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4.5 Compliancewith Good Clinical Practices:

The trials were conducted in accordance with high ethical standards. In contrast to what
has often been done in the past, diabetes drugs were not discontinued in order to make
patients eligible for randomization. It is note worthy that glucose levels tended to fall
even in patients on placebo. This is because of withdrawal criteriathat prevented
deterioration of glycemic control in patients who received ineffective therapy.
Particularly commendable is the use of low dose Muraglitazar, instead of placebo, asthe
basis of comparison in study 006.

6.1 Indication:

Type 2 Diabetes

6.1.1 Methods:
Five randomized double blind trials were reviewed.

6.1.2 Endpoints

The primary endpoint was change in HbA1c.
6.1.3 Study design

Five trials were conducted to evaluate the use of MURAGLITAZAR in patients with type
2 diabetes. They were double-blind randomized trials lasting 24 weeks, plus extensions.
The primary measure of efficacy was change in HbA1lc from baseline to 24 weeks. Entry
criteria and dosing regimens were appropriate. Key inclusion criteriawere HbAlc
between 7% and 10%, and BMI less than or equal to 41 kg/m2 and fasting C peptide >
1.5 ng/mL. Key exclusion criteriawere NY CA Class 111 or 1V heart failure and current
use of fibrates. Although the change in HbA1c was determined at 24 weeks, the changes
in lipids were determined at 12 weeks. This allowed addition of lipid-lowering agents
beyond week 12 when clinically appropriate. Subjects on statins were not excluded but
the dose of statin could not be changed during the first 12 weeks. Niacin, bile-acid
binding agents, and statin/fibrate combinations were excluded.



6.1.4 Efficacy Findings

Monotherapy

Two 24-week, randomized, double blind, controlled, monotherapy studies were
conducted to evaluate the use of MURAGLITAZAR in patients with type 2 diabetes.

Study 018 : Placebo-Controlled Monotherapy Study

This was a 24-week randomized double blind study of patients with type 2 diabetes not
taking other antidiabetic therapy. Patients with a baseline A1C of 7-10% were
randomized to one of three treatment arms (MURAGLITAZAR 2.5 mg or 5 mg, or
placebo once daily). In an open-label cohort within the same study, patients with a
baseline A1C of 10-12% (mean 10.7%) were treated for 24 weeks with
MURAGLITAZAR, 5mg once daily. Patients were withdrawn from open-labial
treatment based on the following criteria



Prespecified Glyeemic Control Criteria for Discontinuation from the Open-label Treatment Cohort

Subjects with sereening HhA . Subjects with screening HbA

WL Ll SR >10.0% and £11.0% > 11.0% and <12.0%
Week 6 - FPG value <20 mg/dL (1.1 mmol/L) decline <30 mg/dL (1.7 mmol/L) decline
Week & - FPG value <40 mg/dL (2.2 mmol/L) decline <350 mg/dL (2.8 mmol/L) decline
Weeks 12,1620 - FPG value <6l mgfdL (3.3 mmol/L) decline <70 mg/dL (3.9 mmol/L) decling

(Glveemic control was based on the decling in FPG from the enrollment visit)

Demographic characteristics of patients at baseline are shown in the following table:

Demographic and Baseline Characteristics, Randomized Subjects and Open-label Cohort

Characteristic Muraglitazar Muraglitazar Placebo Muraglitazar
15mg Smg N=115 5 mg open-label
N=111 N=114 N=109
Age, years
Mean (SD) 52.1(10.6) BT 504 (100 50.0(9.7)
Gender, n (%)
Male 635 (58.6) 6l (53.5) 53 (46.1) 56(51.4)
Female 46.(41.4) 53 (46.5) 62 (53.9) 53(48.8)
Race, n (%)
White RO (80.2) 90 {789y 86 (74.8) 75 (68.8)
Black 6(5.4) 6(5.3) 7(6.1) 14 (12.8)
Other 16(14.4) 1% (15.8) 22 (19.1) 20(18.3)
BMI (kg/m”)
Mean{SD} 3LA(50) 31.20(5.2) 31L5{37 30.2(5.1)
HbA ¢ (%)
Mean (SD) B.0(1.0) Ta(1.0) RO{1.0) 10,6 (0.8)




Compared to placebo, MURAGLITAZAR showed a clinically significant improvement
in glycemic control as measured by A1C and FPG (see Table).

Glycemic and Related Parametersin Placebo-Controlled
Monotherapy Study at Week 24
Placebo MURAGLITAZAR
25mg 5mg
N=111 N=105 N=110

A1C (%)

Baseline (mean) 8.0 8.0 7.9

Mean change from baseline -0.3 -1.0* -1.2*

% patients with final A1C <7% 30% 58% 72%
FPG (mg/dL)

Baseline (mean) 162 168 170

Mean change from basdline 1 -26* -33*
Fasting Insulin (uU/ml)

Baseline (mean) 15.6 184 13.6

Mean change from baseline 0.9 -2.8 -3.1
Fasting C-peptide (ng/mL)

Baseline (mean) 33 33 32

Mean change from basdline -0.3 -0.5 -0.8
FreeFatty Acids (mEg/L)

Baseline (mean) 0.7 0.7 0.7

Mean % change from basdline -9% -19% -31%

*p<0.0001 vs. placebo

In the open-label study of patients with a baseline A1C of 10-12% (mean 10.7%) 24
weeks with MURAGLITAZAR 5 mg, there was a mean change from baseline in A1C of
-2.6% units and a mean change from baseline in FPG of -68 mg/dl. 62/109 patients
(57%) completed 24 weeks of open-label treatment and had a mean change from baseline
in A1C of -3.5%.

Body Weight:

The mean change from baseline at Week 24 (LOCF) for body weight was 1.05 kg in the muraglitazar
2 % mg group, 210 kg in the muraglitazar 3 mg group and <078 kg in the placebo group. In the open-label
cohort there was a mean change from baseling in body weight of 2.9 ke at Week 24 (LOCF).

Lipids:

At Week 12, MURAGLITAZAR 2.5 mg and 5 mg produced greater decreases in TG and
greater increases in HDL-C than placebo (seetable).



Lipid Parametersin Placebo-Controlled M onotherapy

Study at Week 12

Placebo MURAGLITAZAR
25mg 5mg
N=114 N=111 N=112
Triglycerides (mg/dl)
Baseline (mean) 187 193 194
Mean % change from basdline -2% -18%* -27%*
HDL-C (mg/dL)
Baseline (mean) 45 44 42
Mean % change from basdline 2% 10%** 16%**
ApoB (mg/dL)
Baseline (mean) 104 103 102
Mean % change from basdline 0% -7% -12%
LDL-C (mg/dL)
Baseline (mean) 132 130 124
Mean % change from basdline 1% -1% -1%
Non-HDL-C (mg/dL)
Baseline (mean) 157 156 151
Mean % change from basdline 1% -3% -5%

* p<0.0001 vs. placebo
**nominal p-value <0.0001 vs. placebo




Trial 006: Dose-Ranging Monotherapy Study and long-term extension
phase:

In a 24-week dose-ranging randomized, double blind study, patients with type 2 diabetes
were randomized to receive 05 mg, 1.5 mg, 5 mg, 10 mg and 20 mg of
MURAGLITAZAR or Pioglitazone 15 mg once daily.

Patients had not received previous antidiabetic therapy, or had not received antidiabetic
therapy more than three consecutive days or seven non-consecutive days for the four-six
weeks prior to screening. A distant history of gestational diabetes with insulin treatment
was not a disqualification. HbA1c at screening was between 7 and 10%. Subjects had a
BMI< 41 and serum triglyceride < 600 mg/dl.

During the 24-week double-blind study, patients who failed to achieve adequate glycemic
control were “rescued” by going to the next highest dose of study drug. Patients on 0.5
and 1.5 mg went to 5 mg. Patients on 5 mg of MUR went to 10 mg, etc. Patients on 15
mg PIO went to 45 mg. Rescue was based on self-reporting of finger stick glucose
determined 4x/day, three to five days before the specified study visit. Criteria for rescue
were;

Table ST 5.1A: Prespecified Glycemic Control Criteria for Premature
Discontinuation from the Double-blind Treatment Phase

Visit-Period B MDG
Week 6 = 240 mg/dL (13 32 mmol/L)
Week B = 220 mg/dL (1221 mmol/L)
Week 12 = 200 mg/dL {11.1 mmol/L}
Week 16 = 180 mg/dL {9.9% mmol/L)
Week 20 = 180 mg/dL {9.9% mmol/L)




Mean age of patients about 54 years in all arms. Other baseline characteristics are shown

in the following table:

BMS-298585 pioglitazone
Characteristic 0.5 mg 1.5 mg 5 mg 10 mg 20 mg 15 mg
N=136 N=2159 N=245 N=149 N=137 N=151
Grender, n (%)
Male 131 (56) 146 (36) 145 (59) 128 {51) 142 (60) 145 (58)
Female 105 (44) 113 (44) 100 (41) 121 {49) 95 (40) 106 (42)
Race, n (%)
White 188 (80) 209 {81) 207 (84) 203 (R2) 193 (81) 204 (81)
Black 16 (7) 19(7) 15 (6} 16 (6} 12 (5) 19 (8)
Other 32(14) 31{12) 23 (9) 30(12) 32(14) 28 (11}
BMI (kg/m")
Mean 30.67 ill6 3098 3105 il.i6 31.5714.53)
(8D} (4.90) 4.71) (4.87) (4.67) (4.58)
HbA | (%)
n 235 238 244 249 237 250
“ 3 el i 25 X 3
Mean (SD) 826(1.13) | 820(1.08) | 825(1.04) | 8.18(1.06) | 818(1.12) | B36(1.14)

Mean change in HbA1c at week 24 is shown in the following table. Mean HbA1c fell in
al groups, including 0.5 mg MUR. All higher doses of MUR were superior to 0.5 mg
MUR. Mean change for PIO 15 mg was —0.57% units (not shown in table). This is the

same result as for MUR 1.5 mg



Primary Efficacy Endpoint: Hemoglobin A . Change from Baseline at Week 24 (LOCF)

BMS-298585
HbA j measurement 0.5 my 1.5 ||:|§ 5 m 10 m 20 m
(% N=2 N=25 N=245 N=2 N=23
n 216 235 227 231 227
Baseline Mean (SD) BI18(1.06) | 8.15(1.05) 8.23(1.01) 8.18 (1.05) £.13 (1.08)
Adjusted Mean Change < : 0 T
o Baseline (SE) 025008 | -0.57¢007) | 118007 | -152¢007) | -1.76(0.0T)
Each dose relative to lowest dose of BMS-298585
Difference in Adjusted
Mean Change frpm - =031 (0.10) 082 (01T) =1.27{0.11) =151 (0.11)
Baseline {SE)
05% two-sided C1 5 (052, <011y | (<113, -0.72) | (-1.47, -1.08) | (-1.71, -1.30)
p-value’ s 0.0008" <0.0001° < 0.0001° <p00m®

As measured by the percent of patients achieving good glycemic control (HbAlc< 6.5%
or HbAlc < 7%) the efficacy of PIO 15 mg was approximately the same as MUR 1.5 mg

Glycemic Response at Week 24 - HbA | (LOCF)
BMS-298585 pioglitazone
0.5 |u§ 1.5 ||:|§ S m L my 20 m, 15 m
N=23 N=15 N=245 N=24 N=23 N=25
MNumber of subjects with 216 235 227 231 227 230
available data
HbAlc <65% n(%) | 39(18) 68 (29) 97 (43) 136 (59) | 157 (69) 60 (26)
HbAle < 7.0% n %) T0{32) 103 {44) 141 {62) 176 {76) 193 (85) 108 (47)

Dataset; Randomized Subjects

Changesin lipids at 12 weeks are shown in the following table:




BMS-298585 |:-io;g,]il.t::.mm:‘1
0.5 mg 1.5 mg Smg 10 mg 20 mg 15 mg
Lipid Parameler N=2136 | N=259 | N=245 | N=249 | N=137 N =151
TG (mg/dL) n 130 151 234 244 136 143
Baseline Mean 201.04 188.73 186.30 194,52 176,22 189.14
(SD) (1535.65) | (136.17) | (116.0) | (240.96) | (10727 (114.15)
Adjusted Mean % Change =374 -6.47 -21.10 3171 -40.96 925
from Baseline (SE) (2.32) 2.16) {1.39) (1.60) (1.41) (2.11)
95% CI relative to - {-9.00, (-23.31, | (-33.59, | (4261, NA
BMS-298585 0.5 mg 3.74) -12.38) -24.22) -34.45)
HDL-C (mg/dL) n 130 252 234 244 136 144
Baseline Mean 43.09 4344 4237 43.15 4336 43,14
(3D) (1013 | (10.14) (9.64) (10.46) {10.02) {10.27)
Adjusted Mean %o 587 7.84 17.37 19.85 22,77 10.01
Change from Baseline (SE) (1.06) (1.03) (1.186) (1.16) 1.21) (1.04)
95% CI relative to - (-0.87, (7.84, (10.15, (12.81, NA
BMS-298585 0.5 mg 4.66) 13.97) 16.34) 19.20)
LDL-C (mg/dL) n 130 151 234 244 136 142
Baseline Mean 123.70 122.76 121.66 125,73 123 .49 127.13
(3D) (35.19) | (31.94) | (3332) (35.14) (33.16) {37.33)
Adjusted Mean %o 3zg -l.a7 2.98 -0.06 =744 318
Change from Baseline (SE) (1.41) (1.29) (1.40) (1.33) (1.25) (1.36)
95% CI relative to - (-8.27, (=4.00, (-6.80, (-13.71 NA
BMS-298585 0.5 mg -1.19) 3.54) 0.45) -6.94)
apoB (mg/dL) n 157 194 192 01 200 178
Baseline Mean 108.93 109.40 106,22 112,75 107.52 108.75
(SD) (34.57) | (49.02) | (26.90) (41.33) (28.11) (25.07)
Adjusted Mean %o =259 -4.98 -9.63 -15.74 -22.05 -4.73
Change from Baseline (SE) (1.50) (1.32) {1.26) (1.15) (1.06) (1.35)
95% CI relative to - {-6.34, (-1095, | (-16.92, | (-23.15, NA
BMS-298585 0.5 mg 1.59) -3.40) -9.94) -16.69)
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Demographic characteristics of patients who entered the long-term phase and their rescue
status are shown in the following tables:

Demographic and Baseline Characteristics for Non-titrated Regimens

Characteristic | Mur 1.5 mg | MurSmg | Mur 10 mg | Mur 20 mg | Pio 15 mg
N=175 N =108 N = 156 N=75 N =65
Age, years
Mean (SD) | 560097 | s66(85) | 554(9.5) 533 (9.4) 541 (8.7)
Gender, n (%)
Male 41(54.7) 54 (50) £1(51.9) 47 (62.7) 3% (58.5)
Female 34(45.3) 54 (50) 75 (48.1) 28 (37.3) 27 (41.5)
Race, n (%)
White 63 (86.7) 51 (84.3) 129 (82.7 61(81.3) 58 (89.2)
Black 4(53) 10(8.3) 9(3.8) 4(53) 1(1.5)
Other 6 (8.0) 706.3) 18(11.5) 10(13.3) 6(9.2)
BMI (kgim™)
Mean (SD) | 308(4.1) | 316046) | 310043 31.6(4.5) 328(4.2)
HbA g (%)
Mean (SD) | 7.6 (0.8) 7.8 (0.8) 8.0 (0.9) 81(L1) 7.5 (0.8)

Dataser: Randomized Subjects who Started LT
N = number of subjects in vegimen

Rescue/Titration Status of Randomized Subjects who Started the Long-term Phase

Randomized Treatment Groups
Status Mur . lh::l; L\r]ur IJ'\'{'flur I'\'Iurh lfio
0.5 mg S mg S mg mg 20 mg 5 mg
Total number of subjects 136 166 182 191 164 146
Mever rescued/itrated, n (%) 0 T3(45.2) | 108(39.3) | 156 (BL.7) | 75(43.7) | 63 (44.5)
Rescued/titrated, n (%a) 136 (100) | 91(54.8) | 74(40.7) | 35(18.3) | 89(54.3) | B1(55.5)

a . . - N - .
AN subjects in the Mur 0.5 growp were ttrared to Mur 1.3 mg at the start of long-term phase per

b) per protocol, patients on 20 mg Mur were entered into the long-term phase on 10 mg.

During the long-term extension phase, patients on submaximal therapy (less than MUR
10 mg or PIO 45) were titrated to the next highest dose of study drug based on the
following glycemic criteria

In the Period C long-term extension phase, all doses of study medication (other than muraglitazar 10 mg
and poglitazone 45 mg) may have been titrated to the next avalable dose every 6-12 weeks based upon a
lack of glycemic control (MDG > 180 mg/dL for Weeks 30 and 36, HbA . = 8.0% for Weeks 48, 60, and
72, HbA g = 7.5% for Weeks 84 and 96, HbA ), = 7.0% for Weeks 108 and 120). For subjects who
reached the maximum allowable dose for therr treatment regimen (muraglitazar 10 mg or pioglitazone
45 mg) and needed additional glycemic control, the investgator may have added adjunctive oral
antihyperglycemic medication to a subject’s long-term treatment regimen.  The need for adjunctive

medication was determined by the IVRS based upon the prespecified glyeemic parameters described in the
protocol.

An optional, 2-year double-blind extension of the protocol is currently ongoing.
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The primary efficacy outcome for Period C was the change in HbAlc from baseline to
104 weeks, LOCF. Thisresult is shown in the following table for patients who completed

the short term study and stayed on their original dose during the long-term study.

Hemoglobin A e Change from Baseline to Week 104 (LOCEF) for Non-titrated Regimens

Mur 1.5 my Mur & m Mur 10 m Mur 20 mg Pio 15 mg
HbAj (%) N=75 0 [ N 108t N= 156" N=75 N=65
n 75 108 156 75 65
Baseline Mean (SD) | 7.58 (0.83) 7.81(0.83) 7.97 (0.94) 8.14(1.06) 7.53 (0.77)
Mean Change from -+
Baseline (SE) 002(012) | -155¢009 | 178 (008 | -1.93 (0.14) -1.07 (0.10)
959, C1 {-1.15,-0.68) | {-1.74, -1.37) | (-1.93,-1.62) | {-2.21,-1.65) | (-1.28,-0.86)

Detaser- Randomized Subjecis who siaried LT
N = mumber of subjects in regimen: n = murber of subjects in regimen with both a baseline and a post-baseline value
Weel 104 (LOCF] vahe - baseline value

Changre from haseline

The following table shows change from baseline, as analyzed by maximal achieved dose.
The mean reduction in HbA1c at 104 weeks of MUR 5 mg was 1.34% and final HbAlc
was 6.51%. The mean reduction in HbAlc at 104 weeks for PIO 45 mg was 0.97% and
final HbA1c was 7.47%.

Table LTI 1L 1L.1A: Change from Baseline in HhAle at Week 104 {LOCF) by Maximum Dose During Short-Term Combined

with Long-Term Phase

HbAle (%)

Baseline On-Stady Chnnge from Baseline

Hegimen (mg) ™ Alean 80 Mlean L) Alean SE (955 CTy
Mur Maox 1.5 120 756 81 GAS [N E] -0.91 011 {-1.12, L6R}
Mur Max 5 184 TE5 .79 6.51 0.74 -lL.M 0408 {-1.50. -1.18 »
Mur Max 10 235 BOR 0.9 6.52 0.83 -1.57 047 {~1.71. -1.43}
Mur Mux 20 31 B20 1.02 653 L7 -1.66 008 {-1.82. -1.50}
Pio Max 15 i 752 @77 645 0.55 -1.07 0.1l {-1.28. 086}
Pio Max 45 68 By .87 747 1.0 -0.57 017 {~1.30. <064}
Source: Appendix LTI 10.1.1A

Dutasel: Randomized Subyects who daried LT
M = Number of subpects in regimen with both a baseline and a pesi-baseline value
Change from baseline = Week 104 valee - baseline value

(NOTE: In table shown above, patients randomized to 20 mg during the short term phase
received 10 mg per day during the long term phase.)
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Changesin lipids are shown in the following table. A dose-dependent fall in triglyceride
and rise in HDL are noted.

Pluraglitazar CW 168006 LTI
HMS-T0R585 Tterim Study Report

Table LTI 10.3.1.1A:Percent Change from Baseline (Geometric Mean) in Lipids at Week 104 in the Short-term Combined
with Long-term Phase for Non-titrated Regimens

Parameter Mur:_l}ﬁsmg M;l_lﬁ";lg Mlﬁr_;!slsnu ML;E_E?IJsmg Phl'l'.'l-g!{n“
TG imgidL), n I3 73 14 14 43
Haseline Geometric Mean (SE) 136.20(10.52) 13637 (.49 155,16 (%.15) 138,40 (1371} 145,02 (2.82)
Geometric Mean Percent Change froim Baseline (SE) 13,19 (6.08) 2240 (4.02) = 3080 {208 -3R.68(4.19) S12.32(5.12)
95% €1 (-24.56, 0.1 (-3001,-1396)  (-3649,-34.62)  (4T11,-2892) (=22.07,-1.36)
HDL-C (mag/dLy, 47 73 114 14 45
Haseline Geometric Mean (SE) 42510142y 3978 (009 4021 (0.82) 4150 (1.59) AL6701.33)
Geometrie Mean Percent Change from Baseline (SE) 1724(2.03) 2RBA(265) 1349 (225) 2768 (4.65) 17.71 (2.64)
95% €I {1150, 23.28) (23.72, 3427 (2111, 202y (1803, 38.13) (12,50, 23.1%)
LDL-C {megfedL), m 46 T3 114 14 az
Haseline Geomeiric Mean (SE) 117.94 {5.36) 11672 (4.06) 12311 (3.29) 126.31 {(9.5%) 12287597
Geometrie Mean Percent Change from Baseline (SE) 83 {398 S 81033T -530102493) =H52(3.500) RS (382
95% C1 (=17.49, -1 4%) (-12.2%, 1.15) (=104, 06T (-13.78, 1.36) {-15.44, 0)
TC {mghlLy, n a1 73 14 14 4%
Haseline Geometric Mean (SE) 193,39 (5.79) 19310 4. 34) LHERI(3.90 ) 148,31 (10.74) 16536 (6.03)
Creometric Mean Percent Change from Baseline (SE) ~382 (304} -1 (2.44) ~LEO[LO%) 3RO 2ey ~1IT(2.T73)
95% C1 (4.7, 249) (-5.80, 3.93) (066, 1217 (=44, 2.18) (=7.12, 3.8%)
il

Change in body weight:

At Week 104, baseline mean weight ranged from 87.95 kg to 94.10 kg for all non-titrated regimens, At
Week 104, there was a mean increase from baseline for all dose groups: 0.56 kg for the muraglitazar
1.5 mg group, 3.86 kg for the muraglitazar 5 mg group, 8.94 kg for the muraglitazar 10 mg group, 9.01 kg
for the muraglitazar 20 mg group and 1.91 kg for the proglitazone 15 mg non-titrated regimen. There was
also a mean increase from baseline m body weight at Week 104 by maximum dose: 069 kg for the
muraglitazar 1.5 mg group, 5.18 kg for the muraglitazar 5 mg group, 8.39 kg for the muraglitazar 10 mg
group, and 8.88 kg for the muraghtazar 20 mg maximum group, 1.80 kg for the pioglitazone 15 mg group
and 4,68 kg for the pioglitazone 45 mg maximum group.
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Combination Therapy

Three 24-week, randomized, double-blind, controlled, combination studies evaluated the
effects of MURAGLITAZAR on glycemic control in patients with type 2 diabetes who
were inadequately controlled with metformin or sulfonylurea. Patients had HbA1c of 7-
10% at baseline and were withdrawn during the blinded treatment for poor glycemic
control based on FPG as follows: week 6 >240 mg/dl, week 8 > 220 mg/dI, weeks 12, 16,
and week 20 > 200 mg/dl

Combination Therapy with Metformin
Trial 022 - Placebo-Controlled Combination Therapy with Metformin

This was a placebo controlled trial in patients with type 2 diabetes on existing metformin
therapy (1500-2500g/dI, approximate average daily dose: 1850 mg) for at least six weeks
with HbA1c at screening between 7 and 10%. Patients were randomized to the addition
of either MURAGLITAZAR 2.5 mg or 5mg, or placebo once daily. At baseline, patients
on MUR or placebo had a mean BMI of 31.3 and mean HbAlc of 8.0%. A dlight
imbalance with respect to gender, race and age between MUR and placebo patients is
noted in the folowing table:

Demographic and Baseline Characteristics

MUR 2.5+ MET MUR 5+ MET PLA + MET

Characteristic N=233 N =205 N=214
Age, years

Mean (SD) 54.9(8.1) 54.1(9.2) 350083
Gender, n (%)

Male 132 (56.7) 116 (56.6) 111 {51.9)

Female 101 (43.3) 89 (43.4) 103 {48.1)
Race, n (%)

White 205 (8K.00 180 {87 8} 195 (91.1)

Black 16 (6.9) 13 (6.3) 94.2)

Other 12 (5.2} 12 (5.49) 10{4.7)
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Change in the primary variable, HbA1c, is shown in the following table:

Primary Efficacy Endpoint: Hemoglobin Aj; Change from Baseline at Week 24 (LOCF)

MUR 2.5+ MET MUR 5+ MET PLA + MET
HbAj: Measurement (%o) N=233 N =205 N =214
n 222 198 197
Bascline Mean (SD) 7495 (0.99) B.00 (0.59) 797({1.01}
Adjusted Mean Change from Baseling (SE) BRI =116 (007 0005 (0007
Difference in Adjusted Mean Change from 0BG (0.09) L0
Baseling (SE) vs PLA + MET®
93% 2-sided CI {-1.04, -0.67) (-1.30, -0.92)
pvalug” < (001" <0001

Dataset: Randomized Subjects

MNote: ANCOVA model: post-pre=pre treatment

* Estimate = Adjusted mean change - adjusted mean change for PLA + MET
® p-value is obtained using non-parametric method.

© Statisticallv sienificant at o = 0,035 using Koch-Gansky seauential testine orocedure

Compared to placebo, the addition of MURAGLITAZAR showed a clinically significant
improvement in glycemic control as measured by A1C and FPG as well as areduction in

FFA (seeTable).

Glycemic and Related Parametersin Placebo-Controlled
Combination Study with Metformin at Week 24

Placebo + MURAGLITAZAR + Metformin
Metformin
25mg 5mg
N=197 N=222 N=198
Al1C (%)
Baseline (mean) 8.0 8.0 8.0
Mean change from baseline 0.0 -0.9* -1.2*
% patients with final A1C <7% 27% 54% 64%
FPG (mg/dL)
Baseline (mean) 171 169 167
Mean change from basdline -2 -26* -35*
Free Fatty Acids (mEqg/L)
Baseline (mean) 0.7 0.7 0.7
Mean % change from basdline -7% -18% -28%

*p<0.0001 vs. placebo
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At Week 12, MURAGLITAZAR 2.5 mg and 5 mg produced greater decreases in TG and

greater increases in HDL-C compared to placebo.

Lipid Parametersin Placebo-Controlled Combination
Study with Metformin at Week 12

Placebo + MURAGLITAZAR + Metformin
Metformin
25mg 5mg
N=212 N=228 N=201
Triglycerides (mg/dL)
Baseline (mean) 197 198 208
Mean % change from basdline 3% -14%* -29%*
HDL-C (mg/dL)
Baseline (mean) 46 45 46
Mean % change from basdline 1% 8%* * 14%**
apoB (mg/dL)
Baseline (mean) 99 100 100
Mean % change from basdline 1% -5% -12%
LDL-C (mg/dL)
Baseline (mean) 106 107 106
Mean % change from basdline 5% 9% 5%
non-HDL-C (mg/dL)
Baseline (mean) 143 145 146

Mean % change from baseline

4%

2%

-5%

* p<0.0001 vs. placebo

** nominal p-value <0.0001 vs. placebo

The mean body weight in the three groups was about 89 kg at baseline. The adjusted
mean at 24 weeks, LOCF was 1.40 and 2.76 kg for MUR 2.5 mg and 5 mg, respectively

and —0.73 kg for placebo.
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Trial 025: Active-Controlled (MUR vs PIO) Study of Combination Therapy with
Metformin

In this double-blind, metformin combination study, 1159 patients with type 2 diabetes on
existing metformin therapy were randomized to the addition of either MURAGLITAZAR
5 mg or pioglitazone 30 mg once daily for 24 weeks. At screening, patients had HbA 1c 7-
10% while on a stable dose of metformin (1500 mg to 2550 mg, approximate average
daily dose = 1850 mg) for at least six weeks. Patients continued metformin open label
and were randomized to either MUR 5-mg tablets plus placebo-matching PIO capsule, or
PIO 30-mg capsule, plus placebo-matching MUR tablet. The primary analysis was
change in HbA1c at 24 weeks, LOCF. The study was constructed to show non-inferiority
of MUR vs PIO with a margin of 0.25 % units (upper limit of the 95% CI for difference
in change in HbAlc). If non-inferiority was met further testing of superiority was
described.

Baseline characteristics are shown in the following table:

Demographics and Baseline Disease Characteristics

Muraglitazar 5§ mg plus Pioglitazone 30 mg plus
Characteristic Metlormin Metlormin
NaSET N=572
Age, years
Mean (5D) 35.3(8.6) 34.109.1)
Gender, n {(%5)
Male 269 (45.8) 280 (49.0)
Female 318 (54.2) 292 (51.0)
Race, n (%)
White 526 (89.6) 514 (89.9)
Black 49 (8.3) 40 (7.0}
(rher 12 (2.0) 18 (3.1}
2
BMI, kg/m
Mean (5D) 32.004.6) 32.0(4.6)
HbA, %o
Mean“lSD) B.1(1.0) B.1(1.0)

Dataset: Randomized Subyjects

Mote N = Number of randomized subjects; n = Number of randomized subjects wath available data
Mote: BMI is calculated by weight (kg)/Thei ght{m)*height(m)].

N = 386 for HbA,, in the muraglitazar 5 mg plus metformin group, as Subject CV168025-131-5 had no
basaline value

Change in the primary variable, HbA1c is shown in the following table:
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Primary EMMicacy Endpoint: HbA . Change from Baseline at Week 24 LOCF

Muraglitazar Smg plus Pioglitazone 30 mg plus
HbA,, Measurement { %) Metformin Metlormin
N=587 N=572
n 569 350
Baseline Mean (SD) B.12 (0 %a) 8.13 (1.00}
Adjusted Mean Change from =114 (0.04) -0.85 (0.04)

Baseline (SE)

Difference in Adjusted Mean Change from Baseline

Mean (SE) -0.29 (0.05)

95% 2-sided CI {-0.39,-0.19)
- b

p-value” < 0.0001

Dataset: Randomized Subjects
Note ANCOVA model: post-pre=pre treatment.

a
p-value obtained using non-parametric method.

b
Statistically significant at ¢ = 0.05 alter having demonstrated the non-infenonty of muraglitazar 5 mg
plus metformin versus proglitazone 30 myg plus metformn.

As shown below MURAGLITAZAR produced greater reductions in A1C, FPG, and FFA

than Pioglitazone.
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Glycemic and Related Parametersin Active-Controlled
Combination Study with Metformin at Week 24

MURAGLITAZAR + Pioglitazone + Metformin
Metformin
5mg 30 mg
N=569 N=550
Al1C (%)
Baseline (mean) 8.1 8.1
Mean change from basdline -1.1 -0.8
Between trestment difference -0.3*
% patients with final A1C <7% 60% 44%
FPG (mg/dL)
Baseline (mean) 179 178
Mean change from basdline -44 -33
Free Fatty Acids (mEqg/L)
Baseline (mean) 0.7 0.7
Mean % change from basdline -24% -15%

*p<0.0001 vs. pioglitazone

At Week 12, MURAGLITAZAR produced greater decreases in TG and apoB, and
greater increases in HDL-C compared to pioglitazone.

Percent Change from Baseline in TG, HDL-C, apoB, and non-HDL-C at Week 11/12 LOCF

Lipid Parameter Muraglitazar Smg plus Pioglitazone 30 mg plus
Metlormin Metlormin
N=587 N=572
TG (mg/dL), n ) | 555

Baseline Mean (SD)
Adjusted Mean % Change from BL (SE)
95% 2-sided CI
Rank p-value
HDL-C (mg/dL), n
Baseline Mean (5D)
Adjusted Mean % Change from BL (SE)
95% 2-sided CI
Rank p-value
apoB (mg/dL), n
Baseline Mean (SD)
Adjusted Mean % Change from BL (SE)
95% 2-sided CI
Rank p-value
Non-HDL-C {mg/dL), n
Baseline Mean (SD)
Adjusted Mean % Change from BL (SE)
95% 2-sided CI

Rank p-value

205,50 (125.09)
-28.43 (0.89)
(-19.22, -13.39)
<0.0001
571
4629 (11.12)
19.16 (0.58)
(3.47, 6.32)
<0.0001
571
100,85 (24 64)
11,75 (0.62)
(-7.98, -4.29)
<0.0001
571
152.26 (39.67)
-5.88 (D.62)
(-6.46, -2.94)
<0.0001

20275 (128.44)
-14.44 (1.08)

555
45.92(11.14)
13.61 (0.56)

555
100,61 (26.78)
-5.96 (0.67)

555
150,71 (39.03)
-1.22 (0.66)

Dataset: Randomized Subyjects

19



Weight:

The adjusted mean change from baseline at Week 24 LOCF in body weight was moderately higher for the
muraglitazar 5 mg plus metformin group (1.39 kg) relative to the pioglitazone 30 mg plus metformin group
(0,36 kg).

Trial 021 - Placebo-Controlled Combination Therapy with Glyburide

This was a placebo-controlled trial in patients with type 2 diabetes on sulfonylurea
therapy. Eligible patients were taking 10-20 mg/d of Glyburide, or at least 50% maximal
labeled dose of sulfonylurea other than glyburide for at least six weeks before screening,
or 20 mg of glyburide for at least two weeks before screening. Subjects were required to
have the following laboratory findings at screening: HbAlc between 7 and 10%,
Triglyceride less than or equal to 600 mg/dl, fasting C-peptide at least 1.5 ng/dl, BMI less
than or equal to 41 kg/m2. After screening, there was a two-week, diet/exercise, placebo
run-in during which time all patients received 15 mg Glyburide. Compliance was assessd
by pill count. No down-titration of 15-mg glyburide was permitted. After the run-in,
patients were randomized to the addition of either MURAGLITAZAR 2.5 mg or 5 mg, or
placebo once daily in addition to 15 mg Glyburide. The blinded comparison lasted for 24
weeks, during which time down-titration of glyburide was permitted to prevent
hypoglycemia (Down titration occurred in two patients on 2.5 mg MUR and one patients
on 5 mg MUR who reported hypoglycemia as an SAE).

Baseline characteristics are shown in the following table:

Demographic and Baseline Characteristics

MUR 2.5+ GLY MUR 5 + GLY PLA + GLY

Characteristic N=191 N =193 N=199
Age, years
Mean (SD)) 54.8(9.2) 558 (8.8) 54.7{9.3)
Gender, n (%)
Male 104 (54 5) 103 (53 4) 109 (54 8)
Female 87 (45.5) S0 (46.6) Q0(452)
Race, n (%)
Whire 158 (B2.7) 160 (82.9) 169 (B4.9)
Black 14(7.3) 18(9.3) 18 (9.0)
Orther 19 (9.9) 15(7.8) 12 (6.0)

2
BMI, kg/m™
Mean (SD) 30.2 (4.9) 30.3 (4.5) 312{5.1)
HbA g, %
Mean (SD) 7.9(1.1) 8.2(1.1) %2(1.0)

Dataset: Randomized Subjects

Note: N = Number of Randomized Subjects; n = Number of Randomized Subjects with available data
Note: BMI is calculated by weight (kghTheight(m)®*height{m}]. MUR = muraglitazar, GLY = glyburide;
PLA = placebo,
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As shown in the following table, both does of MUR were better than placebo with respect
to change in the primary variable, HbA1c

Primary Efficacy Endpoint: Hemoglobin Ay, Change from Baseline at Week 24 (LOCF)

MUR 2.5 + GLY MURS + GLY PLA + GLY
HbA, Measurement (%) N=191 N=193 N=199
n 176 189 195
Baseline Mean (5D) T7.95(1.09) B.17(1.08) £.23(097)
Adjusted Mean Change from Baseline =1.00 (0.07) =1.21 (0.07) 0.16 (0.07)
(SE)
Difference in Adjusted Mean Change -1.15(0.10) -L.37(0.10)
from Baseline (3E) vs PLA + GLY"
958, 2-sided CI {-1.35, -0.96) {-1.55, -1.18)
h—'\r‘ﬁ'l.leh <0001° LU

Dataset; Randomized Subjects
Nate: ANCOVA model: post-pre = pre treatment.

u _ . . - ¥
Estimate = Adjusted mean change - adjusted mean change for PLA + GLY
p-value is obtained using non-parametric method.

€ oo - - . . :
Statistically significant at oo = 0.05 using Koch-Gansky sequential testing procedure

MUR was also better than placebo with respect to reduction in FPG and Free fatty acids.
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Glycemic and Related Parametersin Placebo-Controlled
Combination Study with Sulfonylurea at Week 24

Placebo + MURAGLITAZAR + Sulfonylurea
Sulfonylurea
25mg 5mg
N=195 N=176 N=189
Al1C (%)
Baseline (mean) 8.2 7.9 8.2
Mean change from baseline 0.2 -1.0* -1.2*
% patients with final A1C <7% 13% 52% 59%
FPG (mg/dL)
Baseline (mean) 167 162 169
Mean change from basdline 12 -27* -36*
Free Fatty Acids (mEqg/L)
Baseline (mean) 0.6 0.6 0.7
Mean % change from basdline -3% -17% -21%
*p<0.0001 vs. placebo

Weight

The adjusted mean change from baseline at Week 24 LOCF in body weight was 2.63 kg and 4.06 kg in the
muraglitazar 2.5 mg or 3 mg plus glyburide groups, respectively, relative to 0.43 kg in the placebo plus
glyburide group
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At Week 12, MURAGLITAZAR 2.5 mg and 5 mg produced greater decreases in TG and
greater increases in HDL-C than placebo.

Lipid Parametersin Placebo-Controlled Combination Study
with Sulfonylurea at Week 12
Placebo + MURAGLITAZAR + Sulfonylurea
Sulfonylurea
25mg 5mg
N=197 N=183 N=192
Triglycerides (mg/dL)
Baseline (mean) 193 197 204
Mean % change from basdline 3% -14%* -26%*
HDL-C (mg/dL)
Baseline (mean) 44 44 44
Mean % change from basdline 0% 7%** 14%**
apoB (mg/dL)
Baseline (mean) 103 104 107
Mean % change from basdline 0% -5% -11%
LDL-C (mg/dL)
Baseline (mean) 118 119 121
Mean % change from basdline 3% 4% 2%
non-HDL-C (mg/dL)
Basdline (mean) 156 156 161
Mean % change from basdline 2% -1% -6%

* p<0.0001 vs. placebo
**nominal p-value <0.0001 vs. placebo

6.1.5 NA
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6.1.6 Efficacy Conclusion

The five trials in this review establish the efficacy of Muraglitazar with respect to
reduction in HbA1c. The response was durable up to 108 weeks. In addition to reducing
HbA1c, Muraglitazar reduced blood triglyceride levels and increased HDL. Its activity is
similar to Pioglitazone except that Muraglitazar appears to be about 10x more potent than
Pioglitazone. 1.5 mg of MUR was found to have the same activity as 15 mg of
pioglitazone. 5 mg of MUR was found to have more activity than 30 mg of pioglitazone.

The Sponsor proposes to market MUR in 2.5 and 5-mg strengths. Consideration should
also be given to marketing the 1.5-mg strength as well. This strength also gives results
that are statistically and clinically significant. For instance, in trial 006, 1.5 mg of MUR
gave a reduction in HbAlc of 0.92% units (baseline 7.58%) a 104 weeks, which
associated with a 13% fall in triglyceride (baseline 136 mg/dl) and 17% rise in HDL
(baseline 43 mg/dl).
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