD and APD

2.5% Dextrose patients

- b) Supportive controlled clinical studies provided were:
ML/1B/004 (MIDAS-2): an open label long-term extension of MIDAS.
ML/1B/020 (DELIA): an open two-way crossover study comparing Icodextrin to a dry day.

ML/1B/011 (DIANA): an open, randomized comparison of Icodextrin to Dextrose in 38 APD patients for 2
years. 13 patients completed the 2 years.

RID-99-CA-060: an open single dose PK study of Icodextrin in a single exchange.

ML/1B/014: an open uncontrolled study of serum concentrations of drug and metabolites at steady state,
after treatment cessation and after restarting.

ML/1B/002: an open randomized cross-over study of adding insulin to CAPD solutions in diabetics
comparing Icodextrin and 1.5% glucose.
¢) Cancelled studies due to slow enrollment were:

ML/1B/009 (IDEAL): an open, uncontrolied study that was to include 100 patients, but enrolled only 16
over more than a year.

PRO-RENAL-REF-037A: an open, uncontrolled study that was to include 80 patients but cancelled after

27 patients were enrolled. According to the sponsor analyses of the study are ongoing, and data were not
included in th€ submission.

This review will considgr the 4 pivotal studies in detail, and the others briefly.



V. CLINICAL REVIEW
Each of the clinical studies provided by the sponsor is summarized in the following clinical review.

1. RD-97-CA-130: This randomized, double-blind study of 7.5% Icodextrin peritoneal dialysis solution
compared to 2.5% Dextrose peritoneal dialysis solution was initiated on April 1, 1998 and completed on
December 29, 1998, and conducted in the US and Canada. Dianeal PD-2 was used in the US, and Dianeal
PD—! was used in Canada each with 2.5% Dextrose (2.27% glucose). The composition of the Icodextrin

solution was:

COMPONENT Composition/100 mL
Icodextrin 758
Sodivm Chloride, USP 535mg*
Sodium Lactate 448 mg
Calcium Chloride Dihydrate, USP 25.7mg
Magpesium Chloride Hexahycrae, USP 5.08 mg
Hydrochloric acid for pH adjustment
Sodium Hydroxide for pH adjustment
Water for Injsction, USP qs
COMPONENT Approx. mEq/L
Lactate R 40
Sodium 132
Calcium . 35
Magnesium . 05
Chloride 96
Appmma:lyO.GmEdLofl .0 N sodium hydroxide urequuedwudmhyﬂof
the drug prextuct, which is equal to approxi

k 3ngof di

Thart of the PD-2 and PD-4 solutions were:

COMPONENT T PD-2 | PD4
Compaosition per 100 mL
Sodium chloride, USP 538 mg 538 mg
Sodium lactate 448 mg 448 mg -
Calcium chloride dibydrate, USP 25.7mg 183 mg
Magnesium chloride hexahydrate, USP 5.08 mg 5.08 mg
Dextrose hydrous, USP 258 258
Water for injection, USP qs qs
Approximate mEq per liter
Lactate 40 40
Sodium 132 132 -
Calcium ) 3.5 25
Magnesium 0.5 0.5
Chloride 9% 95

The solutions were provnded in Ultrabag, Twinbag or single bag configurations and the fill volume for each
long-dwell dialysis was 2.0 or 2.5 liters.

The study was designed as a non-inferiority trial which in the August 13, 1998 protocol amendment was
defined as established if the difference between groups was within 30% of the mean ultrafiltration (UF) in
the long-dwell exchange for the control group. In the original December 5, 1997 protocol the non-
inferiority definition used a 95% one-sided confidence interval with a lower bound greater than 150 ml.
Secondary variables were peritoneal urea nitrogen exchange and peritoneal creatinine clearance.

175 patients were randomized: 90 to Icodextrin and 85 to control. Patients 18 years of age or older who had
been on CAPD for at least 90 days, and who were treated by a long-dwell night exchange time of 1244
hours with a fill volume of at least 2.0L but not more than 2.5L of 2.5% Dextrose were eligible. The
randomization for each assignment was stratified for either 2.0 or 2.5L fill volumes.

Eligible patients also needed to be requiring a minimum of 4 peritoneal dialysis exchanges per 24 hour
period. one of which was a night exchange. Allergy to starch-based polymers, liver disease, and women

who were pregnant, lactating or not using acceptable birth control methods were among the exclusion
critena.



Patients continued the-same formulation of Dextrose during the other dialysis periods. If a patient was
taking Dianeal PD-4, which contains less calcium chloride than PD-2, for the other exchanges, he or she
would, if randomized to Icodextrin, get the PD-2 composition of electrolytes for the long-dwell.

Net ultrafiltration was determined by subtracting the inflow amount from the total weight of the long-dwell
collzction.

The sponsor provided a flowchart of procedures as follows:

SCREENING | BASELINE | TREATMENT PERIOD |
PERIOD (DIANEAL® OR
. ICODEXTRIN) $ WEEKS
VISIT NUMBER |-l [ 1 2
WEEK - 2w [ Iw 3w
1atervals Te2d 1d 2wadd 2w 3d
Informed Consent X
Selection Criteria X
Serum hCG* X
Medical History X X
Physical Exam X X
Vil Signs X X X
Qol. Evaluation X
Lab Analyses® X X! X
Chest X-Ray X
Concomitant Meds X X X
Adverse Events x? X X X .
Review Compliance X X X
Randomization X
PET X
Total Cholesterol X X
24 hr. Urine X
fco & met - plasma® X X
ico - dialysate X X
12 & 4 hr Dialysate X X X
HbA,’ X X
Women of child-bearing potential.

To Inclhude biockemistry, hematotogy with differentis! and platelets, osmolality.

These were considered pre-existing conditions.

Diabetic patients only.

Serum BUN and Creatinine only.

The Icodextria and metabolites blood sample were drawn 2t the end of the loag dwefl, Just prior 10
draining. .

e e o of



Screen | Baseli Treatment

gl
oleo
N,

Time Period :I\v 2w | 4w

tucose
Potagshum . - ~ -
[Chiorde

HCO,
BUN
et

[Phesphorus
iCalcium
[Total Bilirubin

GOT (AST)
SGPT (ALTD)
(A kaline

[Phosphatase
Osmolality
(A fbumin
|Amylase
Hematology
Total
iCholesterol
Serum hCG' X
Hb A2

PET
Icodextrin &
met. Analyses®

selese|>¢|oe] el el se|>elvelae] se]oe| x| x| >¢pe
¢ ] x¢| ] <! xxxxxxxxxxxxk

>
.

bt

DIALYSATE

{1244 he, T, Drain Vol
1244 hr. urea nitrogen
1244 hr. i
[Total Icodextrin
PET

® X
R X

5¢ Joe 13 I be

——

URINE

;J_hLS.QIME'RRFI . X ] ]
Women of child-bearing potential

? - Diabetic patients oaly .

’ The leodexurin and metabolites blood sample were drawn at the end of the long dwell, just prior 10

Tk term PET in this context means peritoneal equilibrium test, and the baseline QoL test was added in the
August 1998 amendment after the study had begun for comparison with a follow-up QoL test to be
administered to some patients participating in the long term 52 week safety study RD-97-CA-131.



The sponsor provided'some baseline characteristics of the 175 randomized patients:

Control Growp | _icodextrin Growp All Paiicats
N Percent N Percent N Percent p-Yaloe
Gender  ~ ° ™ "z
MALE 16 Y3 ) 373 [ 343
FEMALE 35 A 3 1.2 113 5]
TOTALS [ 1008] 99, 100.8 175 100.0
Racs 0584 >
CAUCASIAN 5 53] _ @ 33 ] 343
HISPANIC s ) 67 11 [x
ASIAN 3 38 1 32 3 19
BLACK 2 313 E) 33 57 3.6
OTHER 3 33 D a4 7 9
TOTALS [ 100.6] 9 100.0 175 100.0
Renal 0908
DIABETIC NEPHROPATHY ] 347 Y] 363 [ 57
HYPERTESSIVE NEPHROPATHY 9 Y A 167 a3 T3
GLOMERLLONEFPRRITIS I 153 4 5.6 3 7
POLYCYSTIC JUDNRY DISEASE 3 38 3 13 3 28
INTERSTITIAL NEPHRITIS 1 13 3 33 0 73
GBSTRUCTIVE NEPHROPATHY 1 12 1 11 1 %)
AUTOIMMUNE DISEASE 3 33 1 [ 3 13
OTHER i X 1 133 o 0
TOTALS [ 100.0 9 100.0 178 100.0

€ Analysis of Verlance used lo test Tor ireztoment diiTerences.
* Pearson Chi-Square test uscd to iest for Lreatment differences.
** Fisher Exact test used to test for treaiment differences beesnse > 20% of the cells had expecicd cosats < 3.

The groups were also well balanced at baseline for long-dwell glucose concentration and fill volume being
used, as well as serum calcium.

Slightly more past episodes of peritonitis were reported for tiie Icodextrin group (1.2% versus
5.6%.,p=0.076). and more months had elapsed from the last exit site infection
for the Icodextrin group (mean 14.7 versus 9.1, p=0.062).

59 patients were diabetic (31 Icodextrin patients or 34.4% of the full cohort, and 280f the Dextrose patients
or 32.9%), mostly type II.

Patient disposition was provided by the sponsor as follows:

Total Patienrs Enrolled

N =173
| l
N =185 N - %0
Diaveal* D2 or PD-4 7.3% lcodexsrin
2.5% dextrose solation

N = 52 N3} N =31 N=9
Cempleted Withdrawa ] { Completed W ithdrawa
JAdverse Event (7)
I Adverse Eveni (3) ‘—— [Transplastation (1)

Pretscel Vielation (1)

; N = 163
— Patients Completing Siudy
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Details of the reasons for withdrawal were provided:

Testment | COONT [~ RgoSeAtace s [Loat Stndy VB [LasiStedy Dy | Reason for Withdrawal Deseription
Growp . Completed Completed
Controt 3] IR Bascline L) A HOSPITALIZAT) ™
T ) 13Ny ST Week T 3 {ADVEKSEEXFERIERCE |
o CTUTIC. | Baseline 1 ASVERSEEXFERIENCE | NAUSEA, VOMTTING, ANGREXTA. -
GENERALIZED WEAKNESS, JOINT
PAIN, AND SWELLING.
icodextrin 1 T TR Baseloe 12 . FOR 3%
. DAYS.
T TR Week T B [ADVIRSEIXPERIERCE. |3
IIYPERKINES!A, PULMONARY
EDEMA & BOWEL OBSTRUCTION
—W| TR [T Baschae 1) TRARSPLARTATION
T H[ &Iy |7 Week T W [ABVERSTEXPERTERCE | A ATFA
ciB
B8 e[S Basehine [E] ADVIICEEXFERIERCE | KASH
W DI 3R Tareilne 14 ADVERSE EXFERIENCE | RPIG
. BROWNRED SKIN SPOTS < 2.9 CM
IN STZE X3 SPOTS. NO C/0 ITCHING
i LU Basehat L ADVERSEECPERIENCE  [Wvey
%W [T Week 1 —F|ADVERSEEXPERIERCE — [BLOCREDCATHETIR |
R [YFRC | hawhee T ADVENSEEXPERTERCE | RASH
* Agt lu years / M=Plale, F: e / CvC jan, 4=)tap A=Asisn, B=Black, O~Other

Results were provided for the evaluable population with additional analyses to demonstrate that the ITT
results did not materially differ. Compliance was estimated by the number of days the bag was used and
was over 80% in both groups. Changes in daytime dialysis prescriptions were similar for the groups. Time
of the long-dwell averaged 10.44 hours for control and 10.63.hours for Icodextrin at week 4. Fill volume at

that time was 2.2L for each treatment, and drain volumes were 2.6 L and 2.8 L for control and Icodextrin
respectively.
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EFFICACY

Primary Endpoint-Net UF

At baseline, 2 and 4 week data on dwell start and stop times, volume infused and volume drained were
collected on each patient’s case report form. For weeks 2 and 4, data from 166 and 163 patients
respectively were analyzed by the sponsor to provide the following net UF results:

Treatmest (Baseline)

Group " Week 0 W«kl- Week 4

Control No. of Patients 15 82 22
Mean 328.71% 339.793 379.988
Standard Erros 40.997 69.504 37469
Maximum —y
Mean Change from Baseli 58.11 44.34
Min Change from Baseline -1049.0 -m
Max Change from Baseline 5226.0 995.0
Mean Pct Change from . 12123 56.64
Baseline ¢
p-Value for Change from 0.429 0.179
Baseline

Icodextrin No. of Patients 90 4 81
Mean 261922 578.060 605.827
Standard Exror 37314] 35234 31305
-
Maximum ]
Mean Change from Baseli 30036 328.17
Min Change from Baseline M -320.0 -668.0
Max Change from Baseline 1568.0} 1633.0
Mean Pct Change from * 35628 392.78
Racaling ®
p-Value for Change from <0.00% <0.001
Baseline - )

OVERALL ** Icodextrin Adjusted Mean Change 294.60|

(From " Control Adjusted Mean Change 70.08} p-Value ***

Rep d Difference {Icodextrin-Control) for Change 224.52 <0.001

Measures) s Sud Ervor of Difference 50.68|

Lower 90% Confidence Bound for Difference 140.68
Upper 90% Coafidence Bound for Difference 30835
* Means of individual p h from Baseli
** The adjusted mean changes from the repeated lysis of covariance, with Baseline value as

the covariste, for each trestment group.

A 90% confidence interval was constructed sround the difference betweea lcodextrin and Control.
*** This p-value is from the two-sided test for treatment diffesences using the repeated measures analysis
of covariance,

Mean dwell time was 10.36 hours and mean volume was 2222.55 ml for all patients with a slightly longer
dwell time recorded for the Icodextrin patients but no difference in fill volumes between groups.

One patient with an extreme value at week 2 was excluded in an alternative analysis with no change in
results. Negative UF values occurred in 13.4% of the control patients versus 0% in the Icodextrin treated
patients at 4 weeks (p<0.001).

Nondiabetics had-slightly less net UF at 2 weeks versus diabetics, but similar results at 4 weeks. Icodextrin
was significantly more effective than control at 2 and 4 weeks in both diabetics and nondiabetics with a
somewhat larger net UF benefit for diabetics versus nondiabetics.



Negative UF
Analyses of negative and nonnegative ultrafiltration were carried out at baseline, 2 and 4 week timepoints
with the following results:

Control Group | Jcodextria Group All Patients
Visit Categories N | Percont | - N | Pereeat N | Perceat p-Vales
Long-Dwell UF (mL)
BASELINE (Week 0) | Neg UF 16 18.3 18} 20.0 34 19.4 0.844 *
NonNeg UF 69 81.2 T2 80.0 141 80.6
TOTALS 85 100.0 90 100.0 175 100.0
e ——— . ——
WEEK 2 Neg UF 12 14.8 .2 24 14 8.3 0.004 *
NonNeg UF 69 852 32 97.6 151 91.5
e ———
i TOTALS 81 100.0 34 100.0 165 100.0
S e
WEEK 4 Neg UF it 13.4 0 0.0 11 6.7 <0.001 *
NonNeg UF kil 86.6 1] 100.0 152 933
TOTALS 82 100.0 81 100.0 163 100.0

* Pearson Chi-Square test used 1o test for treatment differences.



Secondary Endpoints-Peritoneal Urea Nitrogen and Creatinine Clearance

Blood urea nitrogen and creatinine and dialysate urea nitrogen and creatinine data were collected at

baseline, 2 and 4 weeks. Results of peritoneal urea and creatinine clearances (ml/min) were provided as
follows:

Trestment | Bostline® Dsts 1 Changs from Basclims @ 1
Yariable Vih Growp Mesn N | Mesn | SidErr Min Medisn Maz Mron | Std BErr :Wlll l Min | Mediam I _Max 1 pBeaw
Creattnios Basciine Contrel 3] 2457.201 307 245024 073}
Cacarmnce
(nd. 12 bre)
(Weeh ) Icodextrin _l_!_ 438271  63.098
Week 3 Cenirel 2472461 | $212478.179 ] 81.604 AN 12916 (X1} -38.67 <0803
Icodexirin 2423.084 f $12340.156] 34748 4461233 7646161 <b.00t 464,11
Waeek 4 Caatrel 1450.759F 3112423948 54904 73209 92069 4.429 -19.79 8.001
Tesdesirin | 3474338) 91| 3848388 | 73476 wizmy| SSai| daee 39235
Aversge ® Cantrel 1U61.341] 112501484 69.608 #322] 1398 $.554. -34.99 <$.001
(Trestms) leedartrin 2433.0051 84115039921 71097 413.639) 56711 <401 439.2%
e
Uers Nitrogen | Basetine Contrel 1513002492)  $7.319 ) 0.865
Cloorsace .
(ord 13 hes) _ ]
(Week 9) in | %0/ j
Week 3 Conirel 010.738} 1] FLTE) B ) MY O 79SS 9.005
Ieodentrin X34 301 | 84 324344 347671 79131 $.002 18068 .
Week 4 Ceomtrel 2992.524 | 831964 28331.22 -2131¢ T8338 .72} 6544 0.004
lcadextrin 3038911] WisimTIe] 12168 3212.59 4790 | 4.T26 G.OL 228.34
Average® | Conired 7996930 83| 3962118 TR98T 3989.08 34714 71318]  eexs 628, 001
{Treatnu) Jcodentrin 3034301 | B4|326L.708| 72758 4 124048 227407 68.837 4.002 28878
@ PASEUINE s the Week { ralus,
° The average was calculsted for each patiend during the Westment peried, Any patient with dais duriog that thne i incheded.
P WAne p-vsiee from the within iresinwnt grosy peiced (-iest for significant menn change from
9 Betwn Basclime (Wh §): p-valve from snalysis of variance testing Tor acrees Rremp masne.
Vosthaseting (Trestmant: Wha 24); p-value from ssalysis of cevariance 1esting for werom groops lov mesn chonges.

These results support the sponsor’s contention that Icodextrin is an effective peritoneal dialysis solution,

and provides more net UF and peritoneal urea and creatinine clearance than 2.5% Dextrose for long-dwell
dialysis.
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SAFETY

175 patients were exposed to either Icodextrin or 2.5% Dextrose. 84.4% of the Icodextrin and 89.4% of the
Dextrose patients were treated for more than 27 days. No deaths occurred.

Withdrawals
The reasons for withdrawal were previously presented but is repeated below:
Treatment | Cemter | Fatlemt | ApelSeariince © mwmmam Deserlptivs
Growp Completed Completed
Cootrod ] 3 TR Bascine 13 ADVERSE EXFERIENCE | HOSPITALIZATION FOR M1
EL MREE I R Week 3 kL] ADVERSEEXPENIENCE | FERITORITIY
T3] Didl | TR Tasclne ¥ ADVENSE EXFERIENCE [ NAUSEX, VOMITING, AROREXTA, .-
GENERALIZED WEAKNESS. JOINT
PAIN, AND SWELLING.
Teccentrin LE3 W 757 W B2 13T Tasenne 11 ¥ TOUATH [NOT ON 1.5% LONG DWELL FOR 38
. DAYS.
a3 [ TIMRC Wrek 1 % ADVERSEEXPERTENCE | N AN
HYPERKINESIA, PULMONARY
EDEMA & BOWEL OBSTRUCTION
W[ W (4K FaseBne £} TRANSPLARTATION
b I TSI LT 7 Week 2 W (ADVERSEEXPERIERCE | APPA
GIB
] W01 [SIFIC Bawehiue T ADVERSEEXPERIERCE  |WASH
B DT |37 Basciloe 3 ADVERSEEXFERTERCE | A
i BROWN/RED SKIN SPOTS « 1.0 CM
IN SIZE X2 SPOTS. NO C/O ITCHING
[0 (@ Bascline L) A A1 [OvES
LB Ween 1 ¥ [ABVERSE EXPERIERCE  |BLOCKED CATHETER
YFIT Baseline T ADVERSEEXPERTENCE |

* Ags in yesrs ) M=Male, F=Frmale / C-Crucasian, Hi=}apanic, A=Asian, D=Biack, O=Other

Serious Adverse Reactions / -

18 patients (9-Icodextrin, 9-Dextrose) reported serious adverse events with 7 Icodextrin and 8 Dextrose
patients being hospitalized. The following list provides a brief primary problem description for each case.

Icodextrin 2.5% Dextrose
Confusion. hypercalcemia, Rocalcetrol dc’d Chest pain, anterior MI

Unresponsive, seizures. bleeding Abd. pain,nausea and vomiting, Kleb. in dialysate
Nausea and vomiting, bleeding Flank pain, actinobacter in effluent

Elective renal transplant Peritonitis
Chest pain Peritonitis
Tremor. jerky movements, confusion, had Reglan Peritonitis
Chest pain, CAD Peritonitis
Pericarditis Syncope, overuse of 2.5% Dextrose to lose weight
Blocked catheter Peritonitis

Peritonitis seems to be more frequent as a cause of serious adverse events in the control group, but as noted

for all adverse events whether serious or not, 13 or 15% was reported for the Dextrose group compared to
10 or 119, for the Icodextrin group.

Other_Adverse Reactions

135 patients reported adverse reactions; 77 Icodextrin (85.6%) versus 58 control (68.2%), p=0.006.
Headache. rash and exfoliative dermatitis were more frequently reported in the Icodextrin group. The

sponsor notes that rash and exfoliative dermatitis have been ascribed to the use of Icodextrin in the
literature.

No difference between cohorts in the incidence of edema during treatment was noted.
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Laboratory Findings

Significant changes from baseline values in each group and between groups were noted in the sponsor’s
chart:

Treatment | Baseline Data Change from
® Baseline @
Lab Assay Visit Group Meaa N Mesn Mun_ pWin| p Betw
SODIUM (MMOL.'L) | Week 4 Control 137.988] 82} 138.061 0.073 0.8_69- <0.001
lcodextrin 137.543] 81] 134.352] -2.691 Q).O_(_!I
CHLORIDE Week 4 Control 953171 82] ‘96134 0.817] 0.031} <0.00)
(MMOLL) \codextrin 95.049) - 81] 93494} -1.536] <0.001
CHOLESTEROL Week 4 Control 54311 82 5438 -0.046{ 0.519 0.004
(MMOL/L) Icodextrin 5.187] 81 4905} -0.2821<0.001
AST (SGOTY(UL) Week 4 Control 20.500 Tz 19.951 -0.549§ 0359 0.002
Icodextrin 20.178 i 16.827] -3.313] <0.001
AMYLASE (U1) Week 4 Control 100.695] 82} 98.012]1 -2.683} 0307] <0.001
lcodextrin 103.086] 81} 16.136} -86.9511<0.001
ALK PHOS (UL) Week 4 Control 87.585) 32| 84.305{ -3.280] 0.075] <0.00%
Icodextrin 59.284] 81] 113.346] 14.062] <0.001

Z BASELINE is the Week 0 value.
» Win= p-value from the within treatment group paired t-test for significant mean change fmm bascline.

p Betw= Baseline (Week 0): p-value from analysis of variance lesting for significant differences across
T=aument group means.

Pasi-baseline (Tresmment: Wks 2,4): p-value from analysis of covariance testing for significant differences across
=azment groups for mean changes.

The sponsor claims that the decrease in sodium and chloride is dilutional due to the osmotic effect of
Icodextrin and metabolites in the blood that drew water from the intracellular to intravascular compartment.
While the slight reduction in cholesterol for the Icodextrin treated patients had been previously reported, it
was not thought to be of clinical significance nor is a mechanism for this effect suggested.

The slight decline in AST had not been previously reported had not been previously seen, but was not
thought to be of clinical significance and the AST values were all within the normal range.

The decline in serum amylase was ascribed to assay interference, and was previously reported as due to
competition by Icodextrin for the substrate used in the assay.

The increase in serum alkaline phosphatase had been previously reported in the PRO-RENAL study, was
not associated with changes in other liver enzymes per the sponsor, and was not explained by assay
interterence. No explanation was proposed by the sponsor.

Another significant shift from baseline to either higher or lower levels was found in the platelet counts for
the Icodextrin group. The shifts however were modest and not to levels of clinical concern.

There were changes from baseline glucose in both cohorts mainly from high to normal with no significant
difference between cohorts. HgA1C remained normal for both cohorts.

Finally it should be noted that some patlents completing the study entered the long-term safety study, RD-
97-CA-131.

- 4Ppp

“ARs
Ty,
w 0’?/6‘/& Sty

iy



2. RD-97-CA-131; This was a 52 week randomized, double-blind prospective safety study in 287 ESRD
patients undergoing CAPD or APD. The study began on 4/1 98 and ended on 3/17/00. The original
protocol was amended twice afler study initiation. On 8/13/98 the protocol was amended to increase
enrollment to allow inclusion of 60 patients from a European study that was never initiated, and on 1/29/99
to increase enroliment by 75 patients to include patients from study RD-97-CA-130 on the same
assignment as designated in that study. The products involved were the same as described above for study
RD-97-CA-130.

The primary endpoints were safety endpoints including morality rates, changes in membrane transport
characteristics, adverse reactions, laboratory abnormalities, clinical signs such as edema. The protocol
specified reasons for removal of patients from therapy or assessment. These included withdrawal due to
adverse event, protocol deviation, transplantation, transfer to hemodialysis and death. For patients
terminating prematurely follow-up evaluation was to be completed no more than two weeks following the
last dose administered.

No efficacy data was collected, but QoL questionaires (KDQoL and SF-35) at baseline and at 13, 26, 39
and 32 week timepoints were added and evaluated for those who completed these at baseline and week 52.
The sizing of the study was based on mortality estimates for the two groups with the hypothesis being that
the mortality rates would be comparable. Mortality rates were to be calculated by determining number of
deaths of any patient during the treatment or follow-up periods of the study, and comparing the rates for
each group. In the 1/29/99 amendment a secondary analysis of mortality was added which was to do a
survival analysis of time to death using a logrank test.

The schedule of study procedures was: . -

TREATMENT PERIOD
SCREENING | BASELINE (DIANEAL® OR ICODEXTRIN)
PERIOD 51 WEEXS
YISIT NUMBER -1 [ 1 2 3 4
WEEK 2 [ 13 26 39 52
lotervals Mdx7d 1d 13weckiw Dwlw PVwziw | 13wk iw
Lrformed Consent X
Selection Criteria X
Serum bCG' b ¢
Madica) History X X
Physical Exam X X
Vical Signs X X X X X
KDQol Evaluation X b4 X X T X
Lab Analyses’ X X X X X
Chest X-ray X .1
Concomitant Meds . X X X X X
Adverse Events : .ox X b d X b4 X
Review Compliance X X x X X
Randomization == X
PET X 'S X
24-hour Urine Collection X X b4
Plasina icodextrin and
meabolites® X X X X X
HbAG X X X X X
L'-i'&:un of childbearing potential
? To includs biochemisyy. qumummum
: These will be consid

Thelonld"elm»glhe?ﬂaMV«wkZGanqutSZthwiﬂNWbDnﬂ’faﬂl
patients. The sample for icodextrin and metabolites that correlstes with these visits must be drrwn 3 the end of any
investipational product long dwell in the week preceding the visit. X

Diabetic patienss, only.

The icnderivin merahniiles hiand camole mirg he doman ot the il of the lne dwrll 1T rine 1o drsining
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158 new patients were randomized and enrolled. 129 patients from other studies as described above were
included in the study but not rerandomized. The disposition of subjects in the study was:

N=62 N=67 Na=}s58
Efficacy Study ~ .~ Efficacy Stnudy New Patients
Control Patients Icodextrin Patents Enrolled
N =287

Patients Enrolled

|

1

N=i12 N=175
Patients Received Patients Received
Control lcodextrin
N=§3 N=49 N=106 N=69
56.3% 43.7% 60.6% 39.4%
Patients Patients Patients Patients
Completed Withdrawn Completed Withdrawn
Adverse Event (27, 24.1%) : Adverse Event (33, 18.9%)
Transplant (10, $.9%) Transplant (11, 6.3%)
Death (4, 3.6%) ’ Death (7, 4.0%)
Protocol deviation (1, 0.9%) Protocol deviation (2, 1.1%)
Other (7, 6.3%) Other (16, 9.1%)




Baseline demographics for the 287 patients entered into the study were:

| Contral Group T Ieodextrin Gronpi All Patieots p-Valae
AGE . 0.337%
N 112 175 287
Mean = SE 551123 53.5%1.05 54.1+£0.80
Min - Max 25-86 22-83 2-36
N I Percent N T‘ Percent N | Percent
GENDER . 0.160°
Male 50 - 446 93 53.1 143 493
Female 62 55.4 7] 46.9 144 502
Totals 112 100.0 175 100.0 287 100.0
RACE 0.976™
Cancasian 70 T 625 110 62.9 180 6.7
Hispanic 5 45 7 4.0 12 42
Asian 4 36 9 5.1 13 4.5
Black 3 2117 45 263 n 268
Other 2 1.8 3 1.7 S 1.7
Totals 112 100.0 178 100.0 287 100.0

¥ Analysis of Variance used to 1est for treammen differences.

° Pearson Chi-Square test used to test for treatment differences.
" Fisher Exact test used 1o test for reatment differences because >20% of the ceils had expected counts <S.

Primary renal diagnoses were balanced for the two cohorts:

Control Group | Icodextrin Group All Patients
N % N % N % p-Value
Primary Renal Diagnosis | - 0.660**
Diabetic Nephropathy 7739 | 348 "5 303 92 32.1
Hypertensive Nephropathy 24 214 40 229 64 23
Glomerulonephritis 20 179 27 154 47 16.4
Polycystic Kidney Disease 3 27 7 4.0 10 s
Interstitial Nephritis 0 0.0 6 34 6 2.1
Obstructive Nephropathy 1 09 2 11 3 1.0
Autoimmune Disease 4 3.6 5 2.9 9 3.1
Other 21 18.8 35 20.0 56 19.5
EALS 112.§ 100.0 178 100.0 287 100.0
** Fisher Exact test used 10 test for diffe >20% of the cells had expected counts of <8,

References: Table 14.1-1; Appendix 16.24.
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As per the sponsor, the number of patients remaining in the study at the scheduled visits were:

Treatment Group
Visit Control Icodextrin Total
- - N N N

Baseline 112 175 287
Week 2 Visit 103 147 250
Week 4 Visit 103 147 250
Week 13 Visit 94 143 237
Week 26 Visit 83 130 213
Week 39 Visit 70 m 181
Week 52 Visit 62 104 166
References: Table 14.1-12; Appendix 16.4.

Exposure to study drug calculated from first dose to discharge or time in study was:

Control Group | Icodextrin Group | All Patients
Time in Study N Percent N Percent N | Percent
| <2 weeks 1 0.9 5 - 29 6 21
> 2 - <4 weeks 2 1.8 7 4.0 9 3.1
> 4 weeks - <3 months 13 11.6 18 10.3 31 10.8
>3 - <6 months 12 10.7 16 9.1 28 9.8
> 6-<9 months 13 11.6 18 103 31 10.8
> 9 - <12 months 10 89 | 10 5.7 20 7.0
12 months ) 61 54.5 101 517 162 564

References: Table 14.3.1; Appendix 16.4.




Morntali

The protocol called for a 30 day follow-up post—withdrawal or completion,

In the original submission, it was stated that 5 patients in the control group and 13 in the Icodextrin group
had died. This tount was based on deaths occurring during the study or 30 days following the study or
withérawal. The sponsor’s initial listing and brief synopsis of each patient who died follows:

PL# lAzdSulRace' l Days in Study lecm Events with Outcome “Death™™
CONTROL (x=%)
13102 59/F1C 160 Cellulitis, cardiac arvest, hypoalbumi ia, wh
21205 66/M/C 223 Cudlxnmcoldfeﬂ.m-.mmm
peripherai edema, bone pain, dyspnea,
pruritus, skin disorder
=102 45/FIC 303 Backpain.bowelobwuaim.mmxhulcer aspiration
N
hypod\olutcmlemn. hypohlemn. hyponatremia
35101 S8/F/C 113 M1, hypop
423017 63/FIC 367 CHF, heart failure, pnzumonia, hypothyroid, skin ulcer
ICODEXTRIN (a=13)
3102 46/M/B 78 Retroperitoneal h h
m‘mmmnmmkmg.
peritonitis, i yp L
disease, anemia, i d alkaline phosph d d
weight, polycystic kidney disease, edemt, increased AST
11501" 46/M/IC 133 Gangrene, sepsis, beart arrest, anemia, hypoproteinemia,
+- | neuropathy
13106 47/F/B 148 Diabetic coma, heart arrest, cardiac
2108" 59/M/C 26 Scpsisumnilh, ,m"‘ Jciom disord:
- B uy, PHOsSp hy i dthyﬂnncn."' incressed
. C wunmEmH.adL Jar di idosi
=202 48/MiIC 324 Peritonitis, Ml, stool ab Jity, d
m;hsumomohhy hypcpbosphmmnamedm
2€303° 63/M/A 15 Scps; S
27102 65/M/B 169 Heart arrest
33502 T1/F/C 164 CVA, peritonitis, anemia
305017 | 68/MJ/C 108 Heart arrest, artery occlusion, genital edema
354017 82/MiC 206 Pn ia, CVA, diab mellims
42302 63/F/C 36 H@Wm&o&m,mmmmﬂmg
bursitis,
penphallneurins,reuuldnau.ﬁbmcymcbram
$2401° 49/MJC 15 Heart arrest, peritonitis, anemis, rash, stool abnormality,
S2501 60/F/B 49 Death secondary to Ml
F-‘:mle.M-tka-bluk.C-chsun.A-Ann "CABGwcoronary artery bypass graft, CHF wcongestive heart
faibzre, CVA ME dial infarction. Paticits who exvired during the follow-un period.

10 of the 13 deaths on Icodextrin died before 6 months, while 2 of the 5 control patients died in that
timeframe.

Of the Icodextrin patients who died 8 (62%) were diabetics compared to 1 (20%) in the Dextrose group.
Alkaline phosphatase elevations were associated with transaminase elevations in 3 of the Icodextrin
patients who died. History of hypertension and cardiovascular disease was frequently present in both
cohorts. 5 Icodextrin patients who died had an episode of hypotension documented compared to 1 in the
Dextrose group, however visits for evaluation in this study were infrequent.



The results for this initial mortality result were:

Trectment | Fumber | Fumioer | Vorcest | Quarilies or Sarvival (Dayo) | Mesn Times io Death sud 0% Confidancs inisrvals (Oays)

Growp | Pottents | Deathe | Diod [2SR % | Medtan | 762 % | Miam | Stdkev Lowsr Upper pValuet
Controt ms S 8] 98] WAL Jsad .21 3 3944 0334
Tesdeniria 78 3] 9A] WAL NA[ _NA| __wsas A 3363 35
TOTALS T W] 3] NA| . NA] . NAL . s7iad Y] 330 NS4

* p-Value la froe the LogRank test comparing the survival curves between groups.
# The mean aad standard srver were nnderestimatod becanae the largest sbesrvation was comsored.
N/A: thers were et casugh deaths bu estimate this quartile.

Mortality Rates (per Month and por Yoar) Baved o Polesoa Estimation

Treatmeat | Number | Total | Nomber ates por Monthgy Rates por Year@
Greep Patients | Months | Deaths | Mean |Lower 90% 9% ! Mean | Lower 3% | Upper 50%
Contrel 131 10273 3 $.003 .000 0.12¢ 0.96 6.08 144]
Icodextrin 73016003 13 0.008 0000 0154 .10 .00 138

90%5 Confidence Intervals are presented as specified in the protocol to estimate whether the two drugs had
similar mortality risk associated with their use. Based on the initial results, it could not be concluded that
the risk was similar, although the numerical difference was not statistically significant.

At the October 19, 2000 CRDAC meeting it was suggested that for the mortality analysis follow-up of all
randomized patients should be done for the 52 week duration of the trial plus 30 days.

The sponsor therefore amended the protocol to provide a 13 month follow-up for all patients.

In the March 20, 2001 submjgsion the sponsor provided final mortality results which included follow-up
results on all but 3 of the randomized subjects. In this new tally it was noted that 16 patients had died (9-
Icodextrin, 7-Control) in addition to the 18 already reported. A brief narrative for each of the new patients

reported dead follows. A star following the patient number indicates that the death occurred later than 13
months post-enrollment of follow-up.
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Patients assigned.to Icodextrin:

02401 was a 48 vear old female Caucasian with type I diabetes. She entered on 12/14/98 and was
withdrawn on 2/3/99 for pericarditis. She died on 6.7/99 from a CVA including intracranial hemorrhage.
19503 was a 50 year old Black male with hypertension who entered on 2/16/99 (BP 90/70). The patient was
withdrawn on 4/20/99 due to a rash and itching (BP118/60). The patient died on 11/21/99 of some
unspecified cardiac problem.

24204* was a 69 year old male Caucasian with type I diabetes who entered on 9/17/98 with a BP 141/68.
On 11/20/98 complaints of hypotension, dizziness and chest pain were noted. The patient withdrew on
4/9/99 due to peritonitis, and died on 1/19/2000 of cardiac arrest. Death occurred after the 13 month post-
enrollment period being considered.

24502* was a 62 year old male Caucasian who entered on 8/17/98 and was withdrawn on 9/12/98 due to
appendicitis. He died on 7/21/2000 from cardiac arrest.

32301 was a 37 vear old female Caucasian with type I diabetes. She entered on 2/16/99, had a myocardial
infarction on 4/7/99 and was noted to have a problem with diabetic control on 5/20/99. She withdrew on
6/3/99 for muscle aches, and died on 12/5/99 from diabetes, severe peripheral vascular disease and
withdrawal from dialysis.

35301 was a 70 vear old female Caucasian with type 11 diabetes and hypertension. She entered 10/16/98,
and withdrew on 1/14/99 after her husband’s death. She died 3/20/99 of renal failure.

38102 was an 82 year old male Caucasian with type II diabetes. He entered on 10/27/98 (BP140/70), and
was noted to have hypotension on 11/4/98. On 5/10.99 fluid overload was found, and the patient was
withdrawn on 5/20/99 for membrane failure. The patient died of ESRD on 7/9/99.

38103 was a 74 year old male Hispanic with hypertension. He entered on 10/27/98 (BP130/80), and
developed hypotension and dehydration on 6/22/99. He was withdrawn for a cardiac mass on 7/7/99, and
died on 10/25/99 with peripheral vascular disease noted.

61603 was a 66 year old male Caucasian with hypertension. He entered 11/13/98 (BP170/80), and
withdrew for joint aches on 1/12/99. He died on 6/20/99 of cardiac arrest.

Patients assigned to control:

01501 was a 50 year old Caucasian female with type I diabetes. She entered on 8/17/98, was withdrawn on
3:5/99 for hypoglcemia, and died on 4/13/99 from unknown cause.

15202 was a 42 vear old Black female with type 1I diabetes. She entered on 7/24/98 and was withdrawn on
8:15/98 for peritonitis. She died on 12/17/98 from unknown cause.

24202* was a 50 year old Black male with hypertension. He entered on 7/29/98 (BP 162/78), and died
12/9/99 of cardiac arrest/arrhythmia.

24501* was a 60 year old Caucasian male with type I diabetes. He entered on 7/31/98 and withdrew on
9/23/98 for peritonitis. He died on 9/10/99 from cardiac arrest.

30601* was a 69 year old Caucasian male with diabetes who entered on 11/16/98 and wnthdrew on 12/9/98
for unresolved peritonitis. He died on 5/26/00, no cause given.

32401 was a 64 year old Black male who entered on 1/14/99, withdrew on 10/14/99 for peritonitis, and
died 1/7/2000 from cardiac arrest.

43403 was a 60 year old male Caucasian with type 11 diabetes. He entered 3/8/99, withdrew 7/23/99, and
died 3/2/2000 from multisystem organ failure.

Although 16 new deaths-were reported (7 on contro! and 9 on Icodextrin), oniy 11 (4 on control and 7 on
Icodextrin) occurred 13 months post-enrollment. Therefore, the sponsor’s analysis included 29 deaths: 20
(11.4%) randomized to Icodextrin and 9 (8.0%) to control. With these additional cases, the number of
diabetics was 12 (60%) in the Icodextrin mortality group and 4 (44%) in the Dextrose group.



e The sponsor-provided a variety of analyses.
Their survival analysis indicating days to death or censoring was:

Protocol RD-S7-CA-tY1; Long-Term Safety Study for icodextrin in APD and CAPD Patients

All Follow-Up Time for Mortallty
1 ...-."-u...----u..n---.............“.‘."_’"."'
ost
O.IL
£ or} LogRank Test p > 0,301
3 os}
g ost
g [ X3
0.3 .
N: 112 Control Deaths: § Control (8.0%)
o2 175 lcodextrin 20 icodexdrin (11.4%)
[A 04
°0 25 50 73 100 125 150 175 200 225 250 27% 300 328 350315400
Days Until Death or Censar
Treatment Group:
saswer Control
m— fooriexirin

Table 1: Mortality Analysis Including Additional Follow-up Data
Based on Survival Times in Days - Survivors Have Censored Times.

. . Quartiles for Survival Mean Times to Death and and 95% Confidence
Treatment | Number {| Number | Percent {Days) Intervals (Days) p-Value*
Group Patients | Deaths Died | 25th % | Median | 75th % | Mean | Sid Brr | Lower Upper
atrol 112 9 8.0 N/A N/A N/A] 38484 4.40 3762 3934 0.301
leodextrin 1758 20 114 N/A N/A WAL 34394 5.07 333.9 353.8
TOTALS - 287 29 10.1 NA N/A N/A1 376.6# 3.86 369.0 384.1
pvmﬁmmummwmm;memhﬁmb«mmm .
"# The mean and standard error were underestimated because the largest observation was censored.
WA: There were not encugh deaths 1o estimate this quantile.
Mortality rates per-month and per-year with 90% confidence intervals were: )
Treatmant | Necaber | Total | Number | Rates per Montg__ Rates por Ve
Grenp Patients | Months | Deaths | Mesn | Lower 56% { Upper Mean | Lower 94% | Upper $0%
Contrel 112] 13561 sl 0007 0.000 !.ul [T N 0.00 148}
Teodextrin 178] T1009.6 20] 0018 0.008 8174 (X} - 0.00. 2001 .

@ the estimated mean and 90% confidence interval are displayed: .

Table 3: Differences Between Mortality Rates (per Month and per Year) Based on

Poisson Estimation
Equivalence of Icodextrin and Control Based on Ninety Percent (50%) Conﬁdenee
Intervals
Equivaicace Based on vl il oa
Tcodextrin | Control | Difference | Std Exvor of Deaths per Month " Deaths per Year
Mean_} Mean | (foo - Cotl) | Difference | Lower 50% | Upper 9% | (Jeo - Ctl) Lowq%"’v‘—wm
0.010] 0.007 0.003 0.0031 0002} 0.008 0.040

-0.022] - 0102




Since there was some numerical difference in mortality rates suggesting a possible increased risk with
Icodextrin, numerous subgroup analyses were done. These should be considered exploratory, and since the
overall result was inconclusive, such further analyses should be considered with more scepticism than
usual.

There were 4 }irés‘};eciﬁed randomized strata: 1) APD/2L, APD/2.5L, CAPD/2L, and CAPD/2/5L. The
results for each stratum with 90%confidence intervals follows.

APD MORTALITY

77 patients underwent APD; 41 assigned to Icodextrin and 36 to control. There were 40 males, 37 females
with a mean age of 53.5 years. 52 were Caucasian, 19 Black, 4 Asian and 1 Hispanic. 22 had diabetic
nephropathy, 17 hypertensive nephropathy, 12 glomerulonephritis, 3 autoimmune disease and 23 other.

22 were Canadians. The demographics were well balanced between treatments.

Of these 77 patients, 50 completed the study, 5 withdrew for transplantation, 13 for an adverse experience,
1 for a protocol violation, 4 for other reasons, and 4 died in the per-protocol analysis.

In most respects the APD cohort behaved similarly to the CAPD cohort, though the sponsor notes that there
was less evidence of any favorable trend in weight maintenance for Icodextrin. Also, comparing the
Icodextrin CAPD group with the APD group, larger decreases in blood glucose levels in the APD
Icodextrin group were noted.

The mortality rates with 90%Cls were:

Treatmest | Number | Tetal | Number Rates per Mont Rstes per Yea
Grewp Patients | Montha | Desths | Mean [Lower 90% | Upper 50% | Mean [Lawer 90% [ Upper 90%
Contrel 36 428.8 4 0.009 0.000 0.168 0.11 0.00 2.02
Icodextrin 4) 4694 5 9011 0.000 0.130 0.13 0.09 117

@ the cstimated mean lnd 90% confldence llkml are displayed.

For the APD/2L stratum;
Trestment | Number | Total | Number Rates per Moat! Rates pee Yn@
Crosp | Patents M.l-_th Deaths | Mean | Lewer 50% i Upper90%{ Mean |Lower30% | Upper 0% | -
Contred 23 3728 3 2.011 9.000 0.134 *13 0.00 2.20
1eodexirin 30 3398 4 0.012 9.000 0.1% 0.14 8.00 2.28

@ the esilmated mean and $0% confldence interval are displayed.

For the APD/2.5L stratum:
Treatmeat | Number | Total | Neonber Rates per Monthb@ Rates per Yes
Growp Patlents | Moaths | Destha | Mean |Lower50% { Upper 98% ] Mean | Lower 90% ] Upper 0%
Coatrs] 1 1563 1 0.006 0.00¢ 0.138 0.08 0.00 1.66
lesdextrin 11 1299 1 0.008 0.000 0152 0.09 0.00 131

@ the estimated mesn and 50% confidence Interval are displayed.

1‘1’ i
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CAPD MORTALITY
210 patients undewent CAPD. 76 were assigned to Dextrose for the long-dwell, 134 were assigned to

Icodextrin. The mortality rates for this cohort using the per-advisory committee follow-up database were.

Treatmest | Number { Yotsl | Namber Rates por Month@ Rates per.Y
Growp ~ | Patients | Months | Deatha | Mean [Lower 9% [ Upper 99% 1 Mean | Lower %0% | Upper 99%
Contred 76l - 9273 A 0.008 0126 0.06 0.08 1.51
Teodextria 1341 15403 1s]__a#ie 8.008 [XF) 0.12 0.90 2.06
@ the extimated mean and 90% confid Inserval are display

For the CAPD/2L stratum, the resuits were:

Trestment | Nsmber | Tetal | Number Rates per M Rates per Year@
Greep Patleats | Months | Deaths | Mesn | Lower 90% ] Upper 50% | Mean | Lower 90% | Upper 90%
Cantrel 34 4139 2 0.005 0.008 0.11% 0.06 . 800 143
leodextrin 78 862.9 -9 0.018 0.000 9.178 0.13 9.00 .14

@ the estimated mean and 99% conlldence interval are dispiayed.
For the CAPD/2.5L stratum, the results were:

Treatmest | Number {| Total | Number Rates por Month@ : Rates per Yea
Greoup Patients | Months | Desths | Mesn [Lower 50% [ Upper 38% | Mean [Lower 90% [Upper 90%
Coatrel - 42 5144 3] © 0.006 0.000 9.131 0.97 0.00 1.58
leodextrin 39 4713 [ 0.0091] 0.000 0.164 0.11 0.00 1.96

@ the estimated mean and 39% confldence Interval are displayed.

Some patients entered from study 130 They continued on the assignment they were randomized to in that
study and had successfully completed the 4-week treatment period of that study. To explore the mortality
results of that cohort versus the newly randomized patients who entered study 131, the following analyses
were done.

STUDY 130 PATIENTS

Treatmeat | Number | Total | Number | . Rates per Mon Rates per Year@
Group Patlents | Months | Deaths | Méan {Lower 30% | Upper 99% | Mean | Lower 50% | Upper 90%
Controt 62 7339 s 0.007 0.008 4.143 0.08 0.00 1.7
Icodextrin &7 ™2 7 4.009 9.000 0.168 9.11 0.00 1.5
thadmh‘nﬁln‘”% id interval ave display
STUDY 131 PATIENTS
Tr Numb Tetal | Numb . _Rates per M Rates per Yes
Gresp Patients | Months | Deaths | Mesa | Lawer50% | Upper 98% | Mean | Lower 50% | Upper 90%
Contrel 50 6222 -4 9.806 0.008 ) 0.138 (X3 0.00 1.6
Tcodextrin 108] 12324 13 081t 4.000 0.180 0.13 00] ¢ 218

@ 1he estimatod mean and 50% coalidonce interval are displayed.

—.

The mortality rate for the control patients was 8% for each cohort.

For those taking Icodextrin the mortality rate was 10.5% for study 130 patients, and 12% for study 131
patients. The difference is not large enough to suggest that resuits would have been significantly different
had all new patients entered study 131.
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PD-2 and PD-4 MORTALITY

One requested analysis was to compare mortality in those taking PD-2 electrolytes versus PD-4 electrolytes
in the other exchanges. As previously stated, PD-4 has slightly less calcium chloride than PD-2, and might
be selected for a patient who had elevated serum calcium. Since Icodextrin is supplied with PD-2

electrolytes only; during the long-dwell that patient would get the slightly greater amount of calcium
chloride in that formulation.

The number taking PD-2 or PD-4 at entry was:

us. Canada
N (%) N (%) N (%) : N (%)
PD-2  142(50%) 58 (45%) 0 {0%] 0 (0%}
PD4 |42 (50%) 71 (55%) 28 (38%) . - 46 (62%)
The montality rate for those taking PD-2 at baseline was:
Treatment | Number | Toial | Nember Rates per Month@ Rstes per Yes .
Group Patients | Monihs | Desths | Menn {Lower30% [ Upper 0% ] Mean | Lower 90% | Upper 90%
Contret 2] s026 4]  sas 0.000 0.153 0.10 0.00 1.36]
Teodextrin 3| s 4] e 0.008f.  e10 0.07 0.0 1591

@ the estimated mean and 90% cenfldence interval are displayed,

For those taking PD-4 at baseline the mortality rates were:

Number | Total | Number Ihhl per Meath@ Rates per Year@
Treatment i i R -
Greup h’tkul_a_ ‘Montbs | Deaths Mm Lawer 9% Um’l% Mesn | Lower 30% Uppnr”ﬁ
Control 70 538 F] 00061 . 6.000 - 0.132 8.07 - 0001 1.53
Jcodextrin 117] 13383 16} O-llt . GDee) T 0192 0.14 0.00} . 230

@ &eaﬂmumnmmmnunﬂmdbphyed.

For the Icodextrin patients taking PD-2 at baseline the mortality rate was 6.9% versus 13.7% i in those
taking PD-4.
CANADIAN AND US MORTALITY

Since Canadians took only PD-4 at baseline a tabulation of their mortality rate was requested:

Treatment | Number | Total | Number| . Rates per Month@ Rates per Yea
Growp Patlents | Months | Deathy | Mean [Lower90% { Upper %4% | Mean | Lower 30% | Upper 90%
Control 23 338.1 © 2 0.006 0.000 0.132 0.07] 0.00 1.59
[codextrin 48 527.1 g} 0018 0.000 0218 0.18 000" 2.61

@ the estimated meas snd 90% confldence Interval are dl.wlayed;
Their mortality rate was 17.3% on Icodextrin. Control mortality rate here was 7.1%.

The US results were also calculated:

Treatment | Nambe | Total Nli’l " Rites per Month@ Rates per Year@
. r r L
Group | Paticats{ Months | Deaths | Mean | Lower | Upper | Mean | Lower | Upper
' - . 90% _ 90% 90% 90% .
Cai 841 1018.0 7100071  0.000 0.143 0.08 0.00 1.72
[codextrin 129] 14828 12] 6.008 0.000 0.156 .10 0.00" 1.87

@ the estimated mean and 0% confidence interval are displayed.



DIABETIC MORTALITY

Since many of those who died were diabetic, a comparison of mortality rates for diabetes and no diabetes at
baseline was requested. For diabetics these results were:

_ | Treatmeat | Number | Total | Number Rates per Month@ Rates per Y :
: Growp ' | Pattents | Months | Deaths [“Hiean | Lowsr90%] Upper 90% | Mean | Lower 0% | Upper 0%
Control SI| 6259 4] 0006 0.000 01381  0.08] - .00 1.65]
Teodextrin 68| 7544 0] 6013 0.000 0.203] 8.6 000} . 243|

@ the estimated mean and 90% confidence Interval are displayed.

For nondiabetics results were:

Treatment | Number | Total | Nember Rates per Mon Rates per Vesr@
Groop Patiests | Meoths | Desths | Mean Lower90% | Upper36% | Mean | Lewer 30%{ Upper 0%
Centrol 61 7302 s 0.007 0.008 0.1431 - 0.08 0.00 1.72
Tesdaxtrin 107 12582 10 4.008 0.000 0.158¢ . 010 0.00] - 1.36

@ the estimated mean and 90% confidencs interval are displayed.

The mortality rate for those with diabetes at baseline and assigned to Icodextrin was 14.7% compared to
9.3% in nondiabetics assigned to Icodextrin.

None of these subgroup results are significant, and any hypotheses that might be considered would be
speculative, needing prospective testing, at best.

QUALITY OF LIFE

The kidney disease quality of life (KDQoL) and short form 36 (SF-36) questionaires were used. The
KDQoL form contained a 35 sympton/problem list. SF-36 had 36 questions about the patient’s general
health covering mental and physical health. The protocol did not specify how these results were to be
interpreted.

The KDQol results for the 66 patients (41-Icodextrin and 25-Dextrose) who completed baseline and 52
week questionaires as well as for 138 patients (63-Icodextrin, 75-Dextrose) for whom there was some
data.There were no significant differences in overall score between treatments for either the KDQoL or SF-
36 instruments for either cohort. Nor were changes from baseline to week 52 for individual questions such
as soreness of muscles, trouble breathing significantly different between treatments.

A technical report from the « — - analyzed the data for
clinically significant differences. They state “The determination of a clinically meaningful change score
(also referred to as a minimally important difference) is a relatively recent pursuit by HRQOL scientists,

and, as :.uch more research will be reqmred before validated rules can be established for all HRQOL
measures.”

They note that guidelines from the SF-36 developer suggest that a 5-10 point change in any subscale is

clinically meaningful, and using a—S5 point difference between groups they provided the following results
from the KDQoL data:

L Tmm’ hrwm"lbm

lcodextrin Dianeal
m. Dry skin - 'Q.Ad'nhbonu
u. Lack of strength h. Headaches
x. Numbness in hands or feet . Trouble getting your breath
. aa. Trouble concentrating or thinking ©. Storness of bresth
o - e.Drymouth .
L Bxcessive thirst
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From the SF-36 data they provided the following:

‘Within Group Between-Group
Domains Control Icodextrin Differences
Physical Functioning -12 ) 6.5 0.7
Role-Physical - - - -20.3 ~6.0 148
Bodily Pain -33 24 5.7°
General Health 6.5 -1.5 50°
Vitality 02 -35 -53 °*
Social Functioning 45 T 49 04
Role-Emotional T2 -22 50°
Meaotal Health 0.4 02 0.6
Physical Component Summary 4.1 -1.5 2.6
Mental Componmt Summary 0 .0 0.4 0.4
“Cimaally = v 3o oo
o+ Clinicalt ingful difference £ Couanm.

Additionally, a health transition frequency summary based on responses to the question “compared to one

year ago, how would you rate your health in general now?” was provided for those with baseline and week
52 responses.

Control Groap | Icodextrin Groap j .
Response (n=25) (a=40) p-Valoe**
: ] % n %

Much better now than one year ago 1 4.0% 12 30.0% 0.030
Somewhat better now than one year ago 7 28.0% [] 15.0%

About the same as one year ago 13 52.0% 19 47.5%

Somewbat worse now than one year ago 4 16.0% 2 5.0%

Much worse now than one year ago ] 0.0% 1 2.5%

*KDQoL Questiond: Compdred 1o 1 yéar ago, how would you rate your health i general now?
**Chi-Square and, when sppropriate, Fisher’s Exacttest.  Reference: Appendix 16.2.9.

It is not clear why 40 Icodextrin patients rather than 41are included in this analysis, but whatever nominal
significance was claimed in this analysis was not present at weeks 13, 26 and 39.

ADVERSE REACTIONS

Serious adverse reactions were noted in 86 (51.2%) Icodextrin and 37 (51.4%) Dextrose patients.
Hospitalization was the reason for classifying these events as serious in over 80% of cases with lesser
percentages due to death or the life-threatening nature of the event. Hospitalization rates were similar for
the two groups (17.1% for Icodextrin patients and 21.4% for the Dextrose patients). Events such as

peritonitis, nausea and vomiting, MI were ﬁ‘equently noted in these patients as they were for other adverse
reactions reported in this study.

60 patients (18.9% Icodextrin patients; 24.1% Dextrose patients) discontinued the study for adverse events.
Most of these withdrawals were due to peritonitis, infection, dehydration, 5 Icodextrin patients withdrew

for rash compared to none in the Dextrose group. Rash was reported 13 times in the Dextrose group versus
37 times in the Icodextrin group.

4
P&,ﬂs
Oy 0‘ /,',

u{; r.», ")[ !:;;}'
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The frequencies of adverse reactions in the treatment and follow-up periods of the study was:

. . Contro) Growp codentrin Growp j
{ COSTART Body System [™ild | Wod Sev Toml | MK Mod Sev | Tomal
CINERAL " 8] 137 ] 31T 307 =1
T LAR LE] (] 112 (2] b L)
"DIGESTIVE L] kil T 1T 1Y ] X
ENDO [E] 1 (] T T k) (] L
AEMATOLOGIC AND LYMPHATIC L) 7 1 37 EZ) T %
}m Al "AND NUTRITION [LS] 113 7 170 113 33 K] 341
TMUSCULOSKELETAL 1 33 T “ k1] 12 ] T
TNERVOUS [ £ T Eil 3 o8 |
CRESPIRATORY ) 33 3 T £ T (8]
[SKIN i k2] 3 35 5] il 3 13
{SPECIAL SENSES b5 ] 7 T F T T L]
TROGENTTAL L] ] ] L] T L) %
ZTOTALS — (34 5§ [ 1303] 1091 385 18| 198

Al Adverse Events per patieat sfter Baseline are connted.
Mod= Moderate, Sev= Severe

While overall the percentages in each costart category were similar, for specific terms where there was at

least a 5% difference in incidence between groups, there were numerical differences that in most cases
favered Icodextrin.

i Control Group Icodextrin Group

. COSTART BODY SYSTEM N=112 N=175

i COSTART Preferred Term N | Percent N Percent

! BODY GENERAL ] -

| Exit Site Infection ’ 24 214 28 16.0
Headache : 9 8.0 25 14.3

I Allergic Reaction 9 8.0 5 2.9

{ CARDIOVASCULAR . .
Hypotension 27 24.1 25 143

: DIGESTIVE

! Nausea 9 3.0 25 143

. METABOLIC AND NUTRITIONAL .
Hypoproteinemia 20 179 n 12.6
Hypokalemia 26 32 21 12.0
Edema Peripheral | 20 17.9 1n- 63

; RESPIRATORY - . )

i Dyspnea 17 152 13 74

| SKIN

i Rash 13 1.6 33 18.9

| Skin Disorder 15 134 9 5.0

Only ane event per patient per preferred term was counted.

Events are ordered within ¢ach Body System from highes to Jowest incidence rates within the
Teoddextrin Groun,

an
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EDEMA

Concemmg edema, the sponsor clanmed a significant difference in the “no edema” category favoring
Icodextrin at weeks 26 and 39 but not at week 52. As can be seen from the sponsor’s table with these
results, the number of patients reporting varies from period to period.

Control Growp Teodextria Growp All Patients .
Visit Categories N Percent N Percent N Percent p-Value
Week 26 0 ) w59 . 12 CT%1 MK X 0007 o%
+1 L) 15.9 13 [EX] 31 T4X]
+3 i1 13 [ (K] 7 15
3 3 LY T (X [ 7
TOTALS ] 000 137 1000|215 1600}
Week 39 ) o) (L) ] 93] 144 T38| O8N P
+T 3 X E] 16T ] 1E ]
+¥ 5 [%] b 7 7 I3
] (] [X] k] 1] 3 1%
TOTALS 7% T00.01 120 100.0] 198 100.0
[Week 53 0 i) T34 T3t 128 163 0566
7 ] EX) 13 TI4 p3] 51
+1 Y 12 3 L LX) 7 10
>3 ] X} i 1K) T (X3
TOTALS (S 08| 103 1000 168 100.0

+ Pearson Chi-Square test used to test for treatment differences.
** Flaher Exact test used to test for treatmesnt differences becawse > 20% of the cells had expected connts <S.

As noted above, more adverse events termed edema were noted in patients on control versus Icodextrin.
BODY WEIGHT
The sponsor stated that body weight increases were observed in the Dextrose group throughout the study

which were significantly different from the Icodextrin group whnch showed a slight gain only at week 4.
Their conclusion was based on the following data

Ti Baseline® Change from Baseiine @
Vital Sign Vish Group Men N.| Men Std Ere l Min ‘ Media| Max | Mean | StdEre [pWAa] Min | Media| Max | pBew
N— L g L] —————
Body Weight | Baseline | Control sl M4 188 7.10] . | 0.976
Before Draln | (Week ) [Teodexirin %[ 7953 1 T980| ‘ N
[£.31] Week 2 Control ?_l_JL 48 76.9% 260 77.85 Q.73 027 0.007 0.3 0.009
leodexirin 79.48 __50 .11 207 78.60 35 07 A211 0.9
Week 4 Controt 7468] 49 7718 LY 7820 LS 038 | 0004 ase Q425
lcodextrin 78.75| 56 30.74 207 8158 50 - 033 | 0077 0.20 -
Week 13 | Contrel 797} 76| 8050 100 3020 83 037 _| oot [ 0.008
leodextrin 79.01{ 116 7 39 78.05 51 031 . 0.098 -0.50
Week 26 | Control 80.43] 65 8054 207 51.00 0.4 .46 . 0.3%7 020 0204
Icodextrl 73701 M 78.45 139 7830 0.7 0.39 0492 .. 018
Week 39 Control 80.64 58 359 2, £1.00 1.00 .60 0.100 0.7 0182
Tcodextrin 7IA0|_96| 7724 49" 7650 006] 0.5 | 0916 050
Week 52 | Control 7993] 7 51.60 2.30! 80.40 233 0.79 0.008 195 0.022
Tcodextrin TT.6A) 88 7753 5] 4B, ¢ 003 .61 0.960 . 0.90
@ BASELIIVE Is the Week 0 value,
/ln-pnlu!n-thcwlthh lun-emmynlnd est for :Ipd!kaal mean dungc from baseltne. .
P Betw= Baulln(\ﬂnkor pvalue from il testing for signifi IUSP Mmeans:
Postbaseline (Treatment: Wks 2538 p-value from analy is d % tasting for signifl d.u&mmmmhmmam

These, however, were the before drain data. While the after drain data are sparse, those resulté do not
support the sponsor’s conclusion.

Body Weight | Baseline | Contrel 3] 7.8 2%0] 51.80] 77.60] 11150 (X3
&l:rbnln (Week ) [Teodextrin B[ 7487 200[ 5360| 7330 10850 -
Week 2omf Comtrol nM|_1| 72w 438| S000) 66%0) 11050] 058 046 | 0ase] 30| o000 is2|  ozoe
Emm 2] D) 47| 8350|7610} 10600) 059) 676 | o4sa| 400| 0001 400
Week4 | Controt Nos| 1| 7248 (55| 5048 67.20] 109.00] 28| GA9 | 0S;s| 40| 000 is0]  aos
Toodextrin 6391 111 7019 \eA| 5200] 67.00] 5400] 138( 068 | 0O0SI| 140 080 S0
Week 13| Control 7331 |- 18| 7551 379]_ 4863} 77.88| 11300] 09| 128 | 04} X37) 090] 1860] 0655
Tcodentrin os) || 7260 26| S060| 7100] 99e0) G063 0.6 | 030} S00] 03] 7]
Wesk 24 | Control 7220] 17| 7730 Xo7] si36] 8110| 105.00] 18s| 179 | 0] 9i0] oas| 2000 6738
Tcodaxtrin 7338| 18] 76t 10| $050| 7ioof 10280 109|138 | 03] Xoo| o4 819
Week 39| Cantrel el 1l e 66| 90| AM| 8454 -131) 125 | 0S4] A70| -040) 430} el
icodextrin 7i44] 18] _ 73.00 30| 6| 7o %s0] -S| o | ool 3o0| am| i,
Week 52| Conbral 7110] 18] 73.08 435 35000] 7736 10820} 19| 215 | os08| -1230| 088} 2130) . 6i%
dexirt Aw] u| ns I%[ s0%0| 72a8| 5270] 236 135 | ouM| -1000] -] 227




Laboratory Findin
The following chart provides the sponsor’s assessment of significant changes from baseline in laboratory

values over time. The week 4 baseline values include the data of patients from RD-97-CA-130 who were
rolled over into stgdy RD-_97-CA-13 1.

: Change from
. Treatment | Baseline Data " ° Baseline
Lab Assay Visit | Group Mean® N '} Mean Mean | pWiin | pBetw
Sodium Week 4 | Control 138.000 62 ] 138.161 0.151 0,752 | <0.001
(mmoVL) Icodextrin 137.642 671 134910 27311 <0.001 '
Week 13 | Control™ 138.457 94 | 138436 -0.021 0957 <0.001
Tcodextrin 133224 143 135,748 -2476 | <0.001
Week 26 | Conwol 158321 81 137.963 -0.358 0.475 <0.001
. 1codextrin 138313 128 | 135.148 -3.164 | <0.001
Week 39 | Control 138386 70 137.643 -0.743 Q.191 <0.001
Icodextrin 138.396 111 134.604 -3.793 | <0.001
Week 52 | Control 138349 | 63| 138381 0.032 0.957 | <0.001
Icodextrin 138.433 104 | 135.596 -2.837 | <0.00%1
Chloride Week 4 | Control 95.097 62 95.774 06771 0.149 <0.001
{mmol/L) : Tcodextrin 95299 67 93.493 -1.806 { <0.001
Week 13 | Control 95,702 94 96.351 0.649 0.115 <0.001
lcodextrin 95.944 143 94.021 -1.923 <0.001
Week 26 | Control 95.704 8] 96.086 0.383 0.420 <0.001
Icodextrin 96,117 128 94,133 -1.984 |  <0.001
Week 39 | Control 95.643 70 96.314 0.671 0.198 <0.001
lcodextrin 95.964 111 93.991 -1973 | <0.001
Week 52 | Control 95.619 63 96.714 1.095 0.070 ] <0.001
Tcodextrin 95.923 104 94.798 -1.125 0.007
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Change from
Treatment | Baseline® Data Baseline
Lab Assay - Visit | Group Mean N Mean Mean pWin | pBetw
AST (SGOT) | Week4 | Coutrot 21.145 62 20.919 0226 0.763 | 0.009
L) Icodextrin 1993 6 17.030 2697 0.004
Week 26 | Control 21.901 [ 22.000 0.099 0936 | 0.006
- | Ieodextrin 20.039 1 128 18.414 -1.575 0.073
‘Week 39 ) Control 21.314 70 2.7 0.957 0.567 ] 0.008
lcodextrin 19558 | 111 13.423 -1.075 0209
Arylase Week 4 | Control 96.645 62 93.435 -3210 0298 | <0.001
) Teodextri 100254 67 15522 -34.751 | <0.001 .
Week 13 { Control 95.468 94 91351 -4.117 0.194 | <0.001
Icodextrin 98986 | 143 16.902 -32.034 | <0.001
Week 26 | Coatrol 95.630 1] 87358 -3272 0.029 | <0.001
' Icodextrin 99.664 | 123 17.305 -32359 | <0.001
Week 39 | Control 96.957 70 90.686 5271 0.035 { <0.001
Icodextrin 98342 | 1 13.793 -84.550 | <0.001
-Week 52 | Control 97397 63 93.079 -4317 0.262 | <0.001
Icodexuin 101317 | 104 14288 -87.029 | «<0.001
Osmolality “Week 39 | Control . 315.971 70 311.257 4.714 0.023 | - 0.007
(Osnvkg) leodextrin 31545 ] 110 316.382 009 | . 0.557
Alatine Week 4 | Controt $3.532 62 85.452 -3.031 0.146 | <0.00)
Phasphatase Icodexwin 37.403 67 102.343 14.940 } <0.001
U1L) Week 13 | Control 92817 94 91266 -1.183 0.826 | 0.002
Icodextrin 86.150 | 142 100.923 15.179 | <0.001
[ Week 26 | Control 93.913 31 90.704 -2.7%8 0.630 [ 0.002
Icodextrin 85.683 | 123 101.164 15.835 | <0.001
% Baseline is the Week O value. Bascline means are calculated from paticnts with observations st each respective visit

. PW#a = p~Vaiue from the within treatnent group paired t-iext for significant mean chacge from Bascline.
>Baw = Baseline (Week 0): p-Value from saalysis of variance testing for significant differences across treatment group means
(7<0.01). Poxt Baseline (Treatment Weeks 13, 26, 39, 52): p-Valve from snalysis of iance tescing for signifs
differences across Ueatment groups for mean changes (p<0.01). -
14

i

As adverse events hyonatremia or hypochloremia were reported for 6.9% of the Icodextrin patients and
4.5% of the Dextrose patients. Increased alkaline phosphatase was reported in 6.9% and 5.4% of the
Icodextrin and Dextrose groups respectively. One Icodextrin patient had cholestatic jaundice associated
with the elevated alkaline phosphatase. Two Icodextrin patients who died were reported to have had
elevated alkaline phosphatase. No significant differences between treatments in platelet shifts were reported
in this study, but slight reductions in cholesterol at several timepoints were noted for the Icodextrin group.
The sponsor postulated that the increases in plasma osmolality were due to low molecular weight
metabolites of Icodextrin.

While there was no significant difference in serum calcium levels between treatments over time in either
this study or study 130, one could not rule out a detrimental effect in certain patients such as those with
hypercalcemia. A review of the case report forms for those assigned to Icodextrin who had been on the low

calcium PD4 solution before admission did not reveal data to suggest a problem due-to use of the PD 2
solution for the long-dwell.

PET and MTAC

Results for the Peritoneal Equilibrium Test (PET) and the Mass Transfer Area Coefficient (MTAC) were
presented.

PET is a test of peritoneal membrane transport of solutes and water, Dialysis/Plasma (D/P) ratios of urea,
creatinine and glucose were determined at weeks 0, 26 and 52. If peritonitis developed, a minimum of 30
days had to elapse between resolution of the peritonitis and the PET. The PET was used to calculate the
MTAC that provides a measure of diffusive solute mass transport based on membrane permeability and
surface area. -

The PET D/P ratios were not significantly different for each timepoint between treatments.

For glucose at week 52 there was a suggestion of a difference in the MTAC results as follows:
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Treatment | Baseline® Data Change from Baselin:
Lab Assay|Visit Group Mean N Mean- SE Mean | SE | pW/in | pBetw
MTAC for |Baseline |Control 1051 9954 | 0276 0381
Creatinine | (Week 0) | lcodextrin 169 0306 | 0267
Week 26 | Control 9.913 32| 10223 0290 { 0365 | 0230 0.116 | 0929
-7~ {icodextrin 10276 | 126 0460 | 0264 | 0226 | 0277 | 0416
Week 52 | Control 9.663 62 9.970 0345 | 0.308 | 0.263 0247 0559
Icodextrin 10272 | 101 10.512 0334 | 0279 | 0354 0.432
MTAC for |Baseline |{Control 105 | 18.500 | 0.367 0.830
Urea (Week 0) | Icodextrin 168 | 18.575 | 0315
Week 26 | Control 18.577 81 ] 18271 | 0.394 |-0.163 | 0.420 | 0.698 | 0.784
Icodextrin 183690 | 126 | 18523 | 0.380 |-0.084 | 0394 | 0.332
Week 52 | Control 18.118 62 | 17.880 | 0.466 |-0.238 | 0461 | 0.607 | 0.436
lcodextrin 18561 [ 101 | 18.550 | 0.473 | 0.026 | 0.543 | 0.961
MTAC for |Baseline |Control 105 { 10.725 0.341 0.993
Glucose {Week 0) | [codextrin 169 0.721 0264
Week 26 | Control 10.676 83 | 10.696 0315 ] 0.029 | 0292 0.920 | 0.018
fcodextrin 10.504 | 124 | 11.381 0354 | 1.017 | 0.282 | <0.001
Week 52 | Control 10.339 62 | 10.399 0.436 | 0560 | 0.398 0.164 | 0.197
icodextnin 10.192 99 | 11378 0.385 | 1263 | 0.343 | <0.001

9 Bascline is the Week 0 Value.  pW/in=p-Value from the within treatment group paired t-test for significant mean change
fom Baseline. pBetw=Baseline (Week 0): p-Value from analysis of variance testing for significant differences across
tTamment group means. Postbaseline (Treaument Weeks 26, 52): p-Value from analysis of coveriance testing for significant
&fferences across trearment groups for mean changes.

Comments

This safety study raises a serious question because of a unfavorable numerical mortality result suggesting

that Icodextrin might increase the risk of death in ESRD patients compared to 2.5% Dextrose. While the
difference in mortality was ot statistically significant, neither does it support the conclusion that the two

drugs are similar in terms of mortality risk.

The data were provided to support a clinical benefit related to Icodextrin administration, i.e. Quality of
Life. edema status. and weight were not convincing due to incomplete data, inconsistency over time, and

selection of timepoints, endpoints and conditions post-hoc.
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3. ML/1B/001 (MIDA.S): This was an open, randomized study performed at 11 centers in the UK with a

product called Dextrin 20 that was essentially the same drug product as the Icodextrin formulation used in

studies 130 and 131. Eligible patients were those adults on CAPD for at least three months, using 3-4

exchanges per 24 hours and free of peritonitis and mechanical drainage complications for at least 1 month

prior to entry. The primary endpoint was the comparison of the median volume of ultrafiltrate at weeks 4,
13 and 21 (called special weeks by the protocol) produced after the long-dwell 12 hour dialysis with

Dextrin 20 or the Dextrose solution (concentrations of 1.5%, 2.5% or 4.5%) as used prior to randomization
for the ITT population (last value carried forward). Other secondary analyses involved different timepoints
(weeks 3, 12 and 20 using an 8 hour long-dwell time), bag sizes (1.5 or 2.0L), subsets of the ITT
population,and efficacy evaluable populations using the Bonferroni correction. Other analyses were done of

“weak” glucose concentration i.e. 1.36%, “ medium” i.e.2.3%, and “strong” i.e. 4.25% versus Dextrin 20.

209 patients were randomized, 103 to control and 106 to Dextrin 20. Some demographic features of the

population were:

Control n=103 Dextrin 20 n=106 Total n=209
Age. mean in years(SD) [ 55.2(15.0) 55.1(14.2) 55.2(14.6)
Male Female 65%/35% 66%/34% 66%/34%
Caucasian 93% 90% 91 %
Diabetes(%) 11(10.7%) 15(14%) 26(12.4%)
The type and duration of renal disease was provided as follows:
AJl Patients .
" Control Dexirin 20 Total
Number of Patients 10 106 209
Caase
Clomeroionephritis 16 (16%) 17 (16%) 33 (16%)
Polycystic Kidney Disease 10 (0%) 10 (9%) 20 (o%)
Hypertension H @%) 2 @3%) 48 %)
FPyelonephritis 10 (Q0%) 11 Q0%) 20 (10%)
Congenital 2 (2%) o (0% T2 (m)
DNabetes Mellitus 8 (B%) 11 (1o%) ¥ (%)
Other 3 G%) n 1% 6 (2%)
Cwnaton (months)
Men sd) .. 5%6.0 @89 %.0Q133) 20 005
Maedian N ~X “3 &7 -
Mirdigum (%] 43 443
Maxiznum 4502 6390 6€3.0
n 12 103 207




The plan for the study was:

Dextrin20 7.5% ovemight

Week ) 2 s 4 s | 7 ° R ERE
vet | 4 2 | ot ja st e |t s} oo |ior]anla

12 Iv ovemight exchangs X X X

for 7 rights (weel) “ un @1)

B2, weight x x | x x | x x| x x X x x

MEs and symploms x x x | x x | x§ x| x x X x x

Macicatonichanges X x x X x X P X x x | x

Okary chack x x | x x F x| x| x x x x x

Prrvsical check x ’ : X

Meccal history x

Haematclogy & x X x x X x x x

Pasma Dextrin 20 X x3 xs x

Fasting fpide P x

Eve, ECG, Xvoy X X

RE. tosteg X x

Cranfrine desrance x } x

E’m /
§ Optional

¥ Dewirin 20 group coly
1T Mviblwﬂ.#.lhpﬂhﬂ’tm
* ME = Medical Evert

The monitoring schedule for RD-97-CA-131, the long term US safety study described above, included
scheduled visits for the newly randomized patients at baseline, week 13 and every 13 weeks to week 52.

Those entering from study RD-97-CA-130 had data at 2 and 4 weeks post baseline from that earlier study.

As can be seen from the chart above, the UK study design had a more frequent visit schedule, and at each
visit medical events and CAPD symptoms were assessed which formed part of the safety database.
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The disposition of patients can be assessed from the chart below:

Conkrol . Dextrin 20
Number reawited 103 106
rumber withdraws p dy (ap wo/at Visit 2 L 10 ( 9%
Loss of ultnafilimation 1 2
Problems wilth catheter L) 1
Apparently unrelated medical events 0 1
Patient wished to withdraw 1 2
Transplant (] 3
Other 2 3
Number in study at Visit2 9 9%
Number withdrawn temporarily 5 ( S%) 1 (11%)
Nzmber withdrawn permanently (after Visit2) - 28 (23%) 29 (30%)
Loss of ultrafiltration 1 3
Problens with catheter 1 1
Any adverse event 1 4
Patient out for 24 weeks 9 4
Patient wizhed to withdraw 3 4
Non-compliance 1 )
Transplant 5 6
Haemodialysis 2 2
Other 5 4
Number completiog stedy 71 {72%) 67 {70%)

The case report forms included a temporary withdrawal form. Since patients were seen frequently where
not only were diaries checked and symptoms elicited , where clinical circumstances indicated one
temporary withdrawal period of up to a month to stabilize the patient on his/her usual pretrial CAPD
regimen before reentering. To illustrate, patient 0608 was temporarily withdrawn on 6/21/91 for fluid

overload, swollen ankles, shortness of breath and hypertension causing migraine, stabilized and reentered
7/15 91,

Results of the median ultrafiltrate volumes for the “total population and last values™at weeks 4, 13 and 21,
where a 12 hour long-dwell time was used, were:

Seecial Control Dextrin 20 Dextrin 20 - Controt Conbdesin
Wees [y Mean (3.d) n Mean (5.d) Diffsrence in means s.e.) Interval

. ® C ms e s 88 2848 163 4 v 281 10 4043
1 sn M9 wan “ 58 280 3089 (B " neswes
2 s 196 W16 & 93 238 nos 49 1300 273
§=078 for test of nOWEORstnL treatmwat difference

F<32001 for test of overall treatment diffasence

At weeks 3, 12 and 20 where an 8 hour long-dwell time was used the overall resuits were similar.
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This analysis subdivided by weak (1.36%) or medium or strong (2.27 or 3.84%) glucose concentrations
suggested a larger benefit of Dextrin 20 versus those in the weak concentration group.
’ 9%5%

Dextrin 20 Dextrin 20 - Control Confidence
Week n N Mnn (s.d) n Mean (s.d) Differsnce In means {s.¢.) Intervat
Weak (136%/1.5%)
4 L 21 (429 “ S48 O96.4) 4627 (659 3326 to 5927
13 3 607 O340 45 5139 am.0 4532 (83.9) 37210579
a L 101S OG99 s 5611 9.3 459.6 (65.7) 3292 to 5900
Modbam 2.27%/13%)
or song (AL.86%/425%)
4 as 4926 (453.6) 2 913 2465 1588 (92.8) ~26.6 to 344.1
13 as 405.4 (ML) 20 93 @35 1879 (89.0) 10.0 10 365.8
1 35 413.6 (458.5) 0 518 Qun 1389 (93.2) 474103252
Weak : P = 0.93 for test of non-constant treatment difference

P < 00001 for twet of ovenall remtmvent difference

Madtum/Strong : p = 0.63 for test of non-constant tresvment difference
P = 0.0 for test of overall treatment difference

The report does not provide the results for “medium™ and “strong” glucose concentrations separately, and

the literature report (Mistry et al: Kidney International, vol.46, 1994. Pp.496-503) gives the results as
“weak: versus “strong” concentrations.

Regarding safety, there were 14 serious adverse events including 3 deaths; 2 in the Dextrose group and | in
the Dextrin 20 group as detailed in the following chart:

CONTROL, DEXTRIN

ML 4 (©533)0207° 2 @osos01
" 0963° 0208

Cardiac failure 1 017 1 0581
Pneumonia : - 1 0724 *** X
cvA . 2 07258 0921
Severe hypertension - 1 0502
Multiple emboli 1 0915 -
Pulmonary embolism . 1 en)e

6 8

——

* Death

> Asystole secondary to cardiac failure

***  Before Dextrin commenced -

) Patients not withdrawn

@ After nephreciomy (off Dextrin for 7 days previously)
¥ Died 7 days later

Other findings of interest were 28 skin medical events (9 in control, 19 in Dextrin), and slight but
statistically significant decline in serum sodium and chloride.
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4. MIL/1B/004 MIDAS-2 was a long-term open, uncontrolled treatment extension of 48 Dextrin patients of
the 67 Dextrin assigned completers from MIDAS. The report of MIDAS-2 covered 10/91 to 3/95 at which
point 3 patients were continuing.

Of the 48 patiénts enrolled 36 were male and 12 were female. Their average age was 57 years and 8 were
diabetics.

Attrition over time was portrayed as follows:
Entered

Attrition of patisnts from study

Continuing

23
20

. 12 11
8 7
| /l .I 3
3 3 3 i
33

Number of patients

Oct 91-Fob82
Apr-92
82
Oct-82

Jan-93
Apr:83
Jul-83
Oct-93
Jan-94
Oct-94
Feb-95
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25 serious adverse events were reported including 12 deaths (three occurring after discontinuing Dextrin in
patients 0266, 0961, 1202), and 5 withdrawals. The sponsor’s listing of these cases was:

The following SAE has been reported since the report of 16 Novembes 1994:

Patient D.OB Monthsof DateSAE.

No.. treatment

SA.E.

Ol;leome

0307 — a

1oe
For information, the previous SAE reports are given below together with information on
total duration of icodextrin treatmeat:-

12.1294 . Continued nlcerated (R) Withdrawn

SAE

A}

Patient D.O.B. - Monthsof DateSAE . Patient Outcome
No. treatment .
0104 14 00.06.92 Died at home Deceased
0206 2 03.03.93 Bowel obstroction Deceased
w211 23 00.05.93 Cardiac arrest Deceased
0213 o3 100493 Bowel obstroction Deceased
(266 23 30.0693 Cardiac arrest Deceased #)
0363 28 06.0893 Skin cancer (R) forearm  Coartinued
1) 36 154.94 Necrotic leg ulcers Continued
0303 40 13.7.04 Confusion/drowsiness  Withdrawn
(died 3.894)
wo7 21 021292 (R) pleural effusions.  Ccmtimued
w07 38 11.4.94 Proximal myopathy  Continued
0307 40 30694 Infected R great we Coextinued
3os 18 240592 Myocardial infarction  Coniinued
w316 33 25.0194 . Panlyticilcus Continued
w16 34 © 140294 Decp vein thrombosis ~ Deczased
320 15 04.0892 Bronchopneumonia Deceased
0710. /18 04.1192 Rtspinl'ory amrestion  Withdrawm'
0713 . .. 33 27.01.94 Cardiac drrest Deczased
0907 23 " 04.0893 Pleoral cffusions Withdrawn®
09509 29 22.09.93 Died at hame Deceased
(0961 7 17.03.92 Died at home
0964 25 09.07.93 Ischaemic (R) foot+  Comtinued
grogrene
0964 26 09.08.93 Cardiac arrest afier Deceased
- surgery '
(1202 10 05.05.92 Cardiac arrest after Decrased®)
surgery
1208 v. ‘15 17.0892 Severe dehydration Withdrawn
* stopped icouextrin 00.05.93 .
* became named paticat in compassionate use programme
@ stopped icodextrin 10.01.92
@ stopped icodextrin 00.02.92

Patient 719 who died of a GI bleed should be included in the above listing.

A substudy of net ultrafiltration in 12 patients gave results as follows: 1 month 424mi+221sd (n=11); 3
months 418+195 (n=12); 6 months 493+197 (n=12); and 24 months 480280 (n=12).

‘While uncontrolled, given the low mortality rate on Dextrin in the 6 months of the Midas study, this
follow-up of 72% of the Dextrin completers from the MIDAS study showed no early increase in deaths
that might suggest a reason for the low mortality found in MIDAS.
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5. PRO-RENAL: This was an open, randomized study of Icodextrin versus 2.27% glucose all utilizing one
2 liter bag for the long-dwell day exchange in 39 chronic stable APD adult peritoneal dialysis patients.
Patients who had heen hospitalized, were pregnant or lactating, had chronic exit site infections, HIV
positive as well as other reasons were excluded. The duration of the study was 16 weeks including a 2 week
baseline period, a 12 week treatment period and a 2 week follow-up period during which all patients used

the control solution for the long-dwell exchange. The Icodextrin was provided as a single 2 L bag with the
following composition:

T

COMPONENT COMPONENT ramolVL,
lcodextrin 75 Sodium 133
Caleium Chloride Ph Eur 0257 Calcium .75
Magnesium Chloride BP 0.051 Magnesium 0.25
Sodium Chloride Ph Eur 5.4 Chiloride 96 ___
Sodium lactate 45 . Lactate’ 40
Water for injection Ph Eur  q.5. ad 1000 mL

The composition of the control solution was:

COMPONENT g/L COMPONENT mmolL
Anhydrous Glucose BP 227 Sodium 132
Calcium Chloride PhEur  0.184 Calcium 125
Magnesium Chloride BP 0.051 Magnesium 0.25
Sodium Chloride Ph Eur 54 Chloride 95
Sodium lactate 45 Lactate 40
Water for injection PA Eur  q.s.ad 1000 mL

The study began on 1/21/97 and ended on 1/12/98. Eight Eurcpean centers mcludmg Germany, France, the
Netherlands and Belgium participated. The primary efficacy measure was net ultrafiltration for the long-
dwell exchange (14+2hours) with peritoneal clearance of creatinine and urea as secondary variables. The
ITT population was defined as all randomized patients and at least 1 long-dwell dialysis with the assigned
solution. The evaluable population completed the 2 week baseline period and at least the first 6 weeks of
the treatment period. Change from baseline was assessed at weeks 1, 6 and 12 with between treatment
results analyzed.

Safety was assessed during the study period and any patient experiencing a serious adverse event was
followed-up for 3 months. In addition to the usual laboratory tests, the protocol included assessments of
carbohydrate absorption, changes in insulin requirements for diabetic subjects and was amended to include
determination of the sodium content of the dialysate during the long-dwell exchanges. This was added to
assess whether the decrease in serum sodium with Icodextrin noted in other studies was due at least in part
to greater loss of sodium during the treatment dialyses.

APPE}DS
ot THIS v
0il omp,,.;".L"W
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The flowchart of procedures was:

VEEK S -2 -
viSTT _ . }-2 - -f

O mE -~

8

INTERVALS

§
M M| ] M)W

]
{
L
olojolajo

o|ojojo]o
o|o|o{o]|o]w

O|Q{0|0]Q
b
olojo| |9

foacetc dary ] [5)

BAlc I 1 oll

+1): Ta inchucm Nty wih

3 . ¥ reedec,
O 2 To be parirrad at the patien(s horre -
4 = To be parfaTrwd by 8 physiclen

{4 : The PET mzst be performed the ey aher the cialysate & bicod collections specified for the visk.
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41 patients were screened, and 39 patients entered: 19 assigned to Dextrose and 20 to Icodextrin, Patient
disposition was noted as follows:

Study Site Screened | Treatment Neof Neot IN* of patients
- grosp | pati pats ithd
s entered | completed | AR | Other
ALLSITES 41 Conrrol 19 16 3
Icodextrin 20 17 - 1 2
326: Hanmover 5 Control K] 3
codexirin 2 ] 1
52): Dusseldor! 12 Control [3 E] i
Jcodextrin 6 8
£22: Wurzburg 4 Control 2 2
Icodextrin 2 1 1
£23: Colmar 4 Controt 2 2
lcodextrin 2 2
524: Ponteise 9 Control 3 2 1
Icodextrin 4 4
525: Amsterdam 1 Control 0 0
Icodextrin b 1
§26: Leuven 4 Control 2 1 1
lcodextrin 2 ] t
550: Cherbourg 2 Control 1 i
* Icodextrin 1 ¥

- The baseline characteristics of those randomized were:

Control feodextrin All Pasients. l p-value
Group Group

Ags (yr3) 0382 @
Numbes of pstients 197 20 39

Mean 454 46.1 457

Szd Error 3.45 3.04 228

Mini 26.0 27.0 26.0

Maximum 75.0 4.0 75.0

Gender N % N % N % 0273
Male 13 68.4 i7 35.0 30 76.9

Female [ 31.6 3 V5.0 5 23.1

TOTAL 19 100.0 20 100.0 39 100.0

Primary Renal Diagnosis N | % N % N % ]0975°"
Disbetic nephropathy 2 10.5 2 10.0 4 10.3
Hyperstensive nephropathy 0 0.0 | 5.0 1 246
Glomerulonephritis 7 36.8 9 45.0 16 41.0

Polycystic kidney disesse 2 10.5 t 3.0 3 1.7

[] itial nephritis 1 5.3 0 0.0 t 2.6
Obstructive nepliropadiy 0 0.0 [ 5.0 [ 2.6

A disesse 2 10.5 1 5.0 3 1.7

Othes - S 263 s 2501 10 23.6

TOTAL 9 100.0 20 100.0 39 100.0

Race N % N 3 N % | 1.000**
Caucasian 19- [1000§ 19 | 950 { 38 97.4

Asian 0 0.0 [} 3.0 1 2.6

TOTAL 19 j1000| 20 [1000] 39 |1000

@  Analysis of Yariance used o st for differences berween treaiment groups.
**  Fisher Exact st uaed To test for difforences berween weaument groups because > 20% of the considersd
tadle’s calls hod expecied counts < 5.

As noted under renal diagnosis, 4 diabetics entered. 2 were assigned to Dextrose and 2 to Icodextrin.
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EFFICACY
The results for the primary efficacy variable of net UF were:

Treatmest IR - (Baseline}
Growp . Week -1 Week 1 Week ¢ Week 12
Control Nd. of patients - 19 9 18 17
Mean <135 1137 -115 -166
Standard error [13 79 I 101
Minimum  — T o ]
Maximum - °
Mean cliange from bascline -2 10 -20
Min change from baseli -336 =136 -331
Max change from baseline 500 419 556
p-Value for change from baseline 0.966 0.322 0.712
Sextri No. of patients . 20 20 13 17
Mean -175 323 292 206
Standard erros 55 64 3 33
ry - —
Mean change from baseline 498 472 378
Min change from baseline -25¢ -34 -105
Max change from baseline 1131 1200 85}
p-Value for change from baseline <0.001 <0.001 <0.001
OVERALL ** Jcodextrin Adjusied Mean Change 442
(From Control Adjusted Mean Change 3} p-Value ***
Repeated " Qifference (lcodextrin-Control} for Change 439 <0.00}
Mexsures) |- Sid Eror of Difference 67
Lower 90% Confidence Bound for Difference 328
Upper 90% Confidence Bound for Difference 551
had The sdjusied mean changes from the repecind anabwis of i af calemloted, with

baseline volwe at the cavariote, for each ireatment growp.

A 90% confidence interval was constructed around the differsnce berween fcodextrin and Control.

*** - pvalue from the one-sided test for trecimens differences using the repeoted measures anotysts of
covariance. ‘

The means of the long-dwell time and of the infused volumes was presented in the following two charts.

Table 11.4.4-1: Means of the Long Dwell Time (howr) at Each Visit

Visit Group N Mean Std Dev Min Max

[ Baseline (Week -1) Control ] 155 13 ]
Tcodextrin | 20 | 13.5 0.9 B 7]

Week 1 Control o 135 13 T 7]
lcodexmin | 20 | 13.8 13 T T

Week 6 Control iEf 132 3 T I
Tcodextin | 18] 134 13 T ]

Week 12 Control 7 131 12 T 7
Tcodextnin | 17] 133 03 T ]

Follow-up (Week 14) _ |Control 7] 135 12 T i
leodextrin | 16 | 133 12 ['_‘_ __:

Table 11.4.4-2: Means of the infusad volume for the long dwell (hour) at Each Visit

Visit Growp N Mean Std Dev Min | Max
Baseline (Week -1) Control 9] 194 47 _
- icodextrin_ | 20 | 1933 7 . A
Week 1 Control B 1937 4
Tcodexrn | 20| 1902 7 .
Week 6 Conwol * | 18| 1924 58 A
Tcodexuin | 18| 1876 74 ]
Week 12 Controt 17] 1901 6] ]
| lcodextrin | 17 ] 1891 7 _"_
Follow-up (Week 14) _ [Control 17 1918 100 A

{icodextrin 16 1886 kL
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For the secondary vanables of peritoneal creatinine and urea clearances respectively, results were:

Trestment | - - (Baseline)
Grosp Week -1 Week | Weel 6 Week 13
Control No. of pati 19 19 8 17
Mess - _ - - 2.08 2.19 2.20 2.10
Sundard error _on 0.14 0.13 0.1
Maximum .
Mean change from baseline 0.10 -0.00 -0.05
Min change from baseline -1.66 -0.5% .76
Max change from baseline. 1.67 0.43 0.72
p-Valoa for change from baseline 0.511 0.999 0.553
lcodextia | No. of patients 20 20 17 17
Mesn 210 2.53 2.68 2.54
dard error 0.07 0.10 0.11 0.09
Y — — —
Mean change from baseline 0.45 0.58 0.46
Mia change from baseline -0.04 0.04 -0.0_u
Max change from baseline 123 1.58 0.99
p-Value for change from baseline <0.00] <0.001 <1).001
OVERALL ** Icodextrin Adjusied Mean Change 0.43
(From Control Adjusted Mean Change 0.04] p-Valug *++
Repeated 51 ference (Icodextrin-Control) for Change - 0.43). <0.001
Measures) . Std Error of Difference 0.10
Lower 90% Confidence Bound for Difference 027
Upper 90% Confidence Bound for Difference 0.60

A The adjusted maon changes from the repeated measnures anclysis of covariance, with basetine voiue as
the coveriate. for sach treatment group.

A 90% confidence inierval was d around the diff between Jcods and Controt.
**%  This p-wolue is from the ome-sided test for gy wsing the repeated analysts
of covariance. .
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Tratmest |- © T ' (Baseltne) | - »
Greep F- . L .| Week -} Week § Week 6 Week 12
Conmol. | N, of patieats- . 19 19 13 17
Meam- . - . 221 2.28 234 227
1 Standard ervor - - . 0.19 0.14 0.13 - 0.14
Mexn change from baseline. 0.07 0.01 -0.01
Min Mﬁm beselne . -1.55 -0.50 -0.37
Max change from bescline 1.66 04%] 0.80
-Value for change from bassine 0.637 0.8461 0.957
dexuin | No. of patiests - . 20 20 17 17
Mean : 2.17 2482 2.4} 2.63
Standard eor : 0.08 0.10 0.i2 0.09
—— — —
Mean changse from baseline 0.45 0.59]" 0.47
Min change from beseline -023 -0.06 -0.17
Max changs from beseline - 129 1.43 1.08
. Value for change from baseline <0.00) <0.001 <0.001
OVERALL ** T in Adjusted Meaa Change 048} -
From . Control Adjusted Mean Change 0.06] p-Value *=*
Repeated - Difference ([podextrin-Control) for Change 042]  <0.00}
3 ) Std Ervor of Difference 0.1
Lower 90% Conlid Bound for Difference 0.24
Upper 90% Confidence Bound for Difference 0.5%
had The odpeted mean chonges from the repeatsd analyeis of . with baseling volue o3
the cavariale, for sack triatment growp.
A 90% confidence imtervel waz construcied around the differance berween Jcodexsrin and Consrol.
%%  This p-valne is fom the ded te31 for diffe nsing the repected measwres analysiy
of covariaxce. -

As with other studies, this study confirmed that for the long=dwell dialysis Icodextrin removes more fluid,
creatinine and urea than 2.27% glucose. The sponsor noted that the result exceeded the 250 ml difference
proposed in the protocol as'the smallest meaningful clinical difference, however data were provided that a
clinical benefit was associated with this physiological change.

SAFETY
Of the 39 randomized patients, 6 withdrew for adverse reactions for the following reasons:
Treatment | Patient Last study visit Reason for Description
Group N* completed withdraws)
Control 0210 Week 13 Adverse event  [Inguinal hernia
. 0502 . Week | Adverse event | Infraperitoneal leakage
diagnosed as hemia
0702 Week 6 Adverse event | Perforation of the stomach
Icodextrin. 0103 . Week1 Adverse event | Peritonitis
0304 |  Week6 Death Acute heart failure
0703 | Week | Transplantation | . +

‘While 1 death was noted during the trial, there were 2 other deaths in the Icodextrin group shortly after the
treatment period. No deaths occurred in the Dextrose group. A brief narrative of those deaths follows.
Patient 0304 was a 29 year old Caucasian male who had a history of hypertension for 2 years prior to entry
on 4/8/97. On3727/97 BP was 150/80. Developed acute cardiac failure on 5/29/97 and died. Post mortem
showed marked LVH and circulatory failure was listed as the cause of death. No acute M1 was found.
Patient 0801 was a 53 year old Caucasian female who entered the trial on 10/21/97, developed hypertension
on 2/2/98, was switched to the control solution and became normotensive on 2/9/98. No date or cause of
death given.

Patient 0212 was a 59 year old Caucasian diabetic male who entered the trial on 11/6/97, was noted to have
hypertension on 2/4/98 and had a stroke on 2/15/98. Presumably that was the cause of death on 2/21/98. 6
additional patients with serious adverse reactions were identified; 5 taking Dextrose and I on Icodexrtin.
The reactions were extraosseous calcification (history of hyperparathyroidism), inguinal hernia,
hyperhydration, hernia, stomach perforation in the Dextrose group, and peritonitis in the Icodextrin group.
These reactions were classified as serious because of the need for hospitalization.

56 other adverse reactions were noted; 25 in the control group and 31 in the Icodextrin group, most thought
unrelated to drug treatment.
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Laboratory abnormalities were found for serum sodium, chloride, alkaline phosphatase, serum amylase,
and serum AST (SGOT) in direction and degree consistent with the findings of other studies.

APPtADS T4y
LA H!S 1‘; .
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APPEARS THIS way
ON ORIGINAL
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The explorations of both serum and peritoneal sodium were more extensive with the following graphs
depicting the patterns of change over time.

- A Sartm - Sodium ; Mean +- Std seror
{ESRD range: 125 - 148)

mmell L

Sodium in ;3. Jotal axtracted

mhqg

cumuGUEIBUBYE

The change from baseline for carbohydrate absorption was somewhat greater in the Icodextrin arm
compared to the Dextrose arm (+8gms/long-dwell versus +0.3gms/long-dwell, p=0.003).

Of the 4 diabetic patients, 1 in the Dextrose arm required an increase in insulin. ‘
These safety data are not reassuring, since there was a numerically greater number of deaths in the

Icodextrin group compared to control in this study where reasonably frequent clinical observations were
made.

-
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6. ML/1B/011 (DIANA): This was an open, randomized parallel study of Icodextrin 7.5% versus Dextrose
(1.36% or 2.27% or 3.86%) for long-dwell dialysis in 38 adult ESRD adult APD patients. The electrolytic
composition of the Control in mmol/liter was Sodium 132, Chloride 102, Calcium 1.75, Lactate 35, and

Magnesium 0.75. For Icodextrin it was Sodium 133, Chloride 97, Calcium 1.735, Lactate 40, and
Magnesium 0.25.

The duration of the study was two years, and it was conducted in the Netherlands at two hospitals

(Rotterdam and Haarlem). The primary purposes of this study were to:

A. Evaluate the safety, efficacy and biocompatability of Icodextrin compared to Dextrose.

B. To evaluate whether there was less damage to host resistance (macrophage function, peritonitis
episodes) and to the peritoneal membrane with Icodextrin.

C. To assess “whether the glycation of peritoneal membrane” was less with Icodextrin.

APPEARS THIS wAY
ON ORIGINAL
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Mouth

Visit ot
General

Physical exam
weight

blood pressure
Symptoms
medical events

Laborstory measurements
Hb; ht, ery, plat, WBC
ASAT, ALAT

YGT, AlkPhos
Creatinine

Urea

Ca, P

Albumin

Glucose

*Osmolality

HbA ¢

Cholesterol
Triglycerides
HDL-chol

Dialysis reiated
*MTAC

*UF

Residual vol.

KIv

*Glucose load

Dextrin 20/metab
Peritonitis -
Macrophage Fey receptor
function

Urinary measurements in 24-hour samples

Volume
Creatini
Dextrin 20/ metab

In times of peritonitis
MTAC

UF .

Dextrin 20 / metab

In vitro (efftuent)

* Peritoneal macrophage
IL-1 production

Opsonin

L6038

TGF-8, TNE -- -

*CA-128 -~

*Procollagen -

*Glycated albumin

Peritoneal histology
Percutaneous biopsy
: Smﬁalbm-m

possible .
* Primary endpoints

No formal estimation of sample size was done, and corrections for multiple endpoints were to be made

appropriately.
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The demographics of the 38 randomized patients were:

TOTAL . GLUCOSE ICODEXTRIN
Number of patierts~~ = - 19 ’ 19
Sex male 27 ' 17 10
female 11 , 2 9
Race: Asian & 1 ' 3
Caucasian : 31 16 15
Afro-caribbean 2 1. . 1
other 1 1 - 0
Age (years) . ,
mean. 52.18 51.42 . 52,85
sd 13.28 15.38 11.18
~ min 21 21 , 31
max 70 68 70
Diabetic 2 2 0
RENAL DISEASE AND APD HISTORY
GLUCOSE ICODEXTRIN
Main cause of renal disease )
g _ ) 8 - 8
polycystic kidney disease 3 4
hypertension 1 5-
pyelonephritis 1 0.
congenital 1 -0
diabetes 1 [0
other - 4 4
New to APD 5 5
Duration of APD {months) for estabiished CCPD patients
mean . 29 21
-sd 26 18
min /7
max '4
n 14 14
Current daytime regime
dry 2 1
dry+CAPD 0 2
1.38 3 4
227 . 10 11
- 388 3 1
227+CAPD - 1 0



The number of patients assessed at each timepoint was:

Month 0 3 6 9 12 15 18 21 24
N on 19 19 18 15 12 il 9 7 7
Icodex.
N on 19 16 14 13 13 12 8 6 6
Control

ITT and completer analyses were done, but insufficient data was collected for the biocompatability

endpoints specified in the protocol, such as IL-6 or TNF-a, and where sufficient data were available, such
as with macrophage function, no differences between groups were noted.

The only efficacy endpoint that did show a significant difference was net UF. At baseline both groups
showed negative net ultrafiltration volumes. While this negative direction continued in those receiving
Dextrose for the log-dwell dialysis, the UF volumes became positive for those assigned to Icodextrin.

Of greatest interest in this study are the safety results.

5 patients died during the study and 1 died two and one-half months after withdrawal from the study. All
were in the Dextrose group. A brief cause of death for each patient follows.

A006/0006 66 year old Caucasian male-infection and sepsis after toe amputation.

A017/0017 66 year old Caucasian male-CVA.

A019/0019 68 year old Asian female-dehydration, hypotens'itén, transferred to nursing home and died 4
months later. -

A025/0025 57 year old diabetic Caucasian male-peritonitis due to bowel ischemia.
A027/0027 67 year old Caucasian male-myocardial infarction.
B010/0110 55 year old Caucasian male-acute necrotic pancreatitis.

While the Pro-Renal study results included 3 deaths all on Icodextrin, this study result shows an opposite
numerical direction.

In addition to the deaths, 7 patients withdrew from the Dextrose group and 12 from the Icodextrin group.
The major reason given was transplantation.
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7. ML/1B 020 (DELIA): This was an open, single center randomized crossover study in 11 adult ESRD
undergoing APB-hich compared Icodextrin to a dry dwell. The design of the study was as follows:

DEXTRIN A CONTROL A
RUN WASR POST
R . ouT sTUDY
CONTROL B DEXTRIN B
visitT 1 2 3 4 5 6 7 8
WEEKNoe O 2. 5 ] 12 15 18 20

Of the 11 randomized patients, all were Caucasian, 3 were male and mean age was 51.9 years+13.6. 7
patients completed both study periods, and diabetes was the most frequent cause of the renal disease.

For the completers, there was no significant difference in 24 hour total ultrafiltration volume for the
Icodextrin arm versus the control arm. There was a significant increase in creatinine clearance during the
Icodextrin treatment compared to control (47.41/week+12.0 versus 29.5+8.7,p<0.01).

Concemning safety, there were no deaths reported, there were 7 serious adverse reactions reported (4 in the
Icodextrin period). 6 patients withdrew for peritonitis or diarrhea, 4 during the Icodextrin period.

8. RD-99-CA-060 and ML/1B/014 (MIDAS Substudv) were two pharmacokinetic studies; the first of a
single Icodextrin exchange, and the second of Icodextrin levels at steady state, after stopping and after
restarting Icodextrin. These will be reviewed in the Biopharmaceutics review, as will study ML1B/002 that
evaluated insulin absorption when administered intraperitoneally during CAPD with Icodextrin or glucose.

0N 0RiG1x
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9. ML/1B 009 (!DEAI;): This was an open, noncomparator study of Icodextrin in CAPD patients who had

lost ultrafiltration across the peritoneum as defined by a PET study. Although the study planned to enroll

100 patients at 10 European centers and treat patients for 6 months, it was stopped after 16 patients enrolled

in over a year. No efficacy data are presented, but safety data were reported.

8 males and 8 females entered at two centers; one in London, the other in Brussels. They ranged from 19 to
78 years of age. No other demographic data were presented.

Patient disposition was detailed as follows:

Study
Patient #, Solution | Visit2 | Visit3 Visit 4 Visit § Visit 6 Visit 7
| Dispositios | Receipt

10t, Feb.24, |March27, | April 04, May22, | Junel9, July 18, Sept. 04,
Completed 1995 1995 1995 1995 1995 1995 1995
102, March 17, | April 18, | May 15, June 12, July 10, Aug. 03, Sept. 04,
Completed 1995 1995 1995 1995 1995 1995 1995
301, Jan.24, | Feb.24, | March24, | April26, | May 26, June 30, July 28,
Completed 1995 1995 1995 - 1995 1995 1995 1995
302, Jan.23, | Feb.24, | March31, | April27, | May 19, June 30, July 19,
Completed 1995 1995 1995 1995 1995 1995 1995
303, WD Feb. 02, | March 02,

03/29/1995 1995 1995

304, Feb. 02, |March 02, | March30, | April2], | May 10, June 20, July 27,
Completed 1995 1995 1995 1995 1995 1995 1995
305, WD Feb.21, [March2l, | April24, May 24, -

05/30/1995 1995 1995 1995 - 1995 :
306, March 15, | Apr. 04, May 03, June 06, July 28, Aug. 25, Sept. 26,
Completed 1995 1935 1995 1995 1995 1995 1995
307, WD July26, | Aug.25, | Sept.29, Oct. 24,

117171995 1995 1995 1995 1995

308, WD | Sept. 17, | Oct.04, | Nov.06, | Dec.UNK,| Jan.09, Feb. 13,

03/07/1996 1995 1995 1995 1995 1996 1996

309, WD NA —_—

Date UNK

1101, WD May 19, | June 16, July 13,

07/13/1995 1995 1995 1995

1102, May31, | nei2, | July3l, Sept. 01, | Dec.01, | Jan.08, Feb. 08,
Completed 1995 1995 1995 1995 1995 1996 1996
1103, May 30, | June23, July 31, Sept. 01, | Oct. 03, Oct. 27, Dec. 01,
Completed 1995 1995 . 199§ 1995 1995 1995 1995
1104, WD July 31, —_

08/18/1995 1995

1105, WD Dec. 12, | Jjan. 05,

01/16, 1996 - 1995 1996 :
WD = Withdrawn - UNK = unknown NA=Not applicable —~ Patient did not complete Visit 2
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5 patients died. Those were:

patient 305-50 year old diabetic Caucasian female died after a myocardial infarction.
patient 307-77 year old Caucasian female had peritonitis and was not responding to dialysis.
patient 308-78 year old Caucasian male died after a myocardial infarction.

patient 1104-75 year old Caucasian male died in his sleep.

patient 1105-45 year old Caucasian male died after a cardiac arrest.

Each of these patients had a history of cardiovascular disease.

Other serious adverse reactions were reported by 5 patients. These included hypertension, CVA,
overhydration, diabetic management problem, exit site infection, and peritonitis.
Without a randomized control group, it is difficult to assess the significance of these safety results.
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VL. INTEGRATED REVIEW OF EFFICACY

The three controlled efficacy studies, 130, MIDAS, Pro-Renal, demonstrate That Icodextrin is an effective
peritoneal dialysis drug, and is superior to 1.5% and 2.5% Dextrose for ultrafiltraton amounts and
creatinine and urea peritoneal clearance during the long-dwell period for CAPD and APD. Icodextrin long-
dwell dialysis would be integrated into a daily treatment regimen which would still employ Dextrose for
the other dialyses.

None of the patients entered were doing poorly on their regimen which consisted of Dextrose for all
dialyses, but greater volumes of fluid and waste products were removed when Icodextrin was substituted
for the long-dwell. The sponsor does not make a convincing case that this represents a clinical benefit were
everyone to be treated with the new drug. In some cases excess fluid removal could lead to dehydration,
hypotension, electrolyte imbalance. What attempts were made to show a clinical benefit, e.g QoL results,
edema status, were not convincing because of incomplete cohort results, post-hoc selection of time points
and scales, and inadequate statistical consideration of non-preplanned endpoints and multiple comparisons.
That is not to say that the sponsor needs to prove that fluid and waste removal in ESRD is beneficial.
Compared to historical expectations it is clear that Icodextrin is an effective dialysis drug, but compared to
a currently used and well-tolerated drug there is no convincing data to demonstrate clinical superiority.

YHINTEGRATED REVIEW OF SAFETY

840 patients were included in the sponsor’s integrated summary of safety; 493 assigned to Icodextrin and
347 10 control. The breakdown by study was as follows:

Study | Ceontrol Growp | Extraneal Group | Total Patients

Key Studies

§7-CA-130 35 50 175
RD-97-CA-131 112 I 287
| \ML/B/001 (MIDAS) 103 106 209
PRO-RENAL-REG-035 19 20 39
Tom] Key Sudies 319 391 710
Supportive Studies ; -
MLJIB/011 (DIANA) 15 19 38
ML/IB/020 (DELIA) ] 0 19°
ML/IB/014 (MIDAS-2) s a8 38
RD-99-CA-060 = 3 13
ML/B/014 (5-5) = 12 12
Total Supportive Studies 28 102 130
Total All Studies 347 393 340

*DELIA population data from Baxter. One patient received no drug and 8 not included in this.
tible; 2 patients received icodextrin only; 1 received control only; a total of 12 patienrs were
enrolled.

The duration of exposure was:

Control Group | Extrameal Group All Patients
N =347 N=493 N=840
Duration (days)
Mean x SE 1743 +8.25 2325+ 11.06 208.8+739 |
| Minimum -— - -—
Median 165.0 169.0 1690 ~ |
Mxtmum -
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Some demographic characteristics were:

Control Group | Extraneal Groap |  All Patients
N =347 N =493 N = 840
Age (7s) — :
MemtSE .. 54.1£0.76 53.9'+0.63 5401048
Range , 19-86 13-83 18-86
Weight (kgs)
Mean £ SE 74.410.82 75.6 £ 0.69 75.1 20.53
Range 43.4-1454 37.0- 1405 37.0-145.4
Control Group | Extraneal Groap All Patients
n % » a %
Age Categories
\ |8 33 9.5 52 105 85 10.1
35- <45 63 182 70 2 133 15.8
45.<55 65 18.7 113 ns 178 212
55 . <65 9t 262 135 214 226 269
65 - <75 76 219 102 20.7 178 212
>=75 19 55 21 43 40 48
Gender
Male 175 50.4 278 56.4 453 53.9
Female 172 | 196 215 | 436 387 46.1
Race
Caucasian 257 74.) 360 | 73.0 617 735
Hispanic e 29 14 28 %4 29
Asian 12 3.5 2 4.5 34 40
Black ' (] 17.9 90 183 152 | 181
Other 6 1.7 7 14 13 1.5
ce: Appendix 8 Summary Table 3.0a

Diabetic, hypertensive and hypertensive nephropathy subpopulations were represented as follows:

Table 3: Disease Subpopulations by Treatment Group

| Coatrol Group |  Extraneal Group
Patients with Diabetes
All Studies 94 132
Key Studies 92 116
Supportive Studies 2 16
Patients with Hyper
All Studies 147 243
Key Studics 134 1383
Supportive Studies 13 55
Patients with Primary Diagnosis of Hyperteasive Nepbropathy
All Studies 68 114
Key Studies 67 (3]
Supportive Studies 1 23
Ref Appeadix § Sommary Tables 4.0, 200, 4.0¢
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Disposition of patients was:

*Control Group - -Extraneal Group
[ [ % n |]. %
"ALL STUDIES N=347 N=493
Completed Study 246 709 323 65.5
Prematurely Discontinned Study 101 29.1 170 345
Transplantation 16 46 32 6.5
Adverse experience 41 1.3 66 134
Death ' 9 26 17 3.4
Protocol violation il 32 7 1.4
Other 24 69 43 .97
KEY STUDIES . N=319 N=351
Completed Study 232 727 2T ~ 693
Prematurely Discontinued Study 87 n3 120 30.7
Transplantation 10 3. 13 33
Adverse experience 38 119 51 13.0
Death 4 13 8 2.0
Protocol violation 11 34 7 1.8
Otber 24 - 75 41 10.5
SUPPORTIVE STUDIES N=28____ N=102
Compieted Study 14 50.0 52 ~51.0
Prematurely Discontinued Study 14 50.0 50 49.0
Transplantation 6 214 19 -18.6
Adverse experience 3 10.7 15 14.7
Death 5 179 9 3.8
Protocol violation - 0 [} 0 [+ I
Other _ 0 0 7 . 69
Ref: Appeodix 8 S y Table 1.0 . - : .

The mortality comparisons did not include all patients who died during and following the study. This will

be presented later.

ADVERSE EVENTS

For adverse events occurring in 5% or more of patients by treatment group and all patients were presented

as follows:

THIS v
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Control Group Extraneal All Patients
(=347 Group (N=340)
COSTART BODY SYSTEM (N=493)
Preferred Term n % n % - [ Y
BODY GENERAL i
Peritonitis 7 88 254 -130 26.4 218 260
Exit site infect” ~ 58 16.7 73] 148 131 15.6
Pain 45 | 124 43 9.7 91 10.8
Headache 23 6.6 43 8.7 66 79
Pain abdo 20 58 39 79 59 70
Flu synd 21 6.1 35 71 56 6.7
Injury accid 14 40 3 63 45 54
Asthenia 27 78 23 5.7 s5 65.
Lab test abnorm - 12 35 25 5.1 37 44
Pain chest 12 35 25 5.1 37 44
Bain back 18 52 2 45 40 43
infect : 19 5.5 21" ] 43 40 48
CARDIOVASCULAR ]
Hypertens 29 84 | 62 12.6 91 10.8
Hypotens 37 107 32 6.5 69 82
DIGESTIVE
Diarrhea 33 9.5 40 8.1 73 8.7
Nausea . 17 49 35 71 52 62
Nausea vomit - . 2t 6.1 25 5.1 46 5.5
Dyspepsia 13 3.7 25 5.1 38 as
Vomit ’ 19 55 22 45 41 49
[HEMATOLOGIC & LYMPHATIC :
Anemia 39 112 55 1n2 94 112
METABOLIC & NUTRITION ) -
Hypokalem 37 -] 107 34 69 1.1 35
Hypoproteinem 32 9271 34 69 66 79
Hypervolem : 20 5.3 28 5.7 48 5.7
Edema 17 49 28 5.7 45 54
Hyperphosphatem 26 75 25 5.1 .51 6.1
Hyperglycem 12, 3s 25 51 37 44
Edema periph 29 84 13 37 47 5.6
MUSCULOSKELETAL
| Arthralgia 27 7.8 3 63 58 69
- Control Group |  Extraneal All Patients
(N=34T) Group (N=840)
COSTART BODY SYSTEM (N=493)
Preferred Term n % n T % n %
ey T T
NERVOUS
Dizziness 19 55 27 5.5 46 - 55
(RESPIRATORY R
Upper res infect 46. | 133 74 | 150 120 143
Cough inc 13 37 3s 7.1 48 5.7
Dyspnea 24 6.9 26 53 50 | 60
SKIN .
Rash 16 4.6 50 10.1 66 19
Pruritus : ] n 6.6 27 55 50 6.0
Skin dis - : 18 52 11 22 29 35
Eves3 are ordered within each Body System from highest 1o lowest incidence rates within the Extraneal
grow. o

Some events of interest were peritonitis, hyperglycemia, edema and rash.

Episodes of peritonitis were similar between groups as was hyperglycemia. Edema was more frequently
noted in the control group, and has been discussed in the results of individual studies.

Rash was approximately twice as frequent in the Icodextrin treated patients and deserves further comment.
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A breakdown by study of skin adverse events leading to discontinuation was:

[ Stedy Patieat Preferved Study Day at | Relationship Severity
D . Term Onset of AE - | to Study Drug | Assessment

RD-97-CA-131 | 37301 Derm exfol 19 Definite Mild
AD-97-CA-131 1 Pruritus 32 None Mild
RD-97-CA-131 | 17201 Pruritus 51 Possible Severe
RD-97-CA-130 | 22101 Rash 1 Probable Mild
*D-97-CA-130 | 33106 Rash 6 Probable Moderate
RD-97-CA-131 | 19503 Rash 7 Possible Severe
RD-97-CA-131 | 2340t Rash 5 Probable -{ Severe
RD-97-CA-131 | 57301 Rash 5 Defmite Moderate
RD-97-CA-131 | 45401 Rash E] Probable Moderate
*D-97-CA-131 | 33305 Rash vesic bull 21 Possible Moderate
KD-97-CA-130 | 23208 Skin discolor 8 Probabie Mild

I MIDAS-2 303 Ulcer skin 1210 None Severe

{ MIDAS-2 307 Ulcer skin 1334 None Moderate

[ rD-97-CA-130 | 23210 Urticana 9 Probable Severe
Rel Appendix 8 5 Y Table 17.0 -

All were treated with Icodextrin although patient 307 had been assigned to Control in MIDAS-1 and
Icodextrin in MIDAS-2.

For skin events judged related to study drug, 14 patients on control (4.0%) reported such events versus 49
patients on Icodextrin (9.9%; p<0.001).
By gender the following skin events were noted:

f Males Females

Control Extraneal Control Extraneal

Group Group Group - .Group
COSTART (N=175) (N~278) - (N=172) (N=215)
Preferred Term [ 3 n % [) % n %
Derm exfol 0 [ [} 0.4 1 0.6 3 32
Eczems 0 0 2 0.7 1 0.6 4 19
Furunculosis 4 23 5 1.8 0 0 [] 0
Herpes zoster 5 29 1 04 4 23 1 0.5
Nail dis 0 0 1 0.4 2 12 4 1.9
Pruritus 10 57 11 40 14* | 8.1* 16 74
Rash 4 23 19 6.8 12 7.0 31 144
Rash vesic bull 5 2.9 5 1.8 4 23 1 05
Skin dis 6 34 5 1.8 12 7.0 ] 28
Skin dry 1 0.6 8 29 2 12 2 0.9
Ulcer skin 3 1.7 9 32 10 5.8 7 33

*Values for “pruritus” include one coatrol patient with preferred term “pruritis™

Exfoliative dermatitis and rash appear to be more frequent complaints in females.
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Adverse events leading to discontinuation of the drug assigned were:

Control Extraneal All Patients
Group Group (N=8490)

COSTART Body System (N=347) (N=493)

Preferred Term~ ’ n % 'Y % n %
BODY GENERAL :

Peritonitis 14 4.0 18 3.7 32 38

Pain 3 09 i 02 4 05

Pain back 2 0.6 1 02 3 04

Asthenia 3 09 1] 0 3 04

Pain abdo 3 09 0 0 3 04

Hemia 2 0.6 0 0 2 0.2
CARDIOVASCULAR

Hezart arrest 3 0.9 7 1.4 10 12

Infarct myocard 4 12 4 0.3 8 10

Hypotension 4 12 1 0.2 5 06
DIGESTIVE

Obstruct intest 1 03 3 0.6 4 0.s

Hem Gl 1 0.3 3 0.6 4 0.5

Nausea vomit 4 12 2 04 6 0.7

Anorexia 2 0.6 0 0 2 02
. Nausea 2 0.6 0 0 2 02
HEMATOLOGIC & LYMPHATIC

Anemia . 3 0.9 2 0.4 5 0.6
METABOLIC & NUTRITION

Dehydrat 4 1.2 3 0.6 7 038

Electrolyte abnorm 2 0.6 2 0.4 4 0.5

Hypervolem. 2 0.6 1 02 3 0.4

Hypovolem 2 0.6 1 02 3 0.4

Hypokalem 4 12 0 0 -4 0.5

Uhrafil dec 2 0.6. 0 0 2 0.2
NERVOUS

Insomnia 2 0.6 2 04 4 0.5
SKIN .

Rash 0 0 [ 12 6 0.7

Only one event per patien: per preferred term was counted.
Events are ordered within cach Body System from highest to lowest incidence rates within the Extraneal
group. -

Proportions were similar between groups, though rash was a more frequent reason in Icodextrin treated
patients.
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SUBGROUPS:GENDER, AGE, RACE, DIABETES
By gender and treatment group the comparative incidence of selected adverse events was:

Control Group Extraneal Group
e Male Femals Male Female
COSTART Body System N=17% N=172 N=178 N=218
Preferred Term n % n % [) % n %
CARDIOVASCULAR :
Angina pectoris 2 11 3 1.7 11 4.0 1 05
Cardiac murmur 1 0.6 0 0 2 0.7 8 32
Hean arrest 1 0.6 2 12 i0 3.6 1 05
Hypertensioa 16 9.1 13 16 28 10.1 34 158
Hypotension 13 14 24 140 | 23 8.3 9 42
DIGESTIVE
Dyspepsis 9 5.1 4 | 23 13 | 47 12 5.6
Nausea 7 4.0 10 | 5.8 12 43 23 10.7
Vomit : _32_ 5.7 9 52 8 2.9 14 6.5
HEMATOLOGIC AND LYMPHATIC |-
Anemia 12 l 6.9 27 157 28 10.1 27 12.6
Leukocytosis 1 06 | 3 | 1.7 5 1.3 10 4.7
METABOLIC AND NUTRITION o
Edema [ 34 11 64 14 5.0 14 6.5
Edema periph 11 63 18 | 105 5 1.3 13 6.0
Hypercalcem 2 1.1 8 4.7 10 3.6 7 33
Hyperglycem 4 1231 8 | 47| 15|54 ] 10} 47
Hyperphosphatem 8 | 46 | 18 {105] 10|36 ] 15| 70
Hypervolem 7 4.0 13 16 11 4.0 17 19
Hypoglycem 0 [} 9 1521 4 {14 2 | 09
Hypokalem - 12 69 25 14.5 12 43 2 102
Hmfnﬁn 6 34 | 26 15.1 17 6.1 17 1.9
MUSCULOSKELETAL R
Arthnlgia 11/} 63 16 9.3 10 3.6 21 | 9.8
NERVOUS .
Neuritis periph 1 06 | 10 | 5.8 1 0.4 7 3.3
RESPIRATORY
Cough inc s 29 8 4.7 15 54 20 93
Dyspnea 6 3.4 13 10.5 1 40 15 10
Upper res infect 23 13.1 23 134 39 14.0 35 16.3
SKIN
Demm exfol 0 0 1 0.6 1 04 3 3.7
- " Pruritus® 10 537 14 8.1 1 4.0 16 74
Rash 4 23 12 70 19 6.3 31 144
Skin dis 6 34 12 7.0 5 1.3 6 2.8
Ulcer skin 3 1.7 10 5.8 9 32 7 33
SPECIAL SENSES :
Ear dis 1 0.6 2 12 1 0.4 9 42
UROGENITAL : '
" Infect urin tract 4 23 12 | 70 9 32 4 1.9

* Includes one female control patient with preferred term “prusitis.

Hypertension seemed more frequent in the Icodextrin treated females versus control females, but the
hypotension result was in the opposite direction. Nausea was also somewhat more frequent in Icodextrin
treated females compared to control treated females, but was similar to males treated with Icodextrin. Rash
was most frequently reported in Icodextrin treated females.
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In the geriatric population versus all patients, the results were:

Control Group Extraneat Group

COSTART 2 65 years All Studies 2 65 years All Studies | -
BODY SYSTEM N=95 N=347 N=123 N=493

Preferred Té&m [ % [ % n % n %
CARDIOVASCULAR

Hypertension 7 74 29 84 7 57 62 12.6

Hypotension 12 126 37 j107] 11 39 32 | 65

Vasce dis periph 3 8.4 13 3.7 7 5.7 17 | 34
HEMATOLOGIC & LYMPHATIC

Anemia 11 1.6 | 39 | 112 7 53 55 1 N2

Leukocytosis 0 0 4 121 7 5.7 15 3.0
METABOLIC & NUTRITION

Dehydration 8 8.4 17 4.9 il 8.9 23 | 47
NERVOUS

Dizziness 3 3.4 19 55 10 3.1 27 | 55
SKIN

Pruritus 1t 116} 23 6.6 4 33 27 | 55

Rash 6 63 16 4.6 10°| 8.1 50 10.1
Refe Appendix 8 S y Tables 9.0a, [4.12

Most results between groups were of comparable frequency.
Conceming race comparative results for Caucasian and Black were provided:

Coatrol Group _ Extraneal Group

COSTARY Csucasian Black Caucasian Black
BODY SYSTEM N=257 N=62 N=360 N=90

Preferred Term L] % = % n Y n | %
BODY GENERAL

Exit site infect 40 1 156 10 | 161 | 64 | 178 |-.5 56

Flu syndrome 18,1 70 2 32 29 § 81 2 22

Headache 181 70 3 43 2t 58 17 | 189

Pain chest 10 3.9 1 1.6 16 | 44 7 73
CARDIOVASCULAR

Hypertens 19 74 7 113 1 32 3.9 23 | 256

Hypotens 18 790 14 | 226 | 21 5.8 9 100

Syncope 3 12 4 6.5 2 0.6 1 1.1
DIGESTIVE

Diarrhea 21 32 10 16.1 31 8.6 6 6.7

Gastritis 1 0.4 6 9.7 5 14 3 33

Nausea 12 4.7 1 L6 26 | 72 6 6.7

Nausea vomit 14 54 5 8.1 23 64 2 22

Vomit 19 714 0 0 17| 4.7 3 33
HEMATOLOGIC AND LYMPHATIC

Anemia 25 | 9.7 10 | 160 1 40 | 1L} 1§ 122
METABOLIC AND NUTRITION

Edema 9 35 7 1131 20 | 56| 8 89

Edema periph 3 70 |- 7 | 13 9 25 5 56

Hyperglycem 6 123 6 9.7 23 6.4 2' 1 22

Hyperphosphatem 2 36 2 32 21 58 i L1

Hypoglycem - 3 12 6 9.7 5 14 i 1.1

Hypokalem 23 39 13 j210) 18 | 50 13 ] 144

Hypoproteinem 19 74 1 177 ] 26 |72 8 39

Hypovolem 2 0.8 4 6.5 [ 1.7 2 22

Phosphatase alk inc 2 0.8 4 6.5 1t 3.1 3 33
MUSCULOSKELETAL

Arthralgia 23 | 39| 2 32 } 21 | 58 6 | 67
RESPIRATORY

itis . 3 3.1 4 6.5 10 { 28 | 7 738

Upper res infect 36 140} 7 13} 59 | 1641 10 | 111
SXIN -

Herpes zoster 3 j12)] 4 [6s] 2 o8] 0o o

Pruritus® - 17 6.6 1 16 17 | 47 4 44
. .R‘Lﬂ" 11 | 43 3 4.3 36 | 100 8 39
ok ooe female G control patient with preferred 1orm ~pruritis.”

PP ] y Tables 16.0n 20d 16.3a

Exit site infections seemed least frequent in Blacks on Icodextrin, while headache was most frequent in this
group. Rather than put credence in these findings, one should be very cautious in any of the many
numerical differences found in these exhaustive comparisons.
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For diabetics versus all patients the results for selected adverse events were:

All Studjes Population Diabetic Subpopulation
Control Extraneal’ Control Extraneal
Group Group Group Group
COSTART BODY SYSTEM (N=347) (N=493) (N=94) (N=132)
Preferred Term n % n % » % n %
BODY GENERAL i
Asthenia 27 78 | 28 | 57 12 128 ] 13 9.8
Injury accid 14 | 40 { 31 63| 6 6.4 16 | 12.1
Lab test abnorm 12 351 25 | s [3 6.4 19 | 144
Painbeck . 13 52 §.22 | 45 ] 85 3 23
CARDIOVASCULAR ]
Hypotens 37 {107} 32 ) 65 15 (160} 14 | 106
DIGESTIVE - . i
Diarthea i 33 95 | 40 | 8.1 15 | 160} 11 83
Nausea - . 17 | 49 | 35 | 71 4 43 |- 14 | 106
BEMATOLOGIC & LYMPHATIC
Anemia ] 39 P12 55 112} 14 [149 7 25 | 189
Leukocytosis 4 12 15 3.0 3 32 12 21
METABOLIC & NUTRITION .
Hyperglycem 12 35 25 S.1 11 17| 21 | 159
Hypochlorem 3 0.9 4 1.6 0 0.0 7 53
Hypoglycem 9 26 6 12 3 85 6 45
Hypokalem 37 {107) 34 } 69 | 18 j19.1 | 12 | 91
Hyponatrem 7 20 1m |22 2 217 10} 76
Hypoproteinem 32 192 | 34 | 69 4 | 149 ] 21 | 159
SKIN - ‘
Rash 16 | 46 | 50 | 101 5 53 14 | 106
Skin dis : 18 52 11 22 10 | 106 7 53
ReZerence: Appeadix 8 Summary Tablcs 5.08 and 33.08

Since Icodextrin was developed with one expectation that it would provide less glucose load to diabetics
and therefore be better tolerated, it is interesting that hyperglycemia was slightly more frequently reported
in diabetics taking Icodextrin. Rash was also more frequent in this group.

Metabolic events were also compared in diabetics versus all patients:

All Studies Population Diabetic Subpopulation

Control Group | Extraneal Group| Control Group |Extraneal Group
COSTART (N=347) (N=493) (N=94) (N=132)
Preferred Term [ % n % [ % n %
Edema 17 49 | 28 | 57 9 56 [¥) 9.1
Hypercalcem 10 2.9 17 3.4 2 2.1 3 6.1
Hypercholesterem 3 23 10 2.0 6 64 3 2.3
Hyperglycem 12 3.5 35 5.1 11 1.7 21 159
Hyperphosphatem | 26 73 | 23 5.0, 11 11.7 12 91
Hypochlorem ) 3 1 09 3 1.6 0 0.0 7 53
Hypocholesterem 1 0.3 [3 12 [}] .00 6 4.5
Hypoglycern 9 26 ~6 12 [ 35 3 4.5
Hypokalem 37 10.7 34 6.9 18 19.1 12 9.1
Hypomagnesem 4 12 ? 14 4 43 2 15
Hyponatrem ] ki 2.0 11 22 . 2 2.1 10 7.6
Hypoprotemem 32 92 34 6.9 14 149 21 15.9
Phosphatase alk inc [ 1.7 14 2.8 5 5.3 6 | 45
Ulrafifdec 6 | L7 2 04 3 32 0 0.0
Reforence: Appendix § Summary Tabics 9.08 and 33.08

For many comparisons diabetics had events more frequently than all patients (and nondiabetics by
subtraction). Hypercalcemia and hyperglycemia was somewhat more frequent in diabetics treated with
Icodextrin. Hypokalemia was more frequently reported in diabetics on the control drug.
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o LABORATORY FINDINGS

The sponsor provided summary information on the following laboratory parameters: serum sodium, serum
chloride, alkaline phosphatase, serum amylase, and osmolality which results are presented below.

Serum Sodium-~ - i
Table27:  Mean Values and Mean Changes From
Baseline in Sodium (mmol/L) — All Studies

Change From
Treatment Data Baseline
Visit Group | N | Mean SE | Mean| SE

Baseline . {Control | 341 | 138431 | 0.195 | — =
Extraneal 472 | 138.530 | 0.160 = g
Ope Month | Control - |269 |138.141 | 0241 | 0242 | 0209 |
Extraneal |299 |135.592 | 0212 | -2.744 | 0217
5 Moaths  |Copmrol | 217 | 138.180 | 0234 | 0.343 | 0.230
Extraneal |265 |135.694 | 0211 | -2.924 | 0433
6 Months |Control | 173 | 138.075 | 0288 | -0.578 | 0.320 |
Extraneal 1262 | 135340 | 0208 | -3.597 | 0224
1= Year |Control |80 |138.338 | 0.440 | 0.038 | 0.450 |
Extraneal | 157 |135.752 | 0.245 | -3.1a2 | 0.310
Last Visk |Control  |329 |138.161 | 0214 | 0272 | 0219
Extraneal [451 | 135.7 0.156 | 2771 | 0.180
SE=standard error

Serum Chloride
Table28:  Mean Values and Mean Changes From

Baseline in Chloride (mmol/L)— All Studies
R : From

Treatment /pita Baseling

Yisit Group | N} Meak | SE Meaa SE
"Basetne | Conol 1268 | 96.793 | 0301 | = -
Extraneal |374 | 96.002 | 0275 | — -

On= Mont |Control | 216 | 97310 | 0.344 | 0.633 | 0244
Extraneal |253 | 94.747. ] 0296 | -1.729 | 0282
3 Mouoths |Control |17/ | 98.264 | 0402 | 0.485 | 0306
Extrencal |227 | 95203 | 0298 | -2325 | 0301
€ Mooths  [Control | 142 | 98.761 | 0448 | 0.567 | 0399 |
Extraneal |210 | 93.862 | 0333 | -2.538 | 0349 |
1+ Yexr  |Conrol {79 | 97.165 | 0.514 | 0.764 | 0384
Extrancal [ 136 | 94.568 | 0.631 | 2435 | 0.303
Las Visit |Conwol |288 | 97.627 | 0306 | G.610 | 0263

"Extrancal |395 | 95.149 | 0291 | -2.003 | 0.348

SE=ssandard error

Alkaline Phosphatase o _
Table31:  Mean Values and Mean Changes From
Baseline in Alkaline Phosphatase (U/L) —~ All Studies

Change From
Treatment . Dsta - - Baseline
Visit Group | N | Mean | SBE | Meaa SE

Bassline {Control [214 ] 89.107:§ 3.667 - -
[Extraneal {294 | 92.476 | 3318 -

One Manth [Control | 167 | 85383 | 3347 | -2.527 | 1292 |
X (192 [ 110.068] 3.164 | 13.142 | 2.193-
3Months |Control [118| 92724 | 3.060° | 1098 | 5034
' Exiraneal | 165 ] 98333 | 3.718 | 13417 | 1953
6 Mooths |Control | 83 | 100.600°|- 6.248 | 6.607 | 6.171

Extraneal | 132 ] 100934 | 3.003 | 13300 | 3.700 |
1+Yewr |Coutrol | 66 | 102818 [ 7.043 | 6.769 | 7.068 |
[Extraneal. | 104 | 111,423 | 10.401 | 24.864 | 10.535 |
Lat Visk |Contol | 208 | 93423 | 3.745 | 4.039 | 2885

Extraneal |278 | 111.428 | 5231 | 19.073 | 4.247
SE=stxndard error
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Serum Amvlase

Table 30: Mean Valnes and Mean Changes From
Baseline in Serum Amylase (U/L) - All Studies

Change From

Treatment Data Baseline

Visit Gronp | N | Mean SE Mean SE
Baseline | Control . |216] 96444 | 3577 | . .= =~
Extrancal | 286 ] 98.623 | 3.499 -

Ov< Month {Control | 169 | 107.527 | 8308 | -1.677 | 1.780 |
Extraneal | 136 | 19.435 | 1314 | -95.198 | 5201 |
3 Months |Contol | 119 ] 112235 | 14233 | 4414 | 2390 |
Extraneal | 131 | 29.053 | 2.590 | -81.115 | 5.630 |
6 Months  |Contol | 89 | 118.921 | 16.947 | -5.824 | 3.
Extraneal | 92 | 21.837 | 2.576 | -95.304 | 6.

1- Year |Control | 66 | 92.985 | 6.063 | -6.045 | 4042
Extrancal | 61 | 17311 | 1304 |-108426] 7639 |
Last Visit |Conwol | 212 | 103.524 | 1.659 | -3.783 | 2.179 |
Extraneal | 221 27.317 | 1.972 | -81.004 | 4343
SE=standard error

Plasma Osmolality

Table 29: Mean Values and Mean Changes From
Baseline in Osmolality (mOsm/kg) - All Studies

. Change From
Treatment Data Baseline | . -
Visit Growp | N | Mesn | SE |[Mesn | SE
Osmolality
Baseline |Conwol 1325 | 313.571] 0.800 | = ]~
Extraneal |41 312088 0.663 | - =

One Month [Control | 264 | 312.061 | 0.843 | -1.152 | 0.896 |
Extraneal |286 | 316.465| 1.011 | 4.011 | 1.020
3 Months {Conwol |212 |313.571| 1.183 | 0.172 | 1
'Extraneal |231 | 314.100 | 0.850 | 0927 | 1.102
€ Months | Control | 165 | 310234 | 1.012 | -2.525 | 1.170
Extraneal |238 | 313.987 | 0.821 | 0.384 | 1.005 |
T+ Year [Control |78 | 312206 1.692 |-1.526 | 1.353
Extrancal 150 | 313.167 | 1.110 | 0.901 | 1.456
L=t Visit |Control | 325 | 312.111| 0.806 | -1451| 0.873
. Extraneal {427 | 314365 | 0.707 | 1.404 | 0.631
| Osmolality-Vapor Pressure _
Baseline |Control | 16 | 317.813 ] 3.389 | . — =
[Extraneal | 18 | 310.500 ) 1.833 | =
One Month {Control | 13 | 315.000 | 2.920 |-2333 ) 1.489 .|
Extrancal | 18 |314.111 ] 1 3811 | 2.108 |
3 Months [Control | 16 | 313.875 | 3.487 | -3.538 | 2.957
Extraneal | 16 | 315.125 | 1281 | 4250 | 2120
et Visit |Conol | 16 | 313.875| 3.487 | -3.938 | 2.957
18 | 314944 | 1.159 | 4444 | 1.910

SE=standard emvor

In studies 130 and 131 decreases in serum sodium and chloride as well as serum cholesterol, amylase and
AST (SGOT), and increases in alkaline phosphatase and plasma osmolality were statistically significant.
The decreases in serum sodium and chloride are more likely due to increased loss in the dialysate during
Icodextrin treatment per the results in the Pro-Renal study.



MORTALITY

The mortality result of study 131 has been discussed in that section above.

The initial results were provided for those who died during the study or within 30 days after completion or
withdrawal. These initial results were:

Treatmeat | Number | Total | Nsmber Rates per Month@ Rates per Yea
Greep Patients | Moxths | Deaths | Mean |Lower $0% | Upper 96% | Mean | Lower 98% ] Upper 90%
Cowtret . I'I_Z 10273 ] 0.005 0.?_00 9.120 $.06 0.00 IA_L
Jeodextrin 175] 16003 13 0.008 6.000 0156 0.10}. .00 1.38

With follow-up for 13 months post-enrollment of all randomized patients, the results were:

Treatmest | Nwwber | Total | Number

Rates per Month@ Rates per Year@
Growp Patlents | Meaths | Denths | Mean [Lower 90% [ Upper 30% | Mean [Lower 99% [Upper %0%
Control 13} 13861 9] 6.007 0.000 o141 0.08 0.00 169
Teodrxtria 75| 10096 0| 0410 2.000 523 [XF) .50 309 |

For all deaths reported in study 131, the results were:

Tresitnent | Numsber
Growp Patlents

Total | Number
Months | Deaths

Hates per Monthi

Mean |Lower 0%

Upper 90% | Meaa M;@
0.163 0.11
~%.00

Cowtrel 3] 1o 12| 0.009) 0.000
[Teedestrin 178 321 6011 0,000

0.182 .13

In this summary section all deaths reported in the controlled studies submitted in the NDA were evaluated.

Overview tables follow:
Controlled Studies

Study N in Study Duration of Study | Icodextrin Dextrose

Deaths % Deaths %
131 287 52 weeks 22 12.6 12 10.7
MIDAS 206 6 months 1 0.9 2 1.9
PRO-RENAL 39 16 weeks 3 15 0 0
DIANA 32 2 years 0 0 6 - 31.6
Uncontrolled Studies
Study N in Study Duration of Study Icodextrin

N %

Ideal 16 6 months 5 31
Midas I1 48 53 months 12 25

For all controlled studies, the sponsor provided an analysis of all deaths as follows:
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Mertality Analysis lacluding Additienal Fellow-up Dats
Based ea Surviva Tirees la Days - Survivors Have Censored Times

Trestment | Nwmber | Number | Percent Quartiies for Survival (Days) | Mean Times to Death and 3% Canfidence Intervals (Days)

Gresp Patients | Deaths | Died | 25th % | Medina | 75th % Mc}n Std Err Lower Upper p-Yalue®
Contreol 288 20 78 431 553 - NJA 58308 12.62 487 5288 0.929
Icodextrin 66 26 7.1 704 N/A N/A 63630 17.68 607.2 6654
TOTALS [11} 46 7.1 541 NA N/A 4268 17.66 $73.5 €31.6

* p-Vatue la (rom the LogRask test compariag the survival curves betwees groups.
# The mesn and standard errer were underestimated becanse the largest sbservation was consored.
N/A: thers wera not snough desths to estimate this quartiie.

Mortality Rates (per Month and per Year) Based on Polsson Estimatlon

Treatment | Number

Rates per Yoar@

Total | Number Rates per Moath@®
Group Patients Mm: Deaths | Mesn jLower 30% | Upper 90% ] Mean | Lower 59% | Upper 90%
Centrel 288 2168.7 20 0.009 0.000 .16 ol - 0.00 1.96
lcodextrin 366 29267 16 0.009 0.000 0.164 (Y1) 0.00 197

@ the estimated mean and 30% confldence Interval are displayed.

Differences Between Mortality Rates (per Month and per Year) Based on Pelsson Estimation

Equivalencs of Icodextrin and Control Based on Ninety Percent (90%) Confidence Intervals

. Equivalence Based on Equlvalence Based on
leodextrin Contrel Differemes | Std Erroreof Deaths per Month Deaths per Year
Meas Mesn (es-Cutl) | Difference Lawer 5% | Upper 98 | (lca~Cnil) | Lawer 50% | Upper 90%
9.009 8.009 9.000 9.0026 0004} 9.004 C 0001} 2051] - 0.053

These pooled results do not support an increased mortality risk in patients treated with Icodextrin compared
to control. None of the individual study or pooled mortality comparisons were statistically significant.
However, no study was sized to demonstrate a significant difference, and the adverse numerical result in
study 131 was something of a surprise. While the most likely explanation for that result is chance, what
was set out to be demonstrated, i.e. that Icodextrin and control had similar mortality risks, was not
demonstrated. Rather than dismiss the study 131 finding, an additional long-term mortality study should be
considered with the objective to rule out some predetermined mortality risk increase, taking into account
the size of the study needed to do that.

APPEARS THIS way

0
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3T DOSING. REGIMEN. AND ADMINISTRATION ISSUES

Each 100ml of the Icodextrin peritoneal dialysis solution contains 7.5g of Icodextrin. For each 2L long-
dwell dialysis, 150 g of Icodextrin would be given. Of this 30-40% is absorbed depending on the duration
of the long-dwell (12+2hours generally for CAPD). For 2.5L , 187.5g of Icodextrin would be given. Since
efficacy was demonstrated for both 2L and 2.5L bag sizes and no dose-related toxicity was identified, the
selection of what dose to give a particular patient can be based on clinical judgment.

Conceming efficacy relevant to the duration of the long-dwell, in MIDAS 8 hour dwells were used during
weeks 3,12 and 20, while 12 hour dwells were used during weeks 4, 13 and 21. A 1442 hours long-dwell
time was used in Pro-Renal, and 12+4 hours was used for study 130. The glucose concentrations used in

MIDAS were “weak”, i.e. 1.36% glucose, or “medium” or “strong”, i.e. 2.27 or 3.86% glucose
respectively.

The comparative results were provided as follows:

‘"_5 Table 8; . Repeated Measures Analyses of Mean Change in Net Ultrafiltration for the Long Dwell Exchange
1 Simdy s

] | TirDwell T57 Dwell 13-Ar Dwell T35r Dwel 17 % 4 hr Dwell 142 2 br Dweld

H TI% Deatrese pE ) itrese | 13% Deatrese | L.SA4I5% Dextrese | 13K Deitreoe T5% Dextrese

1 yerses rersws versus yersws versug varses

i Latranesl Extranesd Exiraneal Extraseal Extranest Extraneal
Latraneal Adjusied Mean . R 0. (5] EFL) o )

“Derirese Aah Mean %: LA K Lo 18 2

 Biffereuce (Eatrancal - Deatrest) for Chamge 121 T [3i3 56 723 aw

S Error of Differemes 33 [ Z 73 L [

T Tawer 0% Contldenct Bound Diiference = 216 Y48 =X T4t b}

1 Upper 50 Canalience Bound Dilfervace T Hx) 35T MLl To8 351
pvaines? Jo | L X 0433 ) A/
'Tﬁﬂmuﬁmﬁﬁmmnln-dmumwn ine vi 23 (he covariate, for cach romment group. A SO%%. WAl £00! 2 iMerenca
Sctween Extrancal and dorone.

** This p-valon is rem the twe-slded et

For irastenent difTeronces using the mexsures snalysis of covariance.
Reference: Appendin 2 Sumenary Tables 5.3.3, 5.2.3, 5.1, 5.4.1, 55.1, and 3.6.)

Interpolating between trials it can be inferred that duration of the long-dwell does not much affect the net
ultrafiltration benefit of Icodextrin versus 1.5% or 2.5% Dextrose.

Since the proposed market image of Icodextrin will include only the PD-2 electrolyte solution with contains
23.7mg/100ml calcium chloride, those patients who are taking Dextrose with PD-4 solution containing
18.3mg/100ml calcium chloride will be given the slightly higher calcium dose for the long-dwell. No case
has been identified where this was associated with an adverse reaction. However, since a particular patient
may be affected by the higher calcium dose, physician’s should be informed that use of Icodextrin for the
long-dwell will include the slightly higher calcium dose as well.

INX. USE IN SPECIAL POPULATIONS

No children have been studied.

Analyses of the studies by age, Caucasian or Black race, gender, diabetic status, and hypertension have
been carried out. All showed a similar direction of net ultrafiltration benefit compared to the total

randomized population. Concerning Asian or Hispanic patients, too few were included to draw meaningful
conclusions about efficacy or safety.

X. CONCLUSIONS and RECOMMENDATIONS:

Icodextrin is an effective peritoneal dialysis drug based on historical expectations of patient outcome
without it. It is more effective than 1.5% and 2.5% Dextrose in net ultrafiltration during the log-dwell
dialysis period, but it has not been shown in the studies provided to provide a clinical benefit. However, it
would be useful to have an alternative dialysis drug available for patients not adequately responding to their
current regimen.

From a safety perspective, the mortality results in study 131 remain a concern. While this might be due to
chance, it would be advisable to repeat that study. In addition to the mortality results, other findings such as
rash and the laboratory abnormalities associated with the drug should be noted in the labeling.

Therefore, approval is recommended for the treatment of ESRD patients undergoing CAPD or APD during
the single daily long-dwell 8-16 hours periods for those not adequately responding to their current regimen.
A phase 4 commitment to repeat a mortality study similar to study 131.
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XL LABELING

The sponsor’s draft labeling with additional comments on the medical sections follow.

Package Insert Sections

VOL | MedicalReviewer
Comments

1.2
soaral

1.2

1.2

1.2

1.2
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12/28/01

TO: NDA 21321

FROM: Stephen Fredd M.D.
Subject: Safety Update

In response to the approvable letter of 10/22/01, Baxter submitted a safety update for Icodextrin peritoneal
dialysis solution on 12/11/01.

This one volume submission contains safety information from two completed Japanese studies: BLR-PG21
and BLR-PG22. »

BLR-PG21 was an open labeled, uncontrolled study of Icodextrin used for 6 weeks in 18 CAPD patients.
15 patients reported 51 adverse events including URIs, cough, pruritis, anorexia. One serious adverse event
(pneumonia with hospitalization) was reported. No patient died or was discontinued for an adverse
experience.

BLR-PG22 was a multicenter, randomized comparison of Icodextrin and Dianeal in 54 CAPD patients
treated for 6 weeks. No deaths were reported. One patient in each treatment group withdrew for an adverse
experience; for peritonitis in the Icodextrin treated patient, and pulmonary carcinoma in the control patient.
Another Icodextrin treated patient developed infectious enteritis as a serious adverse event but was not
withdrawn. Of the non-serious events reported 67 occurred in the Icodextrin patients and 71 in the control
patients. Of these skin events were more frequent in the Icodextrin patients than control (23.1% versus
3.6%). Chemistry changes occurred in the Icodextrin group compared to the control patients as was noted -
in the original NDA studies. These included elevations of alkaline phosphatase, decreases in serum amylase
as well sodium and chloride.

The safety results in this update do not reveal new or different findings than already documented in the
NDA medical review.

Of the published articles submitted, one, CLINICAL EXPFRIENCE WITH ICODEXTRIN IN
CHILDREN: ULTRAFILTRATION PROFILES AND METABOLISM , Pediatric Nephrology (2000)
15:21-24, suggests usefulness of Icodextrin in children with chronic renal disease necessitating peritoneal
dialysis.

Finally the sponsor provides a summary of foreign spontaneous reports including 26 of pain on
infusion/abdominal pain/ discomfort and 8 of cloudy effluent/sterile peritonitis.

Conclusions: The safety data provided in this update is consistent with what has been noted in review of the
original NDA studies.




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

Stephan Fredd
12/28/01 10:18:44 AM
MEDICAL OFFICER



Safety Update

Per the sponsor, the safety update is “To be filed as required.” The sponsor is awaiting the action
letter before they submit the Safety Update.
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