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I Executive Summary

Novo Nordisk has developed PrandiMer fixed-dose combination (FDC) tablets containing
repaglinide and metformin.

In the original approval of Prandin (repaglinide), it is indicated for use not only as
monotherapy, but also in combination therapy with metformin. Prandin is available in 0.5
mg, 1 mg and 2 mg strength tablets. Based on the package insert, there is no fixed dosage
regimen for the management of type 2 diabetes with Prandin. The recommended dose
range is 0.5 mg to 4 mg taken with meals. Prandin may be dosed preprandially 2, 3, or 4
times a day in response to changes in the patient’s meal pattern. The maximum
recommended daily dose is 16 mg.

The most common strengths of metformin are 500, 850, and 1000 mg tablets (other
available strengths include 625 mg and 750 mg) and is approved for individualized
treatment up to a maximum daily dose of 2550 mg in aduls. Typlcally metformin is
administered twice per day with meals.

The sponsor has developed two FDC tablet strengths — 1 mg/500 mg and 2 mg/500 mg
(repaglinide/metformin). To aid in the approval of this -application the sponsor has
submitted one pivotal bioequivalence study. There were no clinical studies done with the
to-be marketed combination product and the bioequivalence study was designed to bridge
the proposed combination tablets to the clinical safety and efficacy database supporting
the use of repaglinide in combination with metformin. In addition, the sponsor has
submitted two efficacy clinical trials where repaglinide and metformin were co-
administered: AGEE/DCD/053/AUS (included in the original NDA 20-741 for
repaglinide) and AGEE-3017,

d

A Recommendation

The Office of Clinical Pharmacology/Division of Clinical Pharmacology—2 (OCP/DCP-2)

-has  reviewed the information provided in the NDA 22-232 for PrandiMet

(repaglinide/metformin) fixed dose combination tablets. Recommendation and comments
should be sent to sponsor as appropriate.
¢ OCP/DCP-2 finds the NDA acceptable pending requested DSI mspectlon for the
bioequivalence study (NN4440-1753).
¢ OCP/DCP-2 finds the NDA acceptable pending agreement on the language of
package insert.

Clinical Pharmacology briefing was held on 5/19/08 and the attendees were Drs. Chandra
Sahajwalla, Suresh Doddapaneni, Sally Choe, Jayabharathi Valdyanathan Sandra
Suarez-Sharp and Project Manager Julie Marchik.
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B

None.

C

Phase 4 Commitments

Summary of Clinical Pharmacology Findings V

The summary of the results from the pharmacokinetic studies are provided below.

Bioequivalence:

o Metformin in the FDC tablet (2/500 mg) was bioequivalent to concomitant
administration of individual tablets of 2 mg repaglinide and 500 mg
metformin. The 90% CI of the geometric mean ratios for the primary PK
parameters were contained within the prespecified intervals of 80-125%
(AUCinf, [102.39 (98.53 — 106.40)]; AUC6-t, [102.19 (98.22 — 106.31)];
and Cmax, [103.11 (98.49 — 107.96)]).

o Repaglinide in the FDC tablet (2/500 mg) was bioequivalent to
concomitant administration of individual tablets of 2 mg repaglinide and
500 mg metformin. The 90% CI of the geometric mean ratios for the
primary PK parameters were contained within the prespecified intervals of
80-125% (AUCinf, [98.66 (94.77 — 102.71)]; AUCO-t, [98.52 (94.63 —
102.57)]; and Cmax, [108.49 (94.26 — 124.86))).

Dose  proportionality: Dose-proportionality of the repaglinide plasma
concentrations resulting from the administration of the FDC tablet 2/500 mg and
1/500 mg was also determined as a secondary PK endpoint. The approach of
dose-proportionality was analogous to that of bioequivalence. The repaglinide
dose-adjusted primary PK parameters (AUC/dose and Cmax/dose) were used to
determine the BE assessment of the 2/500 mg FDC tablets versus 1/500 mg FDC
tablets. The results indicated that the two formulations were dose-proportional
with respect to repaglinide PK parameters. . '

Secondary PK parameters for both metformin and repaglinide (Tmax, t1/2, Az,
CUf, and Vz/f) appeared to be similar between the FDC tablets and the co-
administration of individual tablets. Metformin PK parameters also appeared to be
similar between the two FDC tablet strengths (1/500 mg and 2/500 mg).
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11 Question Based Review

A General Attributes

What are the highlights of the chemistry and physico-chemical properties of
repaglinide and metformin FDC tablets?

PrandiMer FDC tablets contain 2 oral antihyperglycemic drugs used in type 2 diabetes,
repaglinide and metformin hydrochloride.

Repaglinide  [S(+)2-ethoxy-4(2((3-methyl-1-(2-(1-piperidinyl)phenyl)-butyl)amino)-2-
oxoethyl)benzoic acid] is an insulin secretagogue of the meglitinide class. Repaglinide is
a white to off-white powder with molecular formula Cy;H36N, O4 and a molecular weight
of 452.6. The chemical structure is shown in Figure 1.

Metformin hydrochloride (N,N -dimethylimidodicarbonimidic diamide hydrochloride)
(Figure 1) is not chemically or pharmacologically related to any other classes of oral
antihyperglycemic agents. Metformin hydrochloride is a white crystalline powder with a
molecular formula of C4H;;Ns*HCland a molecular weight of 165.62.

Figure 1: Chemical structure of repaglinide (top) and metformin (bottom).
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What is the proposed mechanism (s) of action and therapeutic indication?

PrandiMet tablets combine two antihyperglycemic agents with different mechanisms of
action to improve glycemic control in patients with type 2 diabetes.

Repaglinide lowers blood glucose levels by stimulating the release of insulin from the
pancreas. This action is-dependent upon functioning beta cells in the pancreatic islets.
Insulin release is glucose dependent and diminishes at low glucose concentrations.



Metformin hydrochloride improves glucose tolerance in patients with type 2 diabetes,
lowering both basal and postprandial plasma glucose. Metformin decreases hepatic
glucose production, decreases intestinal absorption of glucose and improves insulin
sensitivity by increasing peripheral glucose uptake and utilization. With metformin
therapy, insulin secretion remains unchanged while fasting insulin levels and day-long
plasma insulin response may actually decrease.

PrandiMet is indicated as an adjunct to diet and exercise to improve glycemic control in
patients with type 2 diabetes when treatment with dual repaglinide and metformin therapy
"is appropriate.

What is the proposed dose and dosage form?

PrandiMet is proposed in two dosage strengths: 1 mg/500 mg and 2 mg/500 mg
(repaglinide/metformin) tablets. -

The sponsor’s proposed package insert states the following regarding dosage and
administration: '

i

B General Clinical Pharmacologv 4

- What are the design features of the clinical pharmacology and clinical studies used
“to support dosing or claims? '

The clinical trials conducted by the sponsor to support the approval of the FDC pfodﬁct
are summarized in the following table: ' '

Table 1: Clinical trials in support of the FDC tablets

Trial ID. | Study Type = | Duration | Total Subjects | Endpoints
NN4440- Bioequivalence: | Single | 55 healthy Primary: Cmax,
1753 trial - dose; 3 volunteers (18- | AUC, AUC0-24,
' | way 45 years) AUCO-t
crossover ' Secondary: Tmax,
CL/f, Vz/f, t1/2, Az

b(4)



AGEE/DCD/ | Efficacy and 4t05 83 patients with | Primary: HbAlc,
053/AUS safety (Oral months type 2 diabetics |'FPG
antidiabetic drug Secondary: Fasting
monotherapy insulin, fasting C-
failures) peptide, lipids, home
' blood glucose profile
AGEE- Efficacy and | 16 weeks | 322 patients Primary: HbAlc
3017 safety (Oral _ withtype 2 . | Secondary: FPG, 2-hr
antidiabetic drug- diabetics PPG, 7-point glucose
Naive) profiles, fasting lipids

The clinical trial NN4440-1753 provides bioequivalence data regarding the new
repaglinide/metformin combination tablet, while clinical trials AGEE/DCD/053/AUS
(included in the original NDA 20-741 for repaglinide) and AGEE-3017 (both studies b(4)
were conducted with separate repaglinide and metformin formulations) provide efficacy
and safety data relevant to the repaglinide and metformin combination therapy. The

g

C Intrinsic Factors

The effects of various intrinsic factors (e.g., hepatic, renal, gender, elderly) were provided
in the original NDA for each drug. Please see Clinical Pharmacology reviews for Prandin
‘NDA 20-741 (repaglinide) and Glucophage NDA 20-357 (metformin).

D Extrinsic Factors

Is there any drug-drug interaction between repaglinide and metformin?
No drug interaction study was conducted with the fixed-dose combination tablet.

The mode of excretion and elimination of repaglinide and metformin are different:
repaglinide is metabolized in the liver, while metformin is primarily eliminated by renal
excretion. Therefore, there is no mechanism to suspect that an interaction between the
FDC tablet and other drugs will be different from the interactions that have been
observed with individual agent with other drugs.
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E Geiieral Biopharmaceutics

What is the formulation of repaglinide and metformin combination tablets?

The FDC formulation containing different doses of repaglinide were developéd and used
in the pivotal BE Study NN4440-1753. The components of the tablets are described in
Table 2. -

Table 2: Components of repaglinide + metformin FDC tablets used in clinical trials

NN4440 Tablet NIN4449 Tablet
{1 mg repaglinides (2 mg repaglivide/
500 mg metformin) 500 mg metformin)

Ingredient Function Quantity per tablet (ing) Quantity per tablet (mg)

Active Ingredients

o A AR A S ety NSRRI, Rt T

Repaglinide Active 1.00 200
Poloxamer 188 T‘ T T h
Povidone e~

Meglaumime

Celfulose, Microcrystalline o

. o P o A -
Metformin Hydrochloride  Active 500 500
Povidone == r T T
- ,

Sochitol

Macrogol / eseen

Non-active Ingredients

Cellulase, Microcrystalline

Polacrillin Potassiom

Magaesium Stearate ..i

v "l
Hypromellose 6P -
Tale -
Titanium Dioxide, ™= . -
Macrogol w= : -
Iron Oxide Yellow, == -

e _RLd :
Hypromelloge 3cP -
Tale - -
Titanium Dioxide, : =7 -
Fropylene Gtycol -
Iron Oxide Red, ™ -

. ol -
Hypromellose GcP -

~ Titanium Dioxide, =™ -
Macrogol . === -

i

o 4 1 i - . _J

q.5. = sufficient quanﬁty;

r | . J
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Are the combination tablets of repaglinide and metformin (2/500 mg) bioequivalent
to concomitant dosing of repaglinide 2 mg and metformin 500 ing individual tablets
in healthy subjects?

The FDC 2 mg/500 mg strength tablets were bioequivalent to individual tablet of 2 mg
repaglinide and 500 mg metformin.

This study was a single-blind, randomized, three-period crossover study in healthy male
and female subjects. The subjects received either the FDC tablets 1/500 mg, 2/500 mg, or
2 mg repaglinide and 500 mg metformin co-administered as separate tablets. The
treatment was administered immediately prior to a high-fat breakfast. Subjects received a
single dose of treatment A, B, or C during each period at Day 1, Day 7 + 3 and Day 14 +
3 of the study. An overview of the study design is shown below:

1 1 washoat washout |
{ ! I {

Rl Payl DayT Day 14
Ounly two of 2 of 6 possible treatment sequences (Williams design) are shovwn.

A =NN4446¢ (2/500}

B = Individual tablets of 2 mg repaglinide + 500 mg metforinin

C = NN4446 (1/560) »
Blood was sampled at pre-dose, 0.5, 1, 1.5, 2, 2.5, 3, 4, 6, 8, 10, 12, 16, 18, and 24 hours
after dosing for repaglinide and metformin assay. 55 subjects completed the study and 38
subjects withdrew. Sponsor has stated that these 38 subjects did not withdraw from the
trial due to an adverse event but due to logistical problems that these subjects were
unavailable for later visits. The primary PK endpoints were repaglinide and metformin
- AUC; AUC0-24, AUCO-t, and Cmax. Sponsor used all of these four endpoints to
- establish bioequivalence between the FDC (2/500) and concomitantly administered
- individual tablets of 2 mg repaglinide and 500 mg metformin.

The mean plasma drug concentrations over time are shown in the Figure 2 for metformin
and repaglinide. As shown below, the metformin plasma profiles following various
treatments were superimposing except at Tmax of around 2-4 hours post-dose, where
there was some variability between treatments. In case of repaglinide, the concentrations
following 2/500 mg FDC tablet administrations were similar to that following the
individual tablet (Figure 2).



Figure 2: Mean metformin (top) and repaglinide (bottom) plasma concentration
(ng/mL) over time by treatment for the PK population
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Sponsor concluded that both metformin and repaglinide PK parameters (AUC, AUC(0-
24), AUC(0-t), and Cmax) from the FDC (2/500 mg) were bioequivalent to
concomitantly administered individual tablets of 2 mg repaglinide and 500 mg
metformin. This was demonstrated based on the limits of the 90% CI of the mean
treatment ratio of the PK parameters was contained within the predetermined interval of
0.8 to 1.25 (Table 3). The reviewer also conducted the BE analysis using both SAS and
WinNonlin and the results were similar to that of the sponsor (Table 4). [Results were
similar with both WinNonlin and SAS; Table 4 shows results obtained from WinNonlin].



Table 3: Primary PK parameters - Sponsor’s analysis

PK Metformin Repaglinide
Parameter '
LS Mean LS Ratio LS Mean LS Ratio
Reference | Mean Test (90% CI) Reference Mean (90% CI)
(N=55) (N=55) (N=55) Test
(N=55) v
AUCinf 5740.6 5877.8 102.39 32.8 323 98.66
(ng. h/mL) (98.53 — 106.40) (94.77 - 102.71)
AUC(0-24) 5633.0 5756.1 102.19 " 323 31.8 98.50
(ng. h/mL) : (98.22 - 106.31) (94.64 — 102.52)-
AUC(0-t) 5633.0 5756.1 102.19 32.1 31.6 98.52
(ng. h/mL) (98.22 — 106.31) (94.63 — 102.57)
Cmax 792.0 816.7 103.11 20.4 22.1 108.49
(ng/mL) (98.49 - 107.96) (94.26 — 124.86)
Table 4: Primary PK parameters - Reviewer’s analysis
PK Metformin Repaglinide
Parameter :
LS Mean- LS Ratio LS Mean LS Ratio
Reference | Mean Test (90% CI) Reference | Mean Test (90% CI)
(N=55) (N=55) (N=55) (N=55)
AUCinf 5740.61 5798.60 102.39 32.75 32.31 98.66
(ng. h/mL) (98.53 - 106.40) 94.77 - 102.71)
AUC(0-t) 5632.95 5756.1t 102.19 32.079 31.60 98.52
(ng. h/mL) (98.22 - 106.31) (94.63 — 102.57)
Cmax 792.04 816.69 103.11 20.37 22.10 108.49
(ng/mL) (98.49 — 107.96) (94.26 — 124.86)

Are the repaglinide PK parameters following administration of FDC 2 /500 mg and
FDC 1/500 mg dose-proportional?

Yes.

The dose proportionality was addressed for the two strengths of the FDC tablets, 2/500
~mg and 1/500 mg with regard to repaglinide drug concentrations. The approach was
- analogous to. that of the bioequivalence using dose-adjusted primary PK parameters.

Sponsor concluded that the FDC 2/500 mg tablet strength demonstrated dose

proportionality to FDC 1/500 mg strength since for all the repaglinide PK parameters

analyzed (AUC, AUCO-t, AUC0-24, and Cmax), and the 90% ClI for the ratio of FDC

10




(2/500)/FDC (1/500) (dose normalized) were within the predetermmed hmlt of 0.8 - 1.25
(Table 5).

Table 5: Primary repaglinide PK parameters (dose normalized for 1/500 mg)
Sponsor’s analysis

PK LS Mean LS Ratio
parameter | 2/500 mg Mean (90% CI)
(N=55) 1/500 mg
(N=55)
AUCinf 323 33.0 9799
(ng. h/mL) : (94.13 - 102.02)
AUC(0-24) 31.8 32.3 98.51
(ng. h/mL) (94.65-102.53) |
AUC(0-t) 316 319 99.05
(ng. h/mL) (95.14-103.12)
Cmax 22.1 215 102.72
(ng/mL) (89.25-118.22)

Metformin AUC and Cmax from the two treatments (1/500 mg and 2/500 mg) were
bicequivalent. The log-transformed geometric mean ratio (90% CI) for metformin
AUCO-t, AUCinf, and Cmax were 98.79 (94.95 — 102.77), 98.65 (94.93 — 102.51) and
95.81 (91.51 — 100.32) respectively [Reviewer’s analysis]. Secondary PK parameters
(Tmax, t1/2, CL/f, ke [elimination rate constant], Vz/f) seemed similar for metformin and
repaglinide among all 3 treatments (Table 6). '
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Table 6:

Secondary PK parameters (Mean + SD) for metformin and repaglinide

PK Metformin Repaglinide
Parameter A
FDC (2/500 | Individual FDC (1/500 - FDC Individual | FDC (1/500
mg) tablets (2 mg mg) (2/500 mg) | tablets (2 mg)
(N=55) + 500 mg) (N=55) (N=55) mg+ 500 (N=55)
(N=55) mg) :
: : ; (N=55) ,
Tmax (hour) | 2.08 (1.04) 2.57(1.2) 2.62(1.5) 0.65(0.25) | 0.77(0.61) | 0.86(0.80)
t1/2 (hour) | 4.41(0.71) | 4.27(0.5D) 422(0.57) | 3.07(238) | 2.89(1.65) | 2.24(1.65)
ke (L/h) 0.161(0.02) | 0.164 (0.01) | 0.167 (0.02) | 0.28(0.11) | 0.28 (0.10) | 0.38(0.16)
CL/f (mL/h) 89.77 191.26 90.63 68.22 - 66.91 67.49
' (22.90) (20.97) (21.90) (26.49) (25.47) (26.66)
Vz/f (mL) 584.38 570.33 559.73 291.44 27342 213.36
: (233.38) (180.86) (189.81) (207.5) (165.46) (214.2)
Comments:

The schedule of the PK blood sampling was chosen to be consistent with the half
life for metformin (3-5 hours) and repaglinide (1-2 hours).

Minimum washout period between doses was 4 days whlch is acceptable based on
the half-life of both metformin and repaglinide.

Prematurely withdrawn subjects were replaced until 54 evaluable subjects
completed the study. Replacement subjects were either assigned to the next
available subject number with the same treatment code or they were given a
prefix of 1 and assigned the same.exact treatment sequence as the subject they
replaced (e g., withdrawn subject 41 [A-B-C] was replaced by subject 141 [A-B-
C}.

BE study was conducted with the proposed highest tablet strength.

'All treatments were administered just prior (5 min) to a high fat meal (repaghmde

is generally administered immediately prior to meals and metformin is
administered with meals). ‘

Actual time values were used for all PK calculations. PK values below the lower
limit of quantitation were treated as 0 at time 0. At other time points, the data
below the limit of quantitation was treated as missing. This is acceptable.

The protocol was amended following the hypoglycemic episodes experienced by
the first cohort of subjects in spite of drug being administered immediately prior
to a high fat meal. The sponsor added the following: more frequent plasma
glucose monitoring, midnight carbohydrate snack (Days 0, 6, and 13), an
algorithm for starting glucose mfusnon and general guidelines for treating possible

" hypoglycemic events.
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'5.32%. The accuracy (expressed as % relative

2.00% (Table 6).

Table 6:

Repaglinide

error, or %RE) ranged from -9.38% to

Intra-Batel: Precision and Aceuracey of Quality Controls

Batch Metformin, ng/ml.
Ne. 15 ‘ 300 750
Tol 12.272% 392714 743.363
12841 203.436 728978
13.570 297876 728903
13.197 268 944 712 868
13.367 200900 750932
12 983 306212 734.009
Mean 13.038 - 205650 733.176
Sb 0457 3.813 13.176
%CY 351 129 1.80
%RE -13.08 -1.44 224
Iuter—Baka Precision and Accuracy of Quality Controls
Batch Metformin, ng/mL
No. 15 360 750
Mean 13.593 306.002 760.995
sb 0723 10.990 25414
%CV 532 3.59 334
%RE -838 200 147

Method: Repaglinide was analyzed in human plasma using a LC/MS/MS procedure.
Briefly, EDTA human plasma samples containing repaglinide was spiked with internal
standard (repaglinide-d5) and extracted using liquid-liquid extraction. ;

Results: The lower limit of quantitation (LLOQ) was 0.1 ng/mL and linearity of
‘repaglinide in human plasma was demonstrated over the range of 0.1 to 50 ng/mL.
Recovery of repaglinide ranged from 95.33% to 97.67% over this concentration range.
The intra-batch precision of QC samples (%CV) ranged from 1.37% to 3.2%, while
accuracy (%RE) ranged from 4.63% to 9.33%. The inter-batch of QC samples precision
(%CV) ranged from 0.45% to 4.51%, and accuracy (%RE) ranged from -3.15% to 2.62%
(Table 7). The chromatography. was acceptable in terms of column efficiency, linearity
and sensitivity: ‘

14



Intra-Batch Precision and Accuracy of Quality Cantrol Samples of

Repaglinide.
Batch Repaglinide, ng/mL
 Ne. 0.3 15 375
Vo1 0330 14.846 30419
0331 15444 41263
0334 - 16.075 39.837
0324 15.704 39226
0322 16.250 30 495
0.327 15.846 40.632
Mean 0.3280 15.6941 39.9786
SD 0.0045 0.5018 0.8014
%CV 1.37 320 2.00
%RE 933 4.63 6.61

Inter-Batch Precision and Accuracy of Quality Contrel Samples of

Repaglinide
- Batch __Repaglinide, ng/ml _

HNo. 0.3 15 37.5

Mean 0.3220 155015 38.9134
SD ¢.o152 05862 17520

%V 472 3.78 4.50

%RE 7.35 334 3.37

[Note: Analytical procedure was carried out by 55 b( 4)

subjects completed all test periods and 38 subjects participated in dosing but did not
complete the study. Only samples from subjects completing the study were analyzed as
per instructions from the sponsor.] ’ '
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1111 Labeling Recommendations

The Office of Clinical Pharmacology (OCP/DCP-2) has reviewed the package insert

labeling for PrandiMer and finds it acceptable pending the following revision:

(Strikethrough-text is recommended to be deleted and underlined text is recommended
to be added.)

Comment: It is noted that there was significant drug interaction when gemfibrozil (when

given alone or with itraconazole) was co-administered with repaglinide. This was based

on literature data. The plasma concentrations in this study were measured only for 7
hours. The mean AUCO-7 increased to about 20 fold (the maximum increase in individual
AUC was ~ 25 fold). The plasma concentration at 7 hour was increased 70 fold with the
combination of gemfibrozil-itraconazole. In this study they also looked at PD and

glucose-lowering effect of repaglinide was prolonged in presence of the combination,

potentially leading to severe hypoglycemia. Two (out- of 12) subjects required
carbohydrate supplementation because of symptomatic hypoglycemia during the
combination phase. Please refer to Clinical Pharmacology rev1ew by Dr. Sang Chung for
details. Thus we recommend the followmg

r

The other labeling recommendations are as follows:

16
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Individual Study Synopsis

2 Synepsis

PACT Number — Not applicable, | IND Number - 70,959

| Titte of Trial

A Fandomised, Single-Blind, Three-Pediod Crossover Study Examining the Single-Dose Pharmacokinetics of

1 Concomitantiy Administered Repaglinide and Metformin Versus Combination Tablet Dosing (NN4440) in Fed

Healthy Volunteers

Envestizatar
kL

T -t

Triat Site

One sitein e US: T ) A . . |
Publicatlons - )
Nage.

Trigt Ferlad- o Bevelopment Phase

{ June 2006 to § August 2006 Phase 1

Qbjectives :

Frimary Objective:

+ To compare the single-dose repaglinide (2 nig) and metformin (300 mg) AUCand Gy, as co-adntinistered tablets
and in NN4440 combination tablet (2 mg repagiinide 500 mg metforming dosing under fad conditions.

Sccondary Objectives:

+ To compare the repaglinide dose proportionality of NN4440 (1 mg repaglinide/S00 mg metformin) and NN4440
(24500),

« To compare secendary pharmacok inetic. parameters of repaghn«ie and metformin in single dose and combination
therapy.

s To examine the safety and folerability of repaplinide and metformin in corghingtion tablet therapy.

Methodalegy _

This trial was a siogle-blind, randomised, three-period crossover study. Subjects were randomised to 1 of 6 possible
traafuient sequences (Williams design). Subjects received o single dose of NN4440 (1/500), NIN4440 (2/500), or 2
mg repaglinide and 500 mg metformin co-adninistered as individual tablets per study period. Alf trial products were

‘administered immediately prior to a standard high-fat breakfist,

Number of Subjects Planned and Analyzsed
Planned to Radomise: 58

Randomised: 93

Completed: 35

Biagnasls aad Main Criteria for Inctusion
Healthy male and female volimtecrs = 18 and <45 years with o BMI > 19 and <29 kefud®

Test Product, Dasc and Made of Adaiiaistration, Batelh Namber

Teiat Fmdnets Batch Number Expiry Bate
NN4446 (1/500) (mpﬁglnude 1 mg, nsetformin 500 mg) tablet SBBNO12 03 January 2007
NN4440(2/500) (repagiinide 2 mg, metformin 500 mg) tablet SBBNO18 03 Jamuayy 2007

« Froducts were administered as asingle oral dose, Only 1 dose of sach of the 3 trestments was administered to each
subject in the study (1 dase per siudy petiod).
«_Test products were administered immiediately prior to 2 high-fat breakfist

Duration of Treatment -

A single dose of each of the three treatments was administered per study pemd Bach dose was separated by a
wishout periad of at feast 4 days . )

~ppears This Way
On Original
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NN4440 Date; 16 March 2007 | Nove Nordisk

Ttiat [D: NN4440-1753 CONFIDENTIAL Version: 2.0
Clinicat Tol Report Status: Binwl
Repart Synaisis Page: 2af4

Reference Therapy, Dose and Mode of Admvinistration, Batch Number

Erial Product Batch Number E‘qﬁry Date
Repaglinide, 2 mg tablets (Prandin®, Novo Nordisk) 5060601 3] May 2010
Metformin, 500 mg tablets (Gluoophage®, Bristol-Myers Squith} 6A1271Y . 3} Qctober 2009

¢ Repaglinide 2 mg and metformin 500 mg were concomitantly administered asa singleoral dose.
*_Reference products were administered immediately prior fo a high-fatbreakfast.

Criteria for Bvaluation ~ Effieacy ~

Primary

* Pharmacokinetic parameters ﬁom drug concentration messuremests: tepaglinide md metfmmn AUC, AUCs.,
AUC o4, and Coay for NN4440 (2/500) and individual tablets of 2 mg repaglinide and 500 mg metfomm

Seamda:y
¢ Pharmacokipefic parameters from drug conventration maasmemeais. repaglinide AUC, AUC“ AUCq 04, and Cuge
for NN4440 (2/500) and NN4440 (1/500),

« Pharmacokinefic parameters from drug concentration measurements: repaglinide and metformdy tne, tia, A%, O,
MRT, and Vz/{ for NN4440(2/500), individual tablets of Z mg repaglinide and 500 mg mctformn. and NN4440
(1/500).

Criteria for Evaluation ~ Safety

¢ Treatment-emergent adverse events and treatment-emergent serious adverse events

¢ Incidence of hypoglycaemic episodes

+ Clinical assessments (vital signs, standard 12-fead ECG, completestargeted phystcal examination, height, body
weight)

‘| * Ctinical aboratory tests (urinalysis, haematology with differential, biochewisicy, pregnancy, hepatitis B aud G
HIV, urine drug screen)

«_Concomitant medications

Statistieal Methods

Frimary Efficacy

* The PK population was used for al| efficacy parameters, The PK population consisted of all sul;gects wheo fialfilled
the folfowing criteda:
~— Complied with all entry criteria

— Had not viclated the protocol such that pharmmcokinetic data colfection was compromxsaei

— Subjects who completed all requived evaluations at all schedufed visits.
— Subjects with valid blood concentrations so that their primary K parameters cowld be sssessed in all 3 periods.

« Bioequivalence was assessed for the treatmenis of repaglinide (2 mg) and metformin (500 aig) a3 co-administered
ablets and the combination tablet NN4440 (2 mig repagtinide /500 mg metformin). A 90% confidence mterval for
¥je - 1), (difference of log-tmnsformed AUC or C,), whick is equivalent to the Shufrmann’ s tvo 1-sided ttests at
3% level, was constructed. If the 90% confideuce intervals for the group mean differences of the log-trangformed
AUC and C,,,, fefl within the range -In 1 25 to i 25, then the null hypotheses were rejected at the 5% fevel and
the aversge bioequivalence was demonsirated. Subsequently, these differences and confidence intervals were
exponentiated (o esfimate geomeiric tios) and assessed relafive to the bicequivatence: interval
[0.80, 1.25]. The 90% confidence mntervals used the estimated least-square difference of the means and mean
square error based on a3 x 6 Williams design with three treatment periods, and 6 freatment sequences.

Sscondary efficacy

* The approach of dese-propartionality was anafogous to that of bioequivalence since the study cousisted of ondy
two different doses of a drug. The doze-adfusted primary pharmacoldnetic parameters (AUCYdose and Cp,,/dose)
were used to determing the bioequivalence assessment of INN4440 (H500) and NN4440 (1500). Dose
propottionality of NN4440 (2/500) and NN 4440 (1/500) was established if the dose-adjusted primary
pharmacokinetic parameters were bicequivalent.

-| « Descriptive siatistics and %0% confidence intervals were provided for other pharmacokinetic parameters (MRT,

o 2o 804 B, CL/A, VZA) using appropriate siatistical methodology.
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NN4440 Dates 16 March 2007 | Novo Nordisk

Taksl ID: NN££40-1753 CONFIDENTIAL Vetsion: v 20

Clinicaf Trial Rgport Stafug: Final

Repart Synopsis . Page: Jof4
Safety

o All enrolied and randomised subjects that recejved atlesst one dose of study drug were included in the saféty
population and analysis. ’

* [fa safety variable was evaluated at each visit(ie., for each treatment), then that particular safety variable was
sumgarised by treatment. Otherwise, safety evaluations were symmarised by treatment sequence and for avergll
subjects.

« Treatment-emergent AEs and SABRs were summarised and presented. No formal statistical amlysis was
performed.

+ Descriptive statisticy, and change from basgline were tebulated for vital dgns,

Clinical laboratory tests werstabulated, Desciptive statistics and ohange from baseline for each subsequent vist

were presented. Vales outside of the reference ranges were flagped as being high or Iow,

o Numberand percentage of subjects with abnormality at Sereening in cnmpletephysmalexam:mﬁon by body
system and Investigator's overall assessment was provided. For targeted physical examination, number axd
percentage of subjects with no new or worsening synploms since lagt visit were presented,

* Descriptive BCG saiistics forihe raw datn at Visit 1 and the end of the trial, and Investigator’s overall
mterpretations of ECG were presented.

s Frequencies of subjects experdencing any episode of hypoglycaemia were bulated for episodes occurring after
Amendment #2 of the Profocel, <

Bemaography of Trial Population

A-R-C C-A~B . BO-X c-BeA 8-a-¢ A-C-m Total
=17} (w14} {%=15] {N=15) =15} {R=15]) {Mes3}
Zex {n (%)}
Male & { 35.3%} 1 { 56.9%) € { 37.5%} 7 (.46.7%) ¥ { 43.8%) 7 { 46.74) 40 (s2.at}
Penale 11 ¢ 54,38} 3 { sc.ob) 10 { e2.8%) 4 € $3.3%1T & { $6.3%} e ( £3.3%] 53 (57,08}
Raice [z {%)]
AMERICRS INDIAN -
ALASKR RRTIVE @ a ° a ° 1 { 6.7} 1¢1.1%)
RIIRN ] q 1{ $.3& 2 (13.38) o o 3 taazn
AFEICAN AKERICRN Z { 11.8%) 3 ( 31.4¢3 3 { 15.8%} 3 ( 20.0%) 2 { 12.SFY 2 ( 13.3%} 15 {16.1%}
CAUCASIAN 15 { 84.28) 11 ( 7e.$%) 11 { 68.8%) 16 ( 6€6.7%] 13 { S1.3%% 1x ( §0.0%) 1 [?7.4%
OTHER a 3 1{ 5.3 ¢ 1{ &83%% 0 21 za%
ethaieity in (31)
RLSPANIC 4 {23.8k8 6 { 43.9%] & (31.3%) 4 ¢ 26.7%) 3 { 1s.8¢) = ( 33.3%) 27 ( 22.0%)
KOT HISPANIT 13 ¢ 75,58} 9 { s5F.%) 11 ( e2.e%) 11 ¢ 73.3%F 13 ( 81.3%) 10 { 46.7%} 8§ ( 7l.a%
&ge (Yeéaram)
w 17 12 16 15 15 15 93
Mean m.e 6.5 30.5 2%.9 26.€ 31.4 2.4
=3 5.3 4.9 1.7 7.5 2.6 . g.2 7.1
Median 278 5.4 3.6 26.%5 23.8 30.2 2%.5
sin 15.€ 1%.4 19.1 18.3 20.0 149.8 18.3
Max 40.¢ 9.9 4.2 43,2 43.% 45.9 45.9
Reight {cm}
" 1?7 13 15 15 i3 15 3
Mean 183.7 171.2 167.7 170.2 172.5 1712.8% 170.5
8D - 5.4 11.4 9.3 5.9 12.5 9.9 2.3
Median 15a.1 159 .4 1€5.1 171.3 173.4 176.2 176.3
Min 154.4 156.2 151.€ 156,59 154.0 158.5 15L.6
Max . LE3.6 1s31.2 165.4 185.6 185.4 184.4 196.4 |
Weight {kg}
o 17 14 1§ 15 15 15 53
Mean §7.€ 6.0 65.5 ) EZI 3.2 0.8
ap 11.3 16.3 11.1 i5.3 13.1 8.5 1z.0
Median 9.3 885 7.1 £9.% 73.2 72.9 €%.6
Min 51.2 $4.3 5.9 46.5 si.4 55.2 46,9
Max 38.C 87.& 1.5 5.9 108.4 94,3 10e.4
BRI (kgfu 2j o
N 13 14 14 ig ’ 14 15 93
Mean 23.6 23.a 24.2 - 24.8 24.4 4.3
20 2.8 3.3 z.0 . 3.3 2.1 2.4 2.4
Median 4.4 3.3 24.7 as.s . 244 3.2 4.4
Min - 1.1 20.3 13.8° 1%.1 20.3 21.5 12.1
Max 7.2 ar.s 27.4 ‘29.0 26.1 2.5 22.Q

(reatiment A = NNA44D 2/500); B = Individual tablets of 2 my repaghinide + 500 mg metformin, C = NNAH6 (1/500).
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NNH40 - Date: - 16 March 2007 | Novo Nordisk

Trial 1D: NN4440-1753 CONFIDENTIAL Version: .20
Clmical Trial Reporf ’ Status: Final
Report Syrapsis : Page: 4of4

Efficacy Results

* Metformin in the NN4440 (2 mg repaglinide/S00 mg metfoomin) fixed dose combination tablet was demonstrated
to be bioequivalent to concomitantly administered individual tablets of 2 my repaglinide and 500 mg metformin
for primary phannacokinetic patameters. Biocquivalence was demonstrated because the 90% Cls of the mean
irogiment ratios were contained within the predeiermined bicequivalence interval (0.8, 125} (AUC, [0.9853,.
1.0640]; AUC, 26, [0.9822, L.O631]; AUCy,, [0.9822, 1.0631]; Cpnax, [0.9849, 1.07961).

« Ropaglinide in NiN4440 (2 mg repaglinide/ 500 mg meiformin) was demonstrated to bé bigequivalent to
concomitantly adnyinisterad individual tablets of 2 mg repaglinide and 500 mg metformin for primary
pharmacokinetic parameters. Biooquivalence was demonstrated because the 90% Cls of the nican freatment ratios
were comained within the predetermined bioequivalence interval 0.8, 1.25] (AUC, {0.9477, 1 02713, AUC, 54
[0.9464, 1.0252], AUCqy, [0.9463, 1.0257]; Coux, [0.9426, 1.2486)).

« NN4440 (2/500) was demonstrated {o be dose proportional to NNA44¢ (1/500) for all repaglinide pbarmacokinetic
patameters (AUC, AUCq.x, AUCo., 20d Coer). Dosc proportionality was demonstrated since the 90% Cls for the
ratio of NN4449 (2/500)/NN4440 (1/500)(dose normalised) were within the predetermined limit of [0.8, 1.25]
(AUC, [0.9413, 1.0202]; AUCq.4, [0.9465, 1.0253}, AUChq, [0.9514, L0312); Coue, [0.8925, 1.1822]).

* Secondary metformin and repaglinide pharmacokinetic parameters (ta, tin, A2z, CVE, MRT, and VZ/f) appeared
similar between. the combination fablets and the co-administered individual tablets,

Safety Results -

* A total of 56 subjects (60.2%) expericnced 141 treatment-cmesgent adverse évents; 24 (33.8%) sabjects treated
with NN4440 (2/500), 25 (36.8%) subjects treated with individual tablets of 2 mg repegfinide + 500 mg
metformin, and 16 (23.9%) subjects treated with NIN4440 ¢ 11500)

e A total of 26 subjects (28%) had 26 treatment emergent serigus adverse events which, were listed as serious due to
a non-standard classification of hypoglycaemic events in the original version of the Protocol that led foan
artificially elevated estimate of hypoglycaemio events that were characterized as TESAES; (2 (16.9%) subjects
treated with NN4440 (2/500), 9 (13.2%) subjects treated with individual tablets of 2 mg repaglinide + 500 mg
metformin, 5 (7.5%) subjects treated with NN4440 (1/500}. All TESAEs weoro classified as “hypoglycaemia” and
accureed prior to Amendment #2 of the Protacal which instituted more frequent blood glacose monitoring and a
glucose infusion algorithm. Prior to Amendment#2 of the Protocol, when these eveats ocourred, hypoglycaemic
events with & plasma glucose value < 56 mg/dL, with or without symptoms were classified as TESAEs.

¢ The majority of TEAES in each of the treatment periods were considered possibly or probably related to study
drug (NN4440 §2/500), 47 of 60 events; individual tablets of 2 mg repaglinide + 500 mg metformin, 42 of 55
everits; NIN440 [1/500}, 25 of 26 cvents).

* The most frequentfy occurring TBAEs (oocurring in 2 5% of subjeots in any treatment group) were
hypoglycacmia, headache, diarrhoes, dizziness, and nausea, and were similar across treafmient groups.

* No deaths or withdrawals due to adverss events were reported in this study.

« No clinically notable changes in physical examinations, vital signs, ECG parameters, or clinical laboratory

- parameters occurred in this study.

« After Amendment #2 of the Protocol, all episodes of hypoglycacmia were classified as major, minor, or symiptoms
only. All eported hypoglycaemic episodes were minor (NN4440 [2/500), 18 [25.4%] subjects, 32 episodes;
individual tablets of 2 mg repaglinide + 500 mig matformin, 24 [353%] subjects, 33 cpisodes; NN4440 [1/500], 18
{26.9%)] subiccts, 26 episodes).

Condusions

o In this study, metformin and repaglinide in the combination tablet of NN4440 (2 mg mpaglmlddSOO mg
metformin) were demonsirated to be bioequivalent to concomitantly administered individual tablets of 2 mg
repaglinide and 500 mg metformin.

« Repaglinide dose proportionality was demonstrated for NN4440 (2 mg repagtinide/S00 mg 1mtfom1m) and
NN4440 (1 mg repaglinide/S00 mg metformin) fixed-doso iablets.

The trial was conducted in accordance with the Dedlaratior of Helsinki and ICH Good Clinical Practice.
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C OCP Filing Memo

Office of Clinical Pharmacology

New Drug Application Filing and Review Form
neral Iaf jon About the Submissi

- Information Information
NDA Nurber 22-232 | Brand Name Prandildet
QCP Division DCP 2 : Generic Name repaglinide/metformin HCl
Medical Division DMEP . ‘Drug Cass ]
OCP Reviewer . Filing by Sally Choe, Ph.D. on Indication(s) An adjunct to diet and exerdse
behalf of Jayabharathi ) to improve glycemic contral in
Vaidyanathan, Ph.O. - patients with type 2 diabetes
OCP Pharmacometrics - A R Dosage Form Yablet; 1/500 and 2/500
Reviewer {mafmg)
OCP Team Leader | salty Choe, Ph.D. (Acting) - Dosing Regimen 1/500 mg through 10/2508 mg |-
2 to 3 times daily with meals
Date of Submission August 10, 2007 Route of Administration Oral : )
Estimated Oue Date of OCP | May 20, 2008 (review due in DFS) | Sponsor Novo Nordisk
PDUFA Due Date June 15, 2008 | priority Classification S
Division Due Date June 12, 2608 :

3

“X" i included | Number of Number of Critical Commnents If any
at filing studies stufﬂes .

STUDY TYPE
Table of Contents present and X
sufficient to locate reports, tables, . :
data, etc.
Tabular Listing of Alt Human
Studies
HPK Sumunary
Labeling
Reference Bicanalytical and
Analytical Methods
1. Clinical Pharmacology
Mass batance:
Isozyme characlerization:
Blood/plasma ratio:
Plasma pratein binding:
" Pharmacokinetics fe.g., Phase

xixix ¢

Healthy Velunteers-
single dose:

single dose:
mulliple dase:

Base proportionality -
fasfing / non-fasting single dose:
fasting / non-fasting multiple dase:

Drug-drugq interaction studies -

In-vivo effects on primary drug:
in-vivo effects of prmary drug:
In-vitro:

Subpopulation studies -
-ethnicity:

gender:

pediatrics:

gefiatrics:

~_renal mpatmment:

hepatic impainnent:
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PB: :
- Phase 2:
Phase 3

PKIPD:

Phase 1 andfar 2, proof of concept:

. .Phase 3 cinical frial:

Population Analyses -

Data rich:

Data sparse:
{l. Biopharmaceutics -
| Absolute Gicavailability:
Relative biocavaiability -
solution as referenice:

alternate formulafion as reference”

Bioequivaleace studies - - X 1
traditional design; single / nudfi .

replicals desigr: singie il dose:

Foad-drug interaction studies:
Dissolution: _
{VivQ):
Bio-wavier request hased on
BCS

BCS class '
fil. Other CPB Studies

Gernotypelphenotype studies:

Chrenopharmacokinetics

Pediatric development plan
|__ Literature References
Total Number of Studies 1

Fitabitity
“X*ityes | Comments
Application filable ? X The formulations used in the bioequivalence study are
' identical to the fixed dose combination (FDC)
formulations intended for the market.
DSl inspection is requested for BE study (NN4440-
1753) trial site and its analytical site,

Submission In Brief:

Prandin (repaglinide) Tablets was approved on December 22, 1997, for the treatment of type 2

- diabetes. Repaglinide is approved for use in combination with metformin as second line therapy
with frequency of dosing two to three times daily, with meals. The sponsor has submitted NDA
22-232 requesting appraval of the fixed dose combination (FDC) product, PrandiMet, a
combination product with repaglinide and metformin HCI for an indication of an adjunct to diet
and exercise to improve glycemic control in type 2 diabetics.
The Agency had earlier accepted that a bicequivalencé (BE) trial will be adequate to support the

. approval of the FDC fablet. In response, the sponsor conducted 2 BE frial, NN4440-1753 to show
that the FDC tablets are bioequivalent to concomitantly administered repaglinide and metformin.
In addition, the sponsor submiitted a factorial efficacy and safety clinical trial AGEE-053, which
origimally submitted wifh the repaglinide NDA 20-741 and another efficacy and safety climcal
trial AGEE-3017 in fype 2 diabetics no adequately controlled using diet and exercise alone (OAD
nafve patients). B : '
The Agency has accepted previously that the sponsor will not conduct a repaglinide-metformin
HCl inferaction trial and a food interaction trial with the FDIC.

Deatt ‘ ' : Page 206
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The pivotal BE study NN4440-1753 is described below:

NIN4440-1753
" Title: A Randomised, Single-Blind, Three-Period Crossover Study Examining the Single-Dose
Pharmacokinetics of Conconufantly Administered Repaglinide aid Metformin versus -
Combination Tablet Dosing (NN4440) in Fed Healthy Volunteers

Trial Site: T ' %
 Analytical Sife: T ‘_‘g_
Bicanalytical Investig‘atar: r 4 '

Primary Objective:

+ To compare the single-dose repaglinide (2 mg) and metformin (500 mg) AUC and Cmax as co-
administered tablets and in NN4440 combination tablet (2 mg repaglinide /500 mg metformm)
dosing under fed conditions.

Secondary Objectives:

« To compare the repaglinide dose proportionality of NIN4440 (1 mg repaghmde/SOO mg
metformin) and NN4440 (2/500).

+ To compare secondary pharmacokinetic parameters of repaglinide and metformin in single dose
and combination therapy.

« To examine the safety and tolerability of repaglinide and metformin in combination tablef
therapy.

Study Design:

EOG®

-3 Cay i Bay? Oay 14

" Ouly twe of ¥ of 6 possilile treatment sequences (\Vi@liz_lms design) are shown.
Altowable fx'eatnigntsequmces inciude:

A-B-C
CAB
B-C-A
C-B-4
B-aC
ACB

Where:
‘A= NN4440 (2/300)

B =Indlvidual (ablefs of 2 mg repagmude + 500 mg me(lox*mm
€= FN4440 (14500)

Praft ' o " . Page3of6
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Investigational Products:

- Table -9—1 Batch Nmnbers and Expn
Tnal Prqduct L

NN4440 (17500} (repagli

NN4440 (2(500) (repaglinide 2
vRepaghnxde\, mg tab!eis( ;
Metformin, SDOmgtahEets (Ghu:ophage 5

Dates:of Trial Products =

ey
$BBNOiS
'soaaﬁol
'yersSqufbh) 6A127£9 .

Study Results:
800

K
wz.

+50& mgmeﬁomﬂn o
T m“_“l(‘l’f-iﬁl?) o

Plasma Concentration (ngfmL)
B 835 % 8

-

-]

0 2 4 6 & 10 42 14 16 18 20 2 M
Time (Hours) '

Figure 11-1 . Meau Metformin Plasma Coucen(mtmn (uglmL) Over Tine by Fredtment =
- PK Pnpulxmm ’

30

—— NN4440 (2606} »

— individual tablsts of 2 mg repaglinide
| + §00.mg matformin

1 - —NN4440 (1/500)

2a

10

Plasma Goneentration (ngimL)

¢ 2 & 6 & 10 12 14 16 18 2 2 24
. Time (Hours)

ngre 11-2 Medn chsglmtde Plasma Conceulmﬂon (ug;mL} Ovei Time hy Treatient —
: PK Papulnﬁon .
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Table 11-3 Primary Ph. ﬁjmm:okmctlc Paramctcm for ! \fletfm i 1113 Blccquwaleuc: -

" PK Poptﬂatmu
v 'Y Caot o for B qui‘valenc—j

Paraneter {R=55) the B.ar.!.o (A[B) . Aane"e&?a ’
AU ing¥h/mL] - . o T

u §5 . ss £0.9853, 1.06401  ‘Yes

Mean ) €041.911 89731 .621 S v :

F3) . 1494 .58% 1352617

Hedian £474 .99 5R08 .3%0

tin 3319.35 "

Hax 2 164311 .07

LS. Means. ss'n 8 5740.6
AUC {0~24) -(ng*h/mi) . : .

| : o .BS. £5 . - £0.9932,.1,0€311  Yes

Hean -'5920.496: . 5762298 B S

g0 . 1479.84¢ 1390.53%

‘Hedian C.US791:920 . 5692.760.

Min - 311480 2244.85 -

. ogpemo oammmo - Best Possible Copy

A21a-t) {ng*h/nL}
n

) 8§ - © 85 . £0.96822, 1.0631] Yea
Mean $920.496 £7¢2.300.. 0 : : :
8D, 1328.531 . ’ <
Median o S
Hin
Masx 349 3.21
LS Means 571861 $633.0
Cmax (ng/ul) . §
. 55 55 £0.964%, 1.06796} Yas
Hean . 438.840 805.906 . :
&D . 41G.193 1€0.328
fleaian : 794 .382-. '803.451
Min 479.64 AT290
Max 1465.24 1183.61
LS Meana . 816.7 '192 °

Treatmmt A= Nl\|4440 {JSOO) B - I-ndxvxdual table1s qf p3 mg repaglrmde + 500 mg meﬁ'atmm CI conﬁdence

time 0 extxapotar:d to mftmt)r AU(f(Lu =drea mde: t}:\e:_cmce:nmon time curve calculaxed hy the linear trapazeidal

rule tims2 0 br fo 24 hours aﬁer dosxng, AUC,;_( = arez under the concentixﬁout:me cmve calcu!zted hy the ].mear
trapezoidal ruls fime O-hr to the time of the last. measm:able concentratton; C,,u mammum drag concentration:

a: Metformin bioaquivalence was demonstrated if the90% €I of the miean treatment ratios (A/B) for the primary PK
patameters were contuned within the interval [0 8, 1.25].
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- Table 11-4 Primary Phar macokmc
' Popuhmon .

:Paraineters for Repaglinide:Biocguivalence ~ PK.

Bicoquivalence
. Achiéred?d.

Paramster,

AUC {ngrh/u) S S S
TN - £0.947%,; 1.0275) ‘Fea

4.536 35.016
3.203° - 13.10d
1,963 33.378:
€4 as.1
71,22 - - .67 -
.3 Coaz,e

‘Mean

£
. Mcdian

I 5t

‘Max -

LE Means
AVC(0-24) {moth/mly.
e ! R I

Mean:

D

Median
- Mim

Max -

LG Keans
AVE(0-£) (nq"h)'rd.r)

N

" Mean

S&D
‘Median
Hin

. :. LB )k.ans

{o.046e, 1 i.0252) Tém o

‘Best Possible Copy

£6.9483, 1.0257] Tag -

Cinax . (nglmL}

ng;
stapezoadal tule m:ue 0 htro tIxe ume of die last measumb]e COﬂCBIHm(I(dl, Cranx mdmmmn dsug wncennmon

« Repaplinide bxoequxva}ence was demonstmfed;f ftie 90% CI of the ‘mean’ treaﬁmenfraixos (A#B) for the primary PK
paramecters wore contained veithen the intervat 0.8, 1:251
Cross reference: EOT Table 14.2-6.
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New Drug Application Filing and Review Fbrm

Office of Clinical Pharmacology -

General Information About the Submission

Information . Information
NDA Number 22-232 Brand Name PrandiMet
OCP Division DCP 2 Generic Name repaglinide/metformin HCl
Medical Division DMEP Drug Class - :
OCP Reviewer Filing bySally Choe, Ph.D. on Indication(s) An adjunct to diet and exercise

behalf of Jayabharathi : to improve glycemic controf in-
Vaidyanathan, Ph.D. patients with type 2 diabetes

] mellitus -
OCP Pharmacometrics - N/A Dosage Form Tablet; 1/500 and 2/500
Reviewer (mg/mg)
OCP Team Leader Sally Choe, Ph.D. (Acting) Dosing Regimen 1/500 mg through 10/2500 mg

: 2 to 3 times daily with meals

Date of Submission August 10, 2007 Route of Administration Oral ]
Estimated Due Date of OCP | May 20, 2008 (review due in DFS) | Sponsor Novo Nordisk
Review -
PDUFA Due Date June 15, 2008 Priority Classification S /
Division Due Date June 12, 2008 '

Clin. Pharm. and Biopharm, Information .

“X" if included | Number of Number of Critical Comments If any
at filing studies studies
submitted reviewed
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Phase 3:
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Absolute bioavailability:

Relative bioavailability -
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replicate design; single / multi dose:
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“X” if yes _Comments
Application filable ? X The formulations used in the bioequivalence study are

identical to the fixed dose combination (FDC)
formulations intended for the market.

DSI inspection is requested for BE study (NN4440-
1753) trial site and its analytical site.

Submission In Brief:

Prandin (repaglinide) Tablets was approved on December 22, 1997, for the treatment of type 2
diabetes. Repaglinide is approved for use in combination with metformin as second line therapy -
with frequency of dosing two to three times daily, with meals. The sponsor has submitted NDA
22-232 requesting approval of the fixed dose combination (FDC) product, PrandiMet, a
combination product with repaglinide and metformin HCI for an indication of an adj unct to diet
and exercise to improve glycemic control in type 2 diabetics.

The Agency had earlier accepted that a bioequivalence (BE) trial will be adequate to support the
approval of the FDC tablet. In response, the sponsor conducted a BE trial, NN4440-1753 to show
that the FDC tablets are bioequivalent to concomitantly administered repaglinide and metformin.
In addition, the sponsor submitted a factorial efficacy and safety clinical trial AGEE-053, which
originally submitted with the repaglinide NDA 20-741 and another efficacy and safety clinical
trial AGEE-3017 in type 2 diabetics no adequately controlled using diet and exercise alone (OAD -
naive patients).

The Agency has accepted previously that the sponsor will not conduct a repaglinide-metformin
HCl interaction trial and a food mteractlon trial with the FDC.
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The pivotal BE study NN4440-1753 is described below:

NIN4440-1753

Title: A Randomised, Single-Blind, Three-Period Crossover Study Examining the Single-Dose
Pharmacokinetics of Concomitantly Administered Repaglinide and Metformin versus
Combination Tablet Dosing (NN4440) in Fed Healthy Volunteers

Trial Site: One site in the U.S.:T" o b(4)
4 .
Analytical Site: ™ A A b(4)

Bioanalytical Investigator: Jing Ke, PhD

Primary Objective: ’

* To compare the single-dose repaglinide (2 mg) and metformin (500 mg) AUC and Cmax as co-
administered tablets and in NN4440 combination tablet (2 mg repaglinide /500 mg metformin)
dosing under fed conditions.

Secondary Objectives:

* To compare the repaglinide dose proportionality of NN4440 (1 mg repaglinide/500 mg
metformin) and NN4440 (2/500).

* To compare secondary pharmacokinetic parameters of repaglinide and metformin in single dose
and combination therapy.

* To examine the safety and tolerability of repaglinide and metformin in combination tablet
therapy.

. Study Design:
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Investigational Products:
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