CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
21-748

MEDICAL REVIEW(S)




Page 1 of 1

MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Health Service

Food and Drug Administration

Center for Drug Evaluation and Research

DATE: February 1, 2005

FROM: David G. Orloff, M.D.
Director, Division of Metabolic and Endocrine Drug Products

TO: NDA 21-748
Glumetza (metformin hydrochloride extended-release) tablets
Bioval Labs, Inc.
Treatment of type 2 diabetes

SUBJECT: NDA review issues and recommended action

Summary of issues

The initial action on this NDA was AE pending acceptance of a specified dissolution method and
specifications, as cited in the letter of 2-25-05. This product given once or twice daily is
clinically similar (non-inferior re: HbAlc lowering) to Glucophage twice daily. This was a
505b1 application with full reports of clinical safety and efficacy. The sponsor has developed a
dissolution method and specifications that satisfy OCPB.

Recommendation
This application may be approved.

NDA #21-213
Mevacor OTC (lovastatin 20 mg)
Merck, J&J Merck Consumer Pharmaceuticals
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Glumetza once daily or twice daily is as effective in lowering HbAlc levels as Glucophage twice daily.
The safety profile of Glumetza and Glucophage are similar.

" lPending addition of a table to the PK section of the label, the NDA for Glumetza can be approved.
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Executive Summary

I Recommendations:

The efficacy of Glumetza (Metformin ER) given once daily is approximately the same as of Glucophage

(Metformin IR) given twice daily. The safety profiles are similar. Pending addition of a table to the PK

section, the NDA for Glumetza can be approved.

IT Summary of Clinical Findings

Metformin ER is a long acting preparation of metformin to be marketed under the trade name, Glumetza.

It was designed to be given once daily and achieve the same glucose control as immediate release

Metformin given twice daily. The Sponsor performed two phase 3 trials. One of these was a comparison

to immediate release Metformin (Glucophage). The second was a placebo-controlled study of Glumetza
vs placebo in sulfonylurea-treated patients. A four-week, phase 2 study comparing Glumetza to

immediate release Glucophage was also submitted.

Efficacy:

Study 003 was a randomized, double blind study that compared three doses of Glumetza (1500 mg in the

evening, 500 mg in the morning + 1000 mg in the evening, and 2000 myg in the evening) to a one-dose
strength of Metformin IR (1000 mg in the morning +500 mg in the evening). The dose was increased to

the final randomized dose after three weeks, and kept constant over the following 21 weeks. As shown in
the table below, the efficacy of 1500 mg of Glumetza either as a single or divided dose was virtually the
same as 1500 mg of Metformin IR given as a divided dose. Somewhat greater efficacy was observed with

2000 mg of Glumetza.

In-Text Tahlp 7 Anglyis of Hemoglobia Ayt ITT Pop

Treatment Gronp

Metformin

ER 1500 mg ER 1500 mpy ER 2000 mg RIS oy
Memuglobin A, qQp (AM/FAY) QD (AM/PD Overall Freptment
{HbA, ) (%6) MN=17% N = 182) N=11) MN=174 pevalue J1}
Baseline
n 169 175 m
LS Mean (SEM) 822{0.25) 2.50(0.24) 8.26 (020} R70(0.25) D4E3
Chonge From Basline Te Endpoint
n 169 175 17
LS Maenn (SEM) -0.73 (812} £3.74.{0.12} =146 {6.12} 070412} 0013
95% CI1 {0.97, .48} {098 0.50) {-1.30. -0.81) 0.9, -DAG}
Mctformin ER versux Metformin [R
LS Mean Difference (SEMy 0.08(0.12) £.05(0.12) £.36{0.12) NA
5B 4% CI tor Difference £-0.32. 0.36) £-0.33. 035} V-0.68. 0063

Sourte: PosleTest Table 141,252
L8 ~ beust squanss; SEX = slusdard atvar of' LS mcun: £ - confidencs intenak, NA ~ sl sppliceble
Noter. Palessis who bod both brselise und cadgpsint datn were instudedt do this doin erosds.

For the hosebine vafua, the LS moan and SE8 eere estimaied frasm lie ANOVA moded thot isoludad desaiment, oenber (Site 31 venu all other sites). tremimentby-caster

foctor. sad o Ticsor treatisest prior o entry: Yexno)

For the change fon heseling b endpoust valoe, dx 1.5 mean and SEAL were estimatoed from fhe ANTCOVA aoudel that inzladed tremtesem. centee (83 35 vemus off athor

sitca), o saratificatinn fictor (eoctormin tregiment peiar 0 colry: yos/zo}, aed husdine vz 2 g ecnmrise.

1} Tho pant 1) for th L] o anteng afl traatoat groaps wis hased on the Type HI prabyris frozs the mvadels descsilod shove.
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Study 14 was a double blind, randomized trial add-on trial of Metformin ER, Sulfonylurea (SU) or the
combination of M-ER + SU. The primary efficacy variable was change in HbAlc from baseline to
endpoint. As shown in the following table, change in HbAlc was greater for the combined M-ER + SU
treatment groups than for the SU only treatment group.

In-text Table 8 Hemoglobin Arc Results: Combined M-ER + SU Treatment Group
versus SU Alone Treatment Group: Intent-to-Treat Patients

Hemoglobin Ag, Combined M-ER + SU i Alone Overalt Tesatment
sl{be\h) {%) {N =431) (N =144) p-value 1]
Basehine {(n) 316 141
LS Mean (SEM) 7.79{0.07) 8.08 {0.13) 0.051
Endpoint (n) 116 141
LS Mean (SEM) 7.13 {0.05) 7.95 (0.08) <0001
a5% C1 {7.02, 7.23) (7.73,8.12)
Change from Baseline to Endpoint (n) 416 141
L5 Méan (SEM) 0,73 (0.05) .08 (G.08) <0001
959 C1 {-0.85,-0.60) (008, 0.23)
M-ER + 5U versus SU alone NA
LS Mean Difference (SEM) -0.82 (0.09)
93% C1 for Difference {-1 .ﬂOi -0.63)

Souwrwe: Post+fext Table 14.1.3-1
MER1300Q = Mctformin ER 1300 mg qd: MER1G00B = Mctformin ER 1000 mg bid; MER2000Q = Metfotmin ER 2000 mg
qd;, SL2 = sullonyluren; LS = least squares; SEM = standard error of LS mean; Cl = confidence interval; NA = not applicable.

Note:  Patients who had bath baseline and any endpoint were included in this dats anafysis. For hasetine \.nluc the LS mean and

SEM were estimated from the ANDVA model that inchuded center, and by cemter i fion factor.
For the endpoint and change from baseline to-cndpoint value, the LS mean and SEM were estimated from the ANCOVA
modet thst meluded t, cender, and baseline valuc ss i

[1]  The p-vnine tor the freatment effcct was hased on the Type T analysis from the models described sbove.

Safety:

The adverse event profile of Glumetza and Glucophage (Metformin IR) are similar. The major adverse
events are related to the gastrointestinal system.

APPEARS THIS WAY
ON ORIGINAL



I Introduction and Background

Metformin (Glucophage) has been available in the USA since 1995 and is generally considered the
treatment of choice for most patients with type 2 diabetes. It can be used as monotherapy or in
.combination with other antidiabetic agents including insulin.

Metformin (Glucophage) is given twice or three times per day in doses ranging from 500 mg bid to 850-
mg tid. Gastrointestinal discomfort occurs early in treatment and is the major limiting factor in dose
escalation. Most patients can tolerate or become tolerant to the gastrointestinal AE’s of metformin. A
regimen of 1000-mg bid is common. Glucophage is marketed as 500 mg, 850 mg and 1000 mg tablets.
Generic metformin is also available. Sustained release formulations are also marketed under the trade
names, Glucophage XR and Fortamet.

Metformin ER is a long acting preparation of metformin to be marketed under the trade name, Glumetza.
It was designed to be given once daily and achieve the same glucose control as immediate release
Metformin given twice daily. The Sponsor performed two phase 3 trials. One of these was a comparison
to immediate release Metformin (Glucophage). The second was a placebo-controlled study of Glumetza
vs placebo in sulfonylurea-treated patients. A four-week, phase 2 study comparing Glumetza to
immediate release Glucophage was also submitted.

I Clinically relevant findings from review from other disciplines: N/A

III Pharmocokinetic and Pharmacodynamics Issues:

The following table comes from section 2.2 of the review by the Biopharmacy Reviewer, Dr Wei.

Table 3. Summary of PK parameters after one day dosing

PK Parameter Glumetza Glumetza Glucophage
2X500mg 1X500mg BID 1X500mg BID
AUCq.36 (ng.hr/mL) | 1418242415 1526043496 1534243398
Cmax (ng/mL) 1301.4+285.7 811.9+173.7 959.1+204.0
Tmax (hr) 7.5%1.2 7.1%£1.2 4.2+1.6

Table 4. Summary of statistics comparing Glumetza and Glucophage

Glumetza 2X500mg Versus Glucophage 500mg BID
PK parameter Ratio of geometric 90% CI '
means
AUC.36 93.50% 89.45-97.72
Cmax 135.31% 128.89 — 142.05
Glumetza 500mg BID Versus Glucophage 500mg BID

AUCy.36 99.00% 94.72 - 103.48
Cmax 84.18% 80.19 — 88.38

As expected the T max for Glumetza is delayed relative to Glucophage. However the metformin
exposure for Glumetza 500 bid and Glucophage 500 bid is virtually identical. Metformin exposure with




two 500 mg tablets of Glumetza given as a single dose is 93.5% (90% CI, 89-98%) that of Glucophage
500 mg bid.

v Description of Clinical Sources
(See clinical review)

\Y% Clinical Review Methods:

The review was conducted from the NDA submitted electronically. No routine inspections of the sites
were performed. Although the consent documents were not reviewed, the trials appear to have been
conducted in accordance with acceptable ethical standards. The financial disclosure documentation
appears adequate.

Regulatory statements regarding documents reviewed:

The Sponsor, Biovail Labs, submitted debarment and financial disclosure documents.. I have examined
these documents and found them to be acceptable. The debarment statement, signed by Eugene Melnyk
President of Biovail Labs on April 05,2004, indicates that the Biovail Labs did not and will use the
services of any individual or organization that had been debarred under section 306 of the Federal Food,
Drug, and Cosmetic Act.

£

Financial disclosure information was submitted with Form OMB No. 0910-0396, signed by Greg
Szpunar, Vice President of Biovail Labs on April 19,2004,

1 The applicant certifies that Biovail Labs has not entered into any financial arrangement with the
clinical investigators named in the lists included in the NDA whereby the value of compensation to the
investigator could be affected by the outcome of the study.

2 The applicant furthers certifies that none of the listed clinical investigators disclosed a proprietary
interest in the product or an equity interest in Biovail Labs i
3 The applicant certifies that no listed investigator was the recipient of other payments such as

honoraria, consultation fees, research grants, or compensation in the form of equipment from Biovail
Labs. '
4 A list of investigators was attached.



V1 Review of Efficacy

Study 003

This was a randomized, double blind study that compared three doses of Glumetza (1500 mg in the
evening, 500 mg in the morning + 1000 mg in the evening, and 2000 mg in the evening) to one dose of
(Metformin IR 500 mg in the morning +1000 mg in the evening). Glumetza was given as 500-mg tablets.
The study population consisted of patients with type 2 diabetes who were not taking pharmacological
treatment, patients on monotherapy, or patients on metformin (up to 1500 mg) plus a SU (up to 2 to
maximal dose). In non-naive, patients there were a six-week washout. The initial dose of study drug was
1000 mg given as 2 x 500 mg tablets with the evening meal. The dose was increased to the final
randomized dose after three weeks, and kept constant over the following 21 weeks. Metformin IR was

given as 500 mg Glucophage tablets. Glumetza and Glucophage IR placebos were given at appropriate
times to maintain blinding.

Characteristics of the ITT population are shown in the following table.

In-Text Tablke § Diabetes Higtary: 1TT Population m
. Treatment Groop m
— T — YR Y
ER 1560 mp ER1S0mg ER 20016 :mg IR 1900 mg m
qQp AMDM) QD (ANUTMY Tonl
(N = 178y N = 183y (X=172) K=171) (N =706} Pavahue [1] -q
Duration ol Diabetes {years}
[} 178 122 1712 174 706
Mean {SI3) 39(4.5) 4545 39¢43) £4(5.9) 23(48) 0521 Iw
{NGin. Max) 0.1, 26.9) {0,272y {01,233} 00, 31.3} 00, 373}
Actual Metformin Treatment 36 Doys c
Prior To Ealry-m) 7S (10050} 182 (100%) 172{100%) 174 (10056 06 {1007%) ¥
Yex 63(36.0%) SR(31.9%) 61435.5%) 52{20.9%) 235§3330%) m
No 114 {64.0%) 124 (63.1%) 111{64.5%) 122¢70.1%) 471 (66.7%)
Diet And Exersise Ouly Or Newty m
Diagnosed n{%iy 175 {100%) 12 {100%) 172 {100%5) 174 (100%) 706 (100%) 0.848
Yes 81 45.5%) 26.047.3%) B (AR A%) 87 ($00%) 338 {47.0%) o
No 97{54.5%) 96(SL7%) ER{51.2%3 8 {5D0%) 368152.1%)
Diahetic Treotment 30 Days Mriar To w
Eatry £3] r-
Metformin Oty 23(24.2%) 29(N2%) 45(262%) 43(2U.7%) 175 (24.8%)
Combinntion With Mettarmiz Onty 0 140.5%) 0 ] 10.1%)
Sublbnyurea Daly 29(16.3%) 30{36.5%) 22{12.8%) 3017.2%) 1E(15:7%) ' ) I
Cambination With Sulioaylurea Only 1 0.6%) 148:5%) [ H{T.60) 3(0.4%)
Coinbmation Wish Metformin Amt
Sulfonylursa 2011.2%) 12¢6.6%) 1799.9%) 1045.7%) 59{8.4%) o
Dict And Exnrcise Gy Or Newnty
Dingnemsd 81 (45.5%) 86¢47.3%) 84{4R.8%) 27 (50.0%) 338 (47.9%4)
Bource: PosirTed Tabte 14.1.1:8
563 ~ e dund deviation
[} Tha paalue for the averslt avesparlon snong  tresfmess proaps was hased an the F-sest of Type 11 srcatmsent factor fros tho ANOVA stodel ok Ga ualy e trestmiset 1
fuctor for numeriz dols ot Chiesquare fos for catoposicaf dat.
2} Othher disheizs sresiment catzgory not filed. <
Depobled, Tic. CONFIDENTIAL Protocol No, 51-0008
Integrated Clinical/Sintisgical Repost 18 hune 2003
Final Raport Page 65 of 178

The primary measure of efficacy was change in HbAlc. As shown in the tables below, the efficacy of
1500 mg of Glumetza either as a single or divided dose was virtually the same as 1500 mg of Metformin
IR given as a divided dose. Somewhat greater efficacy was observed with 2000 mg of Glumetza.



In-Text Tuble 7 Analysix of H Tobin Aict ITT Popuiati

—_— TeoimentGeesp -

ER 1500 mg ER I mg ER 2000 mg iR 1500 mg
ubin A, QD (WWWPAT) (AM/PAD Overall Treotment
_HBL) (%) (N=178) = 182} (=172 (=179 pvatoe [1]
Basaling .
n 62 75 59 ™
ES Moun (SEM) . B22{025% B.50{(024) 826 (0.24) A.WH0.25) D483
Chunge From Baseline To Endpoint
n [15:] 173 159 17
LS Meon (SEA -0.73 (0.12) .74 (0.12} + ~1.06{0.12} -0.70 1012y 6.3
o5 CE {097 048} (D98, 050 (-1.30, -G.BE) £-0.948, -0.46)
Metformio ER versus Metformin IR
LS Mean Ditforence |SEM) .03 (0.12} .04 (0.123 -0.36(0.12} NA
93.4% CI for Difference (32 .76 £-0.33 0.25} §:0.65 D06)

Sourca: Poct-Ted Tabl: 1129
1.5~ Jeaut syuancs; SEAL - stuaind ermoe of LS mens; (1 ~ conBdene isrenat, NA = et applicable

Norer Poticmta whoo had hath basstine i endpolnt ditu were incladed 2 this dun anshysis, w
Fat the bosekine vabue. e L mean and SEM were estiamaiod from the ANGVA modod thot iucluded trestmeat, oenter Sits 51 verten off ofhor sitas). treatmeas by eter
Toclor, and formin brasimesd priar bo entry: yesino).
Far ihe changs Bon daellse s m-ﬁwm watos, tha 15 miean and SENE vatre sitimatad from the ANCOV A szl tha inchsded wescsoenl, ceonr (Sie 31 virun alf other m
aites). ustraliflonlins frior Gactiormin roidmeat prios by entry: yeeian), i heseline vatue as o covwriae.
19 The puvul 1) for the overatt fscen mmony Ml freatrent groups wes based o e Tvpe TH aasiysis o e atodels dssesibed s m
In-Texi Table 8 Summary of Hemaglobin A, by Visit: TTT Pepulation
Trentment Groep v
Mrtformin Mretforndn Metfarmi 3
ER 1500 mg KR 1500 mg ER 2000 mg IR 1500 mg Q
Bemoglobin ;. oD AMAA) Qp {AMTPAY)
{HBALF{%) (N = 176) AN = 182} N=1T2) Nz 1)) m
Busaline
" 159 175 159 170
Bfaon (SD} 334 {145 E.50{1.46) B17¢1.37) B36 {1409 m
Week 12 —
n 153 146 146 140 w
Moo (SD) 7.49(1.31y 7.53(1.2%) 709 {1.03) 724{1.1%)
Nenn CEB (SEM) .3 (0,115} .97 (0.10) =111 {D09) A5 (0.09)
palue{W) [1] <0.001 <501 <4001 N0t l
pvalue [vs. MR} [1) 0.247 0.895 0.42 - m
Week 20
n 128 134 134 125
Mean {SE) 70R {1654} TA4{L10) 68T {111} 656 {D.96) n
Mean CEB {SEM} -1.07 (009) 133 (R} -339(0.11) -123 {013y
prandue (W [1] <0401 0101 -0 0001
palue (vs. MIR) 2§ 219 0523 0.774 -
Week 4 . 1
» 132 135 136 123
Mean (SD} 706 {151y 09 (1.083 B.58(1.09% 6.5012.99) <
Ibean CFI3 (SEM} 1,82 (0,09 128 (011 S132[0.t0 1.30(0.11)
ponlue (W 1] <0001 o0 <0003 =001
pnlee [vs. MR [2} 0.2 0.E6D 0911 -
Endpaint
u 16 175 159 £
Mean (S} 732{1.513 745{1.44) 596 {114} 7.4001.50)
Maan CFB (SEM} 456 (D.10) -1.05 (0103 -1 (210} 496(0.10)
PepaMed, Tnc. CONFIDENTIAL Protocal Me. 510003
megrated ClinicalStatistical Repart 18 Juns 2003
Fia] Report Puge 75 of 178

As shown in the following table, the same pattern was observed in treatment naive patients as for the
group as a whole. As might have been expected, the efficacy in the treatment naive subsets was
somewhat greater than for the ITT population as a whole.
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In-Text Table 9 Analysis of Hemoglobin A2 Intent-to-treat Patients Who Were on Dict and Exercise Only or Newly
Biagnosed Privr t0 Study Entry

T Group
ER IS mg ER15D0G mg ER 2000 mg. IR 1500 mg Cverall
QD {AMPM) QD (AMTM Treatment

Hemoglohin Ay, (Hh,) (% o=31) (N=386) (=34 (N=87) pyahue i}
Baslinz

n ki B3 75 a

ES Muun (SEM} BH2{0019) B.A5(0.18) 3.60{0.1%) 8.66 (0.18) 0728
95% Ct (845, 9.19) {849, 9.20) BR80T (8.31,9.01}

Change From Bamline To Endpoint At

Mesn Ol Basdline HbA, (8.73)

Y kY 83 75 84

LS Mean (SEM) ~1.44(0.14) »138(0.13) .79 40143 1 40(0.13) £.049
95%.Ct (170, <107 o168, .12 267, -1.52 (+1.66, -1.15)

Metformio ER Versis Mesormin [R.

LS Moan Difforence {SEM) £,03(0.19) 0.02 (0.19) D3IV 19 NA
%% Ci for Diffumnce 1-0.11. 0.33) £-0.35, 0.39) {-D.76 H0)

Source: Poxt-Tesd Tabbe 14.1.2.280

Nt it apspiealic ©F = aafidene intavnd
Nob  Pacloass wio kad bull beackine asd endymint dato were included in this dix anadysla.
Furthe baveline volue, e LS sccos (onit 2quercs ascas) ped SEM (siandand conyr LY soean) wieer estinalod fotn the AROVA mandc ihisd inidoded teeainon Siobcs.

Par the thange from boselise 50 eadpalat yuluz, the 1S nc-nnd SERM were extinated frot the ANCOYA moded thit incduded treatrest factor vod tresimes by bisckine
value intemelson fustoe.

{4} The pvafue ¢uverll) for the conponon anong sl treatmens grossc b ascd om Type I analysh fom he modek: discobed dhave.

Ad09 3191SS0d 1538

As shown in the following table, the change in fasting plasma glucose for the ITT population followed
the same pattern as the change in HbAlc.

In-Text Tabke 11 Summary of Fasting Plasma Glucose by Visit: TTT Fopulation

Jreatment Groap
Metformin Metionain
ER 1500 my ER FSlomg ER 2000 mg TRISNO mg
on {(AALEM) QD (AMIPN)
Fasting Plasma Glumse (mg/d1) (N=1T8) (N = 1B} ™ =17n (w174}
povelue [vs, M-EH) (3] 0.579 0593 0.8 N
Week 24
1 132 135 136 21
Bécan [SD) 145.6 {40.5) ME3{36.1) 196.2§39.3} 1H2.4(36.7)
Maan CFD {SEM) ~DBL3T) 22 (40 ~14.0(39) ALY A2
posdue (W) [1] 3,801 “5.051 ~H.001 <000t
pvadue (vs. MR} [2) 0.727 0.934 0.693 .
Endpaint .
n 175 179 17 34
" Meam |SD} ’ 155.0453.1 162.4{53.5) 144.5443.2) 159.8(574)
tean CFB {SEM) 413 (34) 352037 3EI{34) 33.9(3.9)
peaadug (W) 1] <0001 <0001 AN 0,001
pryzlue (vs. MR} ) 0157 0.803 0.291 2
Sourcs: PestTed Tabbe 141,209

LFB~ change [rom brcliae
Piotec Farieats o hard buth busetine zad 1 baast one Falh wore incinded i this o bysi
na colliscted fromm ave-Ritiry samples wens cxloded fam his dalo 2ondyals.
(1} The guvadue V) for the tost af necees chosge from buclise oithin bbbt pronp was hascd an the paired 1 deaz.
[} The panlse fus. MoIRY for the puirwise lest of dilffersace of the sacon change Trom busehine betnedn 34ER and MUR groups wos based on te iwo-sample hiest.

"
»

anong sl ircaimiene wrosps 3 tusod sea ‘ype TIE malysis Som the modeks described tbove

During the treatment phase, patients were withdrawn whose FBG (glucometer readings) were > 250
mg/dl for 7 consecutive days of > 300 mg/d! for three consecutive days. The proportion of patients who

withdrew because of lack of efficacy also showed to same pattern as for the mean change in HbAlc.
This is shown in the following table:



Propartion of Paticnts Who Prematurcly Terminated Study Due to Lack of Efficacy: ITT Population

In-Text Table 14
Teeatment Groap
ER 1300 mg ER 3500 my ER 2000 mg IR 1500 mg
Qn (AMIPAY) D (AMP) Oversll Treatment
{N = 178) (N =182) (N=172) N=11h prrabue {1}
Tormiagted S1udy Prematurcly Poo 1o Lack
of Efficacy-n[%s) 178(100%) 182 {100%) 172(106%) 174 {19085}
Ves BS%) 15 (B.256) 3{1.7%} 4 (8.05%) 0.015
No 170 (95.5%5) 167 (91.8%) H9498.3%;) 160 (2.0}
Metformin ER Vezsus Mctiarmin (R
Diflerence in P (Yes) ~1.6% 42% -6.3% RA
95% CI of Differeace in Propeations -B.67, 1.5%) 15 5%, 5.9%)% I8, ~1.8%) -
p-vadu (versus MARM2] 0,169 9946 0.007 .

Source: PostTest Tabke 141,217

NA - ot sppbicuble, P (Yes) ~ proportion of puticnis thet tepminaied sudy due to fak of clficacy, €1 ~ senfldens intorval

[£) The pevutue foveosll} fx-the overslt cunpeeison amang all ireatens ynoupe swis basad u twoesided Flshor's Exuct tost.

2 Thnp-mln: fvemas MAR) o the poimiae tosd ollmmgm efiset between A-FR and 3611 Lmabcnt groups was baved on the  tost for the diferemce I properions belwzen

Twa greup.

Changes in serum lipids LDL cholesterol are shown in the next two tables. The first table comes from the
NDA and the second table comes from the review by FDA statistician, Lee Pian. The reduction in LDL
cholesterol favored Glumetza, Although statistically significant, this difference is very small, and is not

claimed by the Sponsor is the proposed label.

Sowsrda: Liating 18.2.21
»

STAT. TIBLE] P - ShS B 2LINN200F  T: pAARR2603

Bupciad, fne. o tef s
PRTNeRL 88T50m0: Paaad Repret baiad
Tabls 14.1.2-9
Analywbo of LEL Chalastarol: {meast-Lo-tPusl Paticnts
Treatpant Gidilp
uR 250 g u2 3050 4 58 1355, xralt
& o
" e = Frnsiing Traatoan:
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ANCOVA" on Lipids % change from baseline — Monotherapy Study 03

MER1500B MER1500Q MER2000Q MIR1500

B
LDL (mg/dL)
N 150 150 139 155
Baseline LSM (SE) 124.4 (3.8) 126.1 3.8) 125.1 (3.8) 117.6 (3.8)
LSM % Change® (SE) -6.0(2.7) 4.8 (2.7) 5627 +1.227
MER - MIR (CI) 72(¢124,- -60(¢-113,-  -6.9(-12.2, -

2.0) 0.8) 1.5)

" ANCOVA model included treatment, stratum, and center as fixed effect and baseline as covariate Table displays the least
squared mean differences and the 95% simultaneous confidence intervals for the lipid variables The percent change from
baseline LDL was statistically different from the immediate release metformin (p=0.02)
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As shown in the table below, there were small changes from baseline triglyceride that were not

statistically significant. There is no difference between 1500 mg Glumetza and 1500 mg Metformin IR
Mean weight loss in all groups was approximately 2 kg.

L ¢, Ihe.
»Eﬂmz B1-0bD3: Findl Repeks

Puge 1 of 2
Pukla 24.1.2-9
Apadlgein of Teiglyceyiden: [Btah?-to-tréat RAlante
Traatnant Greup
gt ox 1535 03053 0 1 jhex = overall
. 7 % 1
Triglyerides I 5 DA ° [foi g ranErest
C e 376 N w 1ET) M. uz, e 2T p-vadion (1]
Baselinm .
=
Raw Mesh 15Df 1 s 1 e .27 04 & 4107 .29 1.4 gno ATy e, 6 un a2y
15 mn {sknl 13§, u 27.26) u!.&\ (z“ (371 zxe 2 {39, ”L 144 .¥ {29, z*k o.909
35k 1341.3, 154.3) 1143 243 1} adee, 29 01d .5, 3i3.4)
e [roe Hauwdlhi to
B 1Lt af Mead of
Bazellow TRIG (234.01
) 3 183 143
Xaw Hean |50y 13,5 .09 .2 {235.4%) 3I5.5 (1360430 -3.4 {¥1.01)
s nn;. itz 3] 2.2 113391 4.4 {32041 IZ.0 413.20) ~23.6 41X, 2-) &.05¢
[T RN -i5.9, 32.1) 1-13.X%, 36.1% 1-32.1, 36.2} 1-37.8, 31.
Eesuin BR aXxaus
u-([ﬁ*ﬁin m
5 Hwan Diffevence (31H) 21.2 1i1.0%) 194 {332.22] 3.1 j3z.am £ Y
PEd <.1. Foz
Dy¥iurance (-Z.4, 4.8} §-6.0, 42.0) (1T, BT
Hota: Patiunts o had both banelims and .LﬂpNBL datk ars Encluded
bara muxni LEom noti-faszing waxplas
A 5 Ral aopll

vhin Jata aradysis.
wecluded Lo

Iy
 trow ehio G Anlybls-
Fot the bisullbe -u!u-. the 3% ca {lAasE Sgukied baaki abd SIn (sTandecd errot of 18 eab) ave -ﬁ!mn.-i (m i XBOVA
model Lhat lncludes treatsant, caated ns.\u A3 v Ly
- n»-uuc.um !-x:zm—

.. .un all othes zites), 3¢ Senkar
maZfazntn ErsaChest prios to mabep: Yexihol.

Yor rtha change Ine o edpoing G, thw L2 MAsA. rLALeE

worirated e lni mnm. hedel thE Sncludi 1! i

Eactor ineE£es

uares vwan! Ad SEN iatandard acrer &f LS v
tran, SMEES [S1%e 3 vadsus oIR srhae Sityst. 4 stowrlFicatiod

nin Toestmant prioe to entry: and raatment by bissilhe e Tataeatt ik A2

zafidakag 1ages

0t} o .cg-'lgu-b&eswmnl Zvt Ela ounredl cosperisos seetr a1l Trastesat groups is Sabsd ch Typa ILI analysid Eece the Redels

foucce: Ldazing 3£.2.30

) dre

Pibgiian: LEDSINCDY: [FRCDOSTION . STNT. TAMLR] L14010206 288  B: ToJAH2O0Z T: GAAPRIG0D

1407 311550d 1538

APPEARS THIS WAY
ON ORIGINAL

12



Efficacy: Study 4

This was a four-week, phase 2 study to compare the efficacy of Metformin ER given once daily and
twice daily to Metformin IR given once daily. Patients had HbAlc of 7 to 12% and had not taken
metformin for at least 90 days before screening. The blinded comparison was preceded by a 3-week

washout from other antidiabetic medications, if applicable. The initial dose was 1000 mg; the dose was

increased by 500 mg per week based on tolerability until the final dose of 2000 mg was achieved.

Table 6. Summary of Treatment Exposure

Group

Metformin ER  Metformin ER ~ Metformin IR

Once daily ‘Twice daily “Twice daily
N=54 N=54 Ne55

Week 0 54 (100%) 54 (100%) 55 (100%0)
Week 1

1,000 mg 2(3.7%) 3(5.6%%) 1(1.8%)

1,500 mg 47 (90.7%}) 48(88.9%) 53 (96.4%)
Week 2

1,000 mg 2(3.7%) 2(3.7%) 1(1.8%%)

1,500 mg 3(5.6%) 5{9.3%) 3{5.5%)

2,000 mp 44(81.5%) 22(77.83%) 49 (89.1%)
Weck 3

1,000 mg 2(3.7%) 3 (5.6%) 1(1.8%)

1,500 mg 23.7%%) 2(3.7%) ${9.1%)

2,000 mg 42 (11.5%) 42(71.8%) 46 (33.6%)
Week 3 to End of Study

1,000 mg 2(3.7%) 3 {5.6%) 1(1.8%)

1,500 mg 1(1.9%) 203.1%) 5(9.1%)

2,000 mg 42 (17.8%) 40 (74.1%) 46 (33.6%)

Percentages are based an the nurmber of randomized patients.

Source: Post-text Table 1.4

Table 7. Diabetic Charactevistics at Bascline for All Randomized Patients

Tre Group
Metformin ER~ Metformin ER. ~ Metformin IR~ P-value
Once daily Twice daily Twice daily

Characteristic N=54 _ N=54 N=55
Curvent disbetic therapy

Diet and exercise alone 10 (1B.5%) 11 (20.4%) 20(36.4%) 0131

Sulforyhurea 18(33.3%) 23 (42.6%%) 16{29.1%)

Diet, exercise, sulfonylurea 26 (48.1%) 20(37.0%) 19{34.5%)
Duration of disbetss (yrs) 47 43 34 0.187
Omnset age (yrs) 50.8 494 506 0.764
Weight {fhs) 1952 1949 2069 0278
Height (in) 66.0 65.5 670 0.171
BMI kg/m?) 313 319 22 0.683
Waist-bo-hip ratio 0.92 0.94 0.94 0.274

Percentages are based o the number of randomized patients.

Somsee: Post-text Table 3.1

The primary efficacy variable was change in area under the curve of plasma glucose after a standard meal

for Metformin-ER once daily vs Metformin IR given twice daily. As shown below, there was no
difference between these two arms.
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‘Fable 8. Analysis of Area Under Curve Based on Fasting Plasma Glucose Measurements:
Patients Randomized to Metformin ER Once Daily oy Metformin IR Twice Daily

Treatment Gronp

AUCof Metformin ER Metformin IR, Overall
TFasting Plasma Ghucose Once daily Twice daily Treatment
{GAUC) (ng*h/imL) (N-54) ) (N=55) p-value{1]
Changes from Baseline to
Endpoint

n 48 53

LS Mean (SEM) ~103.4(19.4) ~126.7 (18.9) 0.392
Metformin ER versus
Metformin IR

LS Meen Difference 234

95% C1 for Difference (~30.2,77.4)
Note: Pattents who had both baselme and endpomt were i d i this data analy
For the change from baseline to int, the least (L3)mean and standord error of the mean (SEM) were
estimated from the ANCOVA mod:l that includes uuumx. center, treatment-by-center interaction fictor, and
basetine value a2 a covariate.

Cl, confidence neerval
11 The p-valuc {overait) for the overall comparison among all wreatment groups is based on Type 111 analysis
from the models described above.

—pr—

As shown in the following table, there was no statistically significant difference among the three arms

with respect to change in FPG, although Metformin-ER twice daily tended to be better than Metformin-
ER once daily or Metformin IR twice daily.

Table 10. Analysis of Fasting Piaama Glucose Measurements: Tutent-1o-Treat Patients

T Group
Metformin ER Wetformin ER Metformin IR Overall

Fasting Plasma Glucose Once daily Twice daily Twice daily Treatment
FFG) (ng/mL) =54y (=39 @1=55) p-value[1]
Change from baseline to
endpoint
n 48 53 54

LS Mean (SEM) -31.1(6.5) —44.6 (6.6) ~36.9(6.3) 0342
Metformin ER verms
Metformin IR

LS mean difference 59 -1.7

95% C1 for differsnce {-12.0,23.7) (-25.3,10.3)

Mote: Patients who had both baseline and endpoint were included tm Gis data analysis.

For the change fom baseline to endpoint, the least squares (£.5) mean and standard ereor of LS mican (SEM)

were estimated from the ANCOVA model that includes treatrment, center, treabment by center interaction

factor, and bagaliue valise as a covariate.

CI, confidence interval

[I] The p-value (overalf) for the overal! comparison among ait n-emmtgroupa is based on Type HI analysis
the modats dserihed sheve. ‘
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Efficacy: Study 14

This was a double blind, randomized trial add-on trial of Metformin ER, Sulfonylurea (SU) or the
combination of M-ER + SU. Following a 2 week screening period, patients were stabilized on SU
(Glyburide 5 mg in the morning plus 5 mg in the evening for two weeks followed by 10 mg in the
morning plus 5 mg in the evening for an additional four weeks) prior to randomization. Patients then
underwent a 3-week M-ER titration followed by a 21-week maintenance treatment phase. The starting
dose of M-ER was two 500 mg tablets given after the evening meal. This dose was increased over three
weeks to final assigned doses. The three M-ER arms received, 1500 mg qd (3 x 500 mg tablets after the
evening meal), 1000 mg bid (2 x 500mg tablets after breakfast and 2 x 500 mg tablets after the evening
meal) and 2000 mg qd (4 x 500 mg tablets after the evening meal). Placebo tablets were given as
appropriate to maintain blinding. Thus the SU only arm received two placebo tablets in the morning and
four placebo tablets in the evening.

Inclusion criteria: Eligible patients could be either naive to treatment or on antidiabetic medications,
either as monotherapy or in combination (in doses up to 1000 mg per day of metformin plus 1/2 the
maximum dose of SU.) For patients currently on antidiabetic mediations, HbAlc were between 6.5 and
12% and FPG between 120 and 250 mg/dl. For patients not currently on antidiabetic mediations, HbAlc
were between 7.5 and 12% and FPG between 200 and 400 mg/dl. Patients on insulin were excluded.

Discontinuation due to “lack of efficacy” occurred in 11.8% of patients on SU alone compared to 3% of
patients on M-ER + SU.

APPEARS THIS WAY
ON ORIGINAL
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In-text Table 5

Demographics and Baseline Characteristics: Intent-to-Treat Patients

Treatment Grougp

MER1500Q MER1000B MER2000Q
+8U +8U +80 SU Alone Totsl
(N=14) (N =141) (N =146) (N = 144} (N=575) _ pvalue]l)
Age (years)
Mean {SD) 34 {10.3) 53(16.3) 53(109) $3(10.7) 33 (10.6) 0921
Range 2580 29-75 26-75 29-74 2586
n{%): 0.178
<40 11 (7.6%) 11{7.8%) 22(15.1%) 23 (16.0%) 67(11.7%)
40-<45 114 (79.2%) W9 {723%) W03{T0.3%) 102(70.8%) 428 {744%}
>63 19(13.2%) 21 (14.9%;) 3 (14.4%) 19(13.2%)  80{13.9%)
Sex: n (%) 0.631
Male TT(53.5%)  SI(38.9%)  TE(S514%)  TO(S49%) 314{54.6%)
Female 67(46.5%)  FB(41.1%%)  TE{38.6%%) 65 (45.1%) 261 {45.4%)
Race: n {%) 0.607
Cancasian B1{56.3%) 89(63.1%)  8B(60.3%)  RO(33.6%) 338 (38.8%)
Black 20 (13.9%) 1H{7.8%) 12 {8.2%) 19(13.2%) 62 (108%)
Asion 1{0.7%) 0(0.0%) 1D.7%) 0 (0.0%) 2(0.3%)
Hispanic 3927.1%)  40(28.4%%)  43{29.5%)  42(29.2%) 164 (28.5%})
Native American 2 {1.4%) 1 (0.7%) 1(0.7%) 0 (0.0%) 3{0.7%)
Other 1(0.7%) 0 (0.0%) 10.7%) 3(2.1%) 5 (0.9%)
Weight (kg)
Mean {SD) 98 (21.9) 97(22.5) 97 (23.4) 97(2L2) 97222 0951
Range 50-158 53-176, 52-181 $1-161 50-181
Height (cm)
Mean (5D) 168 (10,6) 169 (12.2) 169 (12.0) 162 (12.0) 169 (11.7) 0.725
Range 145-188 142206 135-193 140-196 135-206
BMI (ie'm’)
Mean (3D} 35(7.1) 34{6.3) 34(7.1) MAN 34(69) 0.674
Range 23-54 22-36 22-60 22-68 2265
n (%) 0.793
<30 48 (333%) 40(284%) 46{31.3%) 42(29.2%) 176{30.6%}
>30 96 (66.7%) 101 (71.6%) 100 (68.5%) 102 {70.8%) 309 (69.4%)

Source: Post-ext Table 1.1.1-6.
MER15000) = Metformin ER 1300 mg gd; MERIOGOB = Metformin ER 100 mg bid; MER2660() = Metformin ER 2000 mg
1d; SU = sulfonyturea: SD = standazd devintion; BMI = body mass index

111 The movsbis for Hhs aveestl ssammarienn amane Fanr ireefment mmning nas haoed sme the Kobeet af Tune 111 tratment fastor

APPEARS THIS WAY
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In-text Table 6 Diabetes History: Intent-to-Treat Patients

Trestment Groy
MER1500Q MER1000B MERIG0Q P
+8U + S§u +8U S¥U Alone Total value
N=tt)  (N=141) (N—146) (N=144) (N =575) 1]
Duration of Diabetes (years)
Mean {SD) 5.1¢4.6) 50{5.2) 4949 S8(5 52{5.1) 0.462
Range {02-210)  §0.2-310)  (0.2233)  (0.2-36.6) (0.2-36.6)
Number (%) of Patients
Metformin Treatment within 30 days 0013
Yes T8{542%) 60{42.6%) T2{493%) 52(36.1%) 262{45.6%)
No 66{45.8%) B1{574%) 74(30.7%) 92(63.9%) II3{544%)
Dirt/excrcise Only or Newly Diagnosed 0104
Yes 27(18.8%) 42{29.8%) 42(28.8%) 33(22.9%) 144 (25.0%)
Nao N7 (81.3%) 99(70.2%) 104 (71.2%) 111(77.1%) 431{75.0%)
Diabetic Treatment within 30 days(2]
Metformin only 47{32.6%) 37(262%) 44(30.1%) 3I1Q2L3%)  159(27.7%)
Conthination with metformin only 00.0%) 0 {0.08%) 0 (0.0%) 6 (0.0%) U 0.0%)
SU onty 33{229%) 29{20.6%) 26(17.3%) 43(333%) 136 (23.7%)
Combination with SU only 1{0.7%) 1{0.7%) 60.0%) 0 {0.025) 2(0.3%)

Combination with metformin and SU  3121,5%) 23{163%) 28(192%) 21(14.6%) 103 (L7.9%)
Dict and exercise only or newly

dizenosed 27(18.8%) 42(29.3%) 42(28.8%) 33{22.9%) 144 {25.0%)
Other 5{3.3%) 9{6.4%) {419 11 {7.65%) 31 {5.4%)

Source: Post-fext Table 14.1.1-20.

MERI500Q = Metformin £R {500 mg qd; MER 1000 = Metfommin ER 1000 mg bid, MER2000Q = Metfonamin ER 2000 mg g

3U = sulfonylures; 813 = standosnd deviation

[1] The p-valuc for the oversl] comparison among four treatment groups was based on the F-est of Type U treatment factor
from the ANOVA mode! inchuding the treatment factor for numesic data or Chi-square test for calegoricat dats,

12] Paticrts may have been reported iy more than onc caregary.

The primary efficacy variable was change in HbA 1c from baseline to endpoint. As shown in the

following table, change in HbAlc was greater for the combined M-ER + SU treatment groups than for
the SU only treatment group.

In-text Table 8 Hemoglobin Aic Results: Cambined M-ER + SU Treatment Group
versus 5U Alone Treatment Group: Intent-to-Treat Patients

Hemoglohin A, Combined M-ER + SU SU Alone Overall Treatment
{HbA,)) (%) (N ==431) (N = 144) p-value {1}
Baseline (n}) 416 141
LS Mean {SEM} 7.79(D.07y 8.08 (0.13) . 0.651
Endpaint (n) 416 131
LS Meon (SEM) 7.13 {0.05) 7.95 (0.08) <0001
Ry & B {7.02,7.23) (7.78,8.12)
Changs from Baseline to Endpoini (n} 416 141
LS Mean (SEM} -0.74 (0.05) .08 {0.08) <0001
93% C1 {085, 0.64) (-0.08, 0.25)
M-ER + 51 versus SU alone NA
LS Mean Difference {SEM) -0.82 (6.09)
93% C1 for Differcnce {-1.00. 0.65)

Source: Post-text Table 14.1.2-1.

MERI500Q = Mctformin ER. 1500 myg gd: MERI1000B = Metformin ER 1000 mg bil, MER2000Q = Metformin ER 2000 mg

gd; SU = sulfonylures; LS = least squares; SEM = standard error of 1S mean; Cl = confidence interval; NA = not applicatle.

Note:  Patients who had both bageline and any endpoint were included in this datn anslysis. For baschne value, the LS mean and
SEM were estimated from the ANOVA model that included tremment, center, and by center ion factor.
For the endpoint and change from bescline 1o endpoint value, the LS mean and SEM were estimated from the ANCOVA
modek that inclided troatment, center, and bascline value as a sovariate.

[1}  The p-velue for the treatment eftect was hased on the Type HI analysis from the models deseribed shove.




As shown in the table below, all three regimens of M-ER + SU were superior to SU alone. The best
results appeared to occur with M-ER 1000 mg bid although the differences among the three M-ER arms
were not statistically significant.

APPEARS THIS WAY
ON ORIGINAL

In-text Table 9 Hemaoglobin A, Results: Each M-ER + SU Treatment Group versus SU
Alone Treatment Group: Intent-to-Treat Patients

Treatment Group
MER1300Q MER1000B MER2000Q Overall

Hemoglobin A, +SU +8u + St SU alone Treatment
(HbA,) (%) (N =144y (N =141) (N =146} (N=144} p-value [1]
Baseline (n) 136 136 134 [E

LS Mean (SEM) 743 {0.13) 7.75¢0.13) 7.68 {0.13) 8.08{113) 0.130
Endpoint (n} 136 136 134 141

LS Mean (SEM) 7.15{0.09) 703 {0.0%) 7.16 {0.08) 7.94 (0.08) 0.931

95% C1 (6.98,752) {688,722y (7.00,733y (7.77,3.1)
Change from Baseline to Endpoint (n) 136 136 144 it}

LS Mean (SEM) L2209 -082(0.09 -0.71{0.08) 0.07 {0,08) 0931

95% Ci {-0.89.0.55) (4.99,-065) (087,054} (010,023}
M-ER + SU versus SU Alone

LS Mean Difference (SEM) £0.79{0,11) -089(011) -0.77{0.11) NA

95% € for Difference (1.0}, 057 (-1.11,0.67) (-6.99,-0.36)

p-value {vs. SU) [2] <B,001 <0 <001

Souree: Post-text Table ¥4.12-2.

MER1300¢) = Metformin ER 1500 my gqd; MER1000B = Metformin ER 1000 mg bid; MER2000Q = Metformin ER 2000 mg qd:
SU = sulfanylurea; LS = least squares: SEM = standard ervor of E.S mesn; Ct = confidence interval; NA = not applicable.

Note:  Patients who had both baseline and any eadpoint weee included in this data ansbysis. For bascline, the 1S mean and SEM

were estimated from the ANOVA model that included . center, ind R by center § icn factor. Far
the endpoint and chonge from baseline (o endprint value, the LS mean and SEM were estimated from the ANCOVA
model that included center, and bascli dnte by i jon factor.

Endpoint and change from baseline to endpoint data are at the mesx of bascline HbAlc (7.87%).
[1} The pveluc {overalf) for the oversll comparison smoag all teatment groups was besed on the Type IIF analysis from the
madels deseribed above.
[2] The p-value (vs. SU} for the pairwise fest of difference of the LS mesn change from haseline betwesp M-ER + SU and SU
alone i5 based on the t-test of Type 1 anslysis for the models described above.

As shown in the following table, changes in FPG followed the same pattern as change in HbAlc.

APPEARS THIS WAY
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In-text Table 10 Fasting Plasma Glucove Revults: Intent-to-Treat Patients lﬁ
Treatment Groy
VERIS(0  MERIGNBT  MERZONG  Combined Gverait Q
Fasting Mnaia Gluxnse (mgfdl) +8U h1ig +8U M-ER + 58U SU! abone Treatment
ﬁ 14:6) N = 141 = 146} N = 8¥ = 14 hue J1 m
Baseline (n) 143 143 143 429 * (213
I.E mean (SEM) 34 (4.64) 1632 {3.69) 1588 (3.691 161.8(2.70) 1640 (3.06) 0251
SR CF (1843, 1725)  (154.0,172.5) (1495, 1680 1156.5,167.1) (1548 1731} m
Endpaiztin) 133 M 145 429 144 —
L.8 Mean (SEM} [450(3.69} 1360371} 1523 (3.69) 148.7(2.13) 1772{3.70) 0.865 w
asCr (14.7, 1552 {1393 153.9) {1444, 1589) (1425 1529) {1699, [R4.9)
Chunge tvam Bawline to Kndpoart {n} 143 a4t us 429 138 F
LS Meon (SEM) 13.7{3.6%) «15.7{3.T1Y RA4{3.69) 21294214y 155(3.703 0.86%
95% Cl {-209,-64) (-23.0,-8.4) {-163,-2.1) LG EARE ) 8.2, 2.8} m
M-ER + SU versis SU alone
LS Meun Ditference (5EM) JI92¢188)  -3).24409F 249K -2R4{3.98) NA n
95% CI fer Diffzrence ¢-38.8,-19.6) (<R3, -2006) (345 -154) (363 -2A.6)
wabue (vs. SU) (2] 13001 e:_)amt <0.0(] ~E1.0BE
Siouree: Bostoaal Tuble 14.0. 25
MER 3000 = ER 1300 g ad: A - ER 8W) arx hlvt. \IER'.'JIOI.‘IQ Mutforasin ER 2000 sey qd: SU = sudfonylors; 1S =
lenst ageares: SEM - standsed oereor o LS gy €[~ erval; NA =~ st
Motex Paienls who hiad boch bavetine and codpoint vafues were inchuSod w Wi data anativis. Por Baseling, the LS mam and SEAS wese estimatzd from ihe v
ANOVX rooded thet scluded oo, ceter, sad Beatmerd by sonlor ibernction factor.  For the eadpolul anl chasge froc baseling 10 endpoin
valu, the 15 mean end SEAE were extimated fiom the ANCOV A moded thal includad trestasent, center, nnd fascline coveriske hy Ireatmeat interaction <

factor,
E‘w nn!chm from hasetine w eoadpaint doe are ot the seean of bascbins FPG{E6L ¥ wadL).
[s1 The ! fow the oveend) Ban samax oll trestanen) groops win hasad an the Type TF snatyais ton the modeh dacrited sbore,
(R (;-nhe (vx. SUY far the padnwisc et of differcnos of the LS sz chanige from baselins tebwecn M-ER -t S1 208 SU alowe is hasod on et of
Tavns T arrnbisds for thon mandntes dvscsdhnd s

As shown 1n the following table, M-ER +SU was better than SU alone with respect to HDL cholesterol,
DL cholesterol and triglycerides.

In-text Table 12 Lipid Remlts: Intent-to-Treat Patienta

Treatment Gronp
. MERISI0G+  SIERGOON+  MERN00G+ Combined rerall
gd""p:n:“’" Baseline 1 st su U MER + ST SUAlme  Trexhment
folen  (oun  m- e (Y (NCpan pviely
Foral Chotestoro! (me L) [3] ne 132 w131 n- 3L - 403 n=136
LS Mean (SEM) 658 (3.58) 3.43(3653 £42(3.56) 4540208} 19:09(3.60) 0,467
LS Moue DifSeronce {SEM) J2II6 IS6AMTN -lAE6IATD A4ISI388) NA
9573 C for Diffurence 045, 277) {2508, 624} (2394,-539) (2077653
prvatig (3. SUS 2] 21 .00 .00 D00
HDL Cholesteral ¢mgdl.) (4] nel3a ne 13 n=13 n-43 =136
1.5 Musn (SEM) 321054 24440.55) 233(054) 265(031) 415@5) 0040
LS Musn DifSerence {SEM) DEOT -7 (072 LRI 1.50{058) NA
959 C} for Diffirenca (235,046 (B339 (33,043 264,035
prvalu (3. SUJ [2] 2.158 0018 0.010 0011
LDL Cholsterat ¢mg/dl.1 [4] a- 07 = 120 ne1m =361 a=120
LS Musn (SEM) 0.26 (280 440 (282) 0.28(285) 1B(LET 4312ZRY <000
LS Meen Diferance {SEM) MOS8 -IRTI(RS9) MO 15590327 NA
95% CI for Difference (VSR 62)  (DS6.-IDRS)  (Q193,-612) (2281 -547)
prelue (3. SUS [2] <0001 <0401 0001 0,00t
Trigtycerities (mgd.} (3] -39 a=131 nv 138 403 a=136
LS Mean (SEM} mErigman  a%qesmy 308 (1859)  2382(1143)  SKO4{IERS)  -0.0M
LS Moun Difberence (SEM} FIZROEAN  SIDI(ZLIS)  ATI 6D  3412(20.83) NA
5% CE for Diffarencs (B35, 2106 (10741, D36y (-69.57,3536)  {-77.05,8.30)
yulue (12, SU) [2 341 0038 sz biio

Souree: Parbaest Tablcs $4.§. 56 hanugh 141,29,
MER1300Q - Meibanein EI 1400 my qd: MEREOOGE — Mztformin ER 1600 my bid; MERA0UIQ - Metenmin ER 2000 23 gd: 549 ~ sstfbaylures; L8 - st agares;

SEM = standord etnoe of 1.5 seon; HDL - ighe density Bpopeotein: LDL ~ bowdemiry Sipaprodsin.

Noow Puticais whis bad both Bascline and sadpoit valocs wore dmchuded In (ks dats seabysic. Forthe tolsd cholutersd and wighycerifin change fum hasekios to
endpuint vale, 18e L5 mean nnd SEA were edimofed o (ha ANOOVA moded thef included iresément, centee, and hrsatise corurliée by srealoant imerncisos
foner. For the HIA 5ad I dodesterol change from hasetia. fo endpoint. vabse, e 1.5 nizan ond SEM were estimuad froes dhie ANCOVA model thy
inchuled Iroiumest, tanite, and tuscline valus s @ covaniate

{E] The poul f e aveend) son smuwng all tzesizsenl grotps wos tussd an the Type BEanatyabs iom the rmodels Geicrdod above,

12 The pmme s, SUy for the padrwise tcat of diffirence of he ES sacua change rom bavedise hetwoen SAER 5 SU and SU shuse & tusod on the tiist of

Type 3 anslpsis for the roudeds descrifred ahone.
{81 Nuoparaibel ANCOVA el cxtimabd it mecas of besclioe vatoe, §4]  Paradled ANCOVA model.

Mean weight gain of 0.53 kg at 24 weeks was somewhat less (p=0.077) with M-ER (combined) +SU than
the weight gain of 1.29 kg with SU alone.
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V11 Review of Safety:

Study 003
The adverse event profile of Glumetza and Metformin IR were similar. As shown in the following tables,

adverse events were related largely to the gastrointestinal system in all treatment arms. There were few
adverse events leading to withdrawal and they did not appear related to study medication.

In-Text Table 16 Summary of Adverse Events

Jreatment Groap
Metinrmin Metformin Metformin Meiformain
ER 1580 g ER 1500 mg ER 2000 my 1R 1500 my
oD (AMTAM) QD AWWRD Totnl

Nember Of Pabients Rundamized In The Study Fidd 191 132 m6 750
Nomber Of Patients Who Were Enmiled in St 1
mnd Excluded fraan Snfety Mopulntion 2 2 4 3 1
Nomber (%} Of Patienis Wha Received Trentmeat 135.4100%) 181 (180%) 173 {100%5) 4180k 02 (160}
Numbes ¢26) ol Faticois Without Any AE ST{324%) SI(AET%) 39 (22.8%) 44 (25.3%} 192 (27.4%}
Nember (2} OF Patients With At 1east One AK N9 (62.6%) C A9 {TEIN] 132{77.2%; 130474 M0 S0 (72.6%)
Number Of Inciderces Of AEs 510 551 568 4465 psil)
Number {%3) OF Patiests With At Leaxt One SAE T(40%) 7{3.9%}) 5(2.9%) 5 (29%) 23 (34%)

Nomber (T3} OF Paticnts With A Leust Qoe AR
Coausing The Dis:nnlimnﬁonﬂfswnmz 12 (5 8%) B {3.4%%) 2{53%] 11 {6:3% A VS. ok
Sourve: ProteTess Table 131,52 through [4.1.%7
AE = advenc oo SAR = wdns abhene meot
Noter  Advenic evenl mappiog wis based cn the SdDRA™ version 3.1 thessmrus,
A paticat muy have bom repuried in mare e 3 eoeaory.
Advene sl seerring nhile paticus wezs on siudy pedivation during the doubbeubli periond or witlia 3 days after the Siscontinnation of gndy
weee beeluded b thic tdde. Feclons adverse evems comring wiille pmlnms wese on uu&, endiestion dusing U doablebdind treatinest perdod or within 3 duyy advee the
disccatinuutlon of stndy medlonias wen inctoded in i sble.
Incidesoe & defined as the eresber of imes the event wis reprated

icat,

In-Text Table 20 Adverse Events Causing the Discontinustion of Study Brug by Treatment Group and Treatment Period
Treatment Giroup

Ad0J 3191SS0d 1539

M inER Al mER M in ER 1R All
1500k ;mg 1500 mg 200 mg 1300 mg McHormin ER
Freatment Qo {AMTM) Qb (AMIPMY Goaps
Period [1} =176 N=181) IN=171) {Net73) {N=52E)
1-7days Diarrhoco NOS 1{0.6%} [ D 2(E3%) 1[02%)
Nessea . ] [} D 3(E7) o
Other Gl adverse ovents 2) 140.6%) 1{0.6%} o 2(1.2%) 2(0.4%;)
Non-0H adverse evonts [2) 2{1.1°%) 1 0.8%} [ 2(L.2%) 3(06%)
8- 14 dayx DXarrhoon NOS [} 0 1] o o
Wawsen [ 0 ] 1{0.6%) o
Otfher GY adverso everas {2 [ 1 {h6%) 0 1i0.6M) 1(02%)
Non-Ci adverss cvents [ 2} 0 0 D I(ET6) &
£S5~ 21 davs Drssshoca KOS 1 ¢0.6%) Q o o §10.2%)
Nurmseg 0 ] o o o
Other GI adverse evenes (2] 241.3%) | 1 {0.6%}3 1{0.5%) i+ & (0.8%)
Non( achrarss events [2) o D [ & ¢
22 - R days Diarchoca NOS a D 2i1.2%) ] 2 (0:4%)
Nomsea [ 1 (0.6%) 1(0.6%} 2(8.2%) 2(D4%)
{rher Gl adverse events {2] [} 1 {f6%) 2(1.2%) 1{0.6%) 3106%)
Non-( zdverse svents [I] L416%) Q 1{0.6%} 1 {D.6%} 210.4%)
29 168doys  Diarhoen NOS 1 (0.6%) D 2(1.2%) o 3(D6%)
Masson 1 {8.6%)} 1(0.6%} 1{0.6%) 1{D.6%) 3{04%)
Gither (1 adverse ovents {2 442.7%) 2(1.1%} 34.3%) 110.686) 9(1T%)
Non-Gl advarse events [2] 2{1.1%} 3{1. 7%} 42308 I 7%a5 LT

Scuron Bomt Ted Listiag 1622 and 16.2.24,
Noer  Sdvone evesi mapping ok hased on the Med[YRAT Version 4.1 thesaunse,
A poiic snxy be couritnd in maors than 1 adveme event calegary.
AE =« Advese eveat.
{2} Tremneat period was cafulatad as (days an medicution) + I (see Posé-Tes Listing 16,225,
[2F This esesyary was drsuted the soate w “Syalem Ongin Chuxs.” Paticass wha hod fvove ths § adve event Tolkisg sacer this eategony uere eourded caly ance.
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Safety: Study 4

The adverse event profile of Glumetza and Metformin IR were similar. As shown in the following tables,
adverse events were related largely to the gastrointestinal system in all treatment arms:

Table 12. Sammary of Treatment-Emergent Adverse Events
Treatment Group
Metformin ER~ Metformin ER Metformin IR
Onee daily Twice daily Twice daily

N=54 N=54 N=55
Incidence of ABs 271 265 2710
Patients with AEs 43 (79.6%) 47 (87.0%%) 43 (78.2%)
Incidence of Alis related to study 251 226 230
medication
Incidence of AEs contributing to 10 4 3
discontinsation

Percentages are bascd on the number of exposed patients.
Souree: Pastiexk Tables 151, 15.12, and 155

Fable 17. Frequently Occarring Adverse Events*

Treatment G
Adverse Event Metformin ER Once  Metformin ER Metformin IR~ Povalue
daily Twice daily Twice daily
N=34 N=354 N=53
Diarthea NOS 24 (44.4%%6) 30(5546%%) 35 (63.6%) 0.131
Flatulence 22 (40.1%) 20 (37.09%) 22 (40.0%) 0.939
Nausea 20 37.09%) 17 (31.5%) 25{45.5%) 0,344
*An adverse ¢vent that occured in 5% or more of the total rendomizéd paticnts, The top
three are suipmarized.
P 5 are hased on the number of patients exposed to study medi

Source: Post-text Table 15.6

APPEARS THIS WAY
ON ORIGINAL
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Safety: Study 14
treatment arms containing M-ER.

As shown in the following tables, adverse events were more often related to the gastrointestinal system in

In-text Table 15 Summary of Adverse Events

Treatment Group
MERI500Q MER1000B MER2000Q Combined
+8U +SU +SU M-ER + S SU Alone

Number (%) of Patients

Randomized 153 148 154 455 152

Received Treatment 144100%)  H41{(100%)  146{100%) 431{100%) 144 (200%)

Without Any AE 37{23.7%)  45(319%)  37(253%) 119{27.6%) 47 {(32.6%)
With at Least One AE 107(743%)  96(68.1%) 109 (74.7%) 312(72.4%) 97(67.4%)
With at Least One SAE 3(2.1%) 4 (2.8%) 2 (L4%) 2(2,1%) 2(1.4%)
With ot Esast One AE Cansing

Discontinuation of Stady Drug TEO%)  18(128%)  15(103%)  40(93%) 3 2.1%)

With at Least One Severe AE o o o o, . o,
Reluted o Study Drug 2(1.4%) 1{0.7%) 3{2.1%) 6 {1.4%) 2(1.4%)
Total Number of AEs 375 330 173 1098 375
Sounse: Post4ext Fubles 14.1.3-2, 14.1.3-3, 14.1.3-3, 14.1.3-6, and 14.1.3-30
MER 15000 = Metformin ER 1500 mg gd: MER 18008 = Mctformin ER 1000

g hid. MER2000Q = Metformin ER 2000 mg
qd; SU = sulfonylumea; AE = adverse event, SAFE = serious adverss event :

Notes: Adverse event mapping was based on the MedDRA™ Version 5.1 thesaurus  Related = possibl
relationship to stady drug,

A patient may have been reported in more than one eategory.

ar mi

Adverse events occurring while paticnts were on sindy drug during the double-blind irestment pericd or within 3 davs

1409 1181SS0d 1534

APPEARS THIS WAY
ON ORIGINAL
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in-text Table 17 Most Frequent Adverse Events

?reatmmt Gron
MERIS00Q MERIHOGB MER2006Q Combimed Overall
Syxtems Organ Class/ +SU +SU +8U M-ER+SU SUAlone  Trestment
Preferred Term (N=1d)  (N=14h) (N=-146) (N=d33) (N=14) pvaluefl]
Nuniber (%) of Pat
With at Least One AE W7 (74.3%)  96(68.1%%) 109 (74,7%) 312(72.4%) 97(674%) NS
g;::gi‘:smi"" 40278%) 43(305%) 4T(22%) 130(302%) 3S(243%) NS
Diarthoca NOS 1R (12.5%) 18{12.8%;) 18 {12.3%) 54 (12.5%) 8 {5.6%) NS
Nauséa 10 ¢6.9%} 8 (5.7} 1 {(7.53%) 29 (6.7%%) 6{4.2%) NS
Vomiting NOS TE%) 3 (21%) 0{63%)  20(4.6%)  4{13%) NS
Constipation 2(14%)  2(L4% 7(4.9%) 11{2.6%)  8{56%) 0.085
Infections and 170, 5 o
Infestations 40(27.8%) 29Q06%) 364.7%) 105 (244%) 39Q7.1%) NS
Uppeér Respitatory Traet x cox . "
Infection NOS 10 (6.9%) 5(3.5%) 10 (6.8%) 25 {58%) 11 ¢7.6%) NS
Metabolinm and

. 19 (£3.2%) 32(Q2.7%) 1T7(11.6%) 6B(158%) 11 (7.6%) 0,003
Nutrition Disorders
Hypoglycacmin NOS 15(10.4%)  30{21.3%) 4 (9.6%) 39 (13.7%) 7{4.9%4) <00}

l“;““;l”“'etl' 0208%) SATT%)  294199%)  84(19.5%) 30(208%) NS
isorders R
Adhralgia 9{63%)  6(43%) 11(75%)  26(6.0%)  10(6.9%) NS
Back Pain 6(42%)  B{5T%} 6 (3.1% 20(4.6%)  8(56%) NS
g;—':r‘;’f’:’“'"' ©19(132%) 1B(128%) 294195%)  66(153%) 23 ({16.0%) NS
Headache B(5.6%)  9(64%) 1(75%) 28(65%)  14(5.7%) NS
Respiratory Disorders 29 20.1%)  26(184%)  29(19.9%) B84 (19.5%) 32 (222%) NS
Nasophuryngitis 130%)  1285%) 11 (75%)  36(8.4%)  16{1L1%) NS

Source: Post-text Table 14.134.
Inchudes adverse events by preferred tenm that were reported by at feast 3% of patients in any frestment group.
MER1500Q = Metformin ER 1300 mg gd; MER1000H = Metformin ER 1000 my bid; MER2000Q = Metformia ER 2000 mg qi: SU
= siffonyluren; NOS = not otherwise specified.
Notes: Adverse event mapping was based en the ModDRA Version 3.1 thessurus.
A paticnt may be seported in more than one catepery.
Adverse events necum'ng while patients were on gudy drug diring the double-blind treatment peried or within 3 davs
after the discontinuation of study drug are included in this table.
[13 The p-value for the overll comparison smong four treatment groups are hased on o twvo-sided Fisher's Exact test and
presented if <1010, NS=not statistically stgmlxcanl. at 030 level.

9 patients (2.1%) of patients in the combined M-ER+SU group reported a serious AE and 2 patients
(1.4%) with SFU only. In 4 patients on M-ER + SU the SAE was related to the gastrointestinal system.
None of the SAE’s was considered by the investigator to be related to study drug and all but one
(coronary artery disease with tachycardia) resolved by the end of study. With the exception of one case of
abdominal pain after 4 days of M-ER 1000 bid + SU, I agree that the SAE’s were not likely related to
study drugs.

45 patients (9.3%) of patients in the combined M-ER+SU group discontinued because of an AE

compared to 3 patients (2.1%) with SU only. In 20 patients on M-ER + SU and 2 patients on SU only, the
reason for discontinuation was hypoglycemia.
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VIII  Dosing and Administration Issues

The proposed label for Glumetza borrows much from the Glucophage label. This is acceptable because
the clinical studies have demonstrated that Glumetza and Glucophage are therapeutically equivalent.
Most patients take 2000 mg of metformin per day. In order to limit gastrointestinal intolerance, the
recommended starting dose of Glumetza is 1000 mg per day. This can be increased to 2000 mg per day
as a single dose. The label goes on to recommend that consideration be given to dividing the dose of
Glumetza if the single dose is not adequately effective. These recommendations are appropriate.

IX Use in Special Populations — No issues pertain

X Conclusions and Recommendations:

The efficacy of Glumetza given once daily or twice daily is close enough to that of Glucophage twice
daily that the three treatment regimens can probably be used interchangeably. Splitting the dose of
Glumetza provides slightly more metformin exposure and may be slightly more effective, but the
difference is so small, that splitting the dose may not be worth the inconvenience. The safety profile of
Metformin ER and Glucophage are similar.

The PK data shown in section 2.2 table 3 of the Biopharm review (reproduced in Section 3, page 4 of this
review) should be added to the label.

Final Recommendation:

APPROVAL
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Concur with recommendation to approve pending final labeling.



