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Briefing In Content:

Merck submitted this NDA for seeking approval of fixed dose combination drug products of Sitagliptin and

. Metformin. Sitagliptin phosphate (MK-0431) is a potent and selective dipeptidyl peptidase-4 (DPP-4)
inhibitor developed by Merck & Co., Inc. for the treatment of type 2 diabetes mellitus, which is
currently with the Agency for review under NDA21-995. Metformin hydrochloride is an approved anti-
hyperglycemic agent widely used for the treatment of type 2 diabetes mellitus. The sponsor has
developed an immediate release product containing a fixed dose of sitagliptin phosphate and multiple
dose levels of metformin hydrochloride for the treatment of patients with type 2 diabetes who are not
adequately controlled with either agent alone or patients already being treated with the combination of
sitagliptin and metformin. Two dose strengths of a film-coated fixed-dose combination (FDC) tablet
have been developed for the U.S. market: sitagliptin/metformin 50/500 mg/mg and 50/1000 mg/mg.
To support this combo drug product, the sponsor submitted three new PK studies, two of which are BE studies,
and one of which is PD study. All three studies were conducted in healthy subjects:

1) Study P38 (BE with test formulations)

A 2-Part, Open-Label, Randomized, 3-Period Crossover Study to Evaluate the Pharmacokinetic Profiles of MK-
0431 and Metformin After Oral Administration of Single Doses of MK-043 1/Metformin Fixed-Dose
Combination Tablet Probe Formulations or Coadministration of MK-0431 With Metformin as Individual

" Tablets to Healthy Adult Subjects

2) Study P48 (BE with commercial formulations)

An Open-Label, Randomized, Two-Part, Two-Period Crossover Study to Demonstrate the Definitive
Bioequivalence After Administration of the Final Market Image (FMI) of the MK-0431/Metformin 50/500 mg
and 50/1000 mg Fixed-Dose Combination (FDC) Tablet and Concomitant Administration of 50-mg Doses of
MK-0431 and 500- or 1000-mg Doses of Metformin as Individual Tablets to Healthy Adult Subjects

3) Study P50 (PD study)

This is a randomized, placebo-controlled, double-blind, doublé—dummy, four-period crossover study to assess
the effects of concomitant administration of sitagliptin and metformin alone and in combination on post-meal
incretin hormone concentrations in healthy adult subjects. The objectives are to determine the effect of
concomitant administration of sitagliptin and metformin on post-meal plasma incretin hormone concentrations (e.g.,
active and inactive and/or total glucagon-like peptide-1 [GLP-1] and gastric inhibitory peptide [GIP] concentrations,
the ratio of active to total GLP-1 and GIP concentrations) in healthy adult subjects. This study is to assess the effects
of sitagliptin and metformin on post-meal incretin hormone (active and total GLP-1 and GIP) concentrations after
concomitant administration of sitagliptin and metformin and after administration of sitagliptin alone, metformin alone
and placebo in healthy adult subjects. In each 2-day treatment period, subjects were randomized to receive either
sitagliptin alone (active sitagliptin and placebo to metformin), metformin alone (placebo to sitagliptin and active
metformin), concomitant administration of sitagliptin, and metformin or placebo (concomitant administration of
placebo to sitagliptin and placebo to metformin) according to a computer-generated allocation schedule (see treatment
schedule below). Each subject received all treatments and there was a minimum of a 7-day washout interval between
the last dose of study drug in one treatment period and the first dose of study drug in subsequent treatment periods.
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The Sponsor cited many supportive studies in NDA21-995 including drug interaction studies between
sitagliptin and metformin.

The sponsor has developed dissolution specification for this combo drug product: no less than — dissolved in
20 min.
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I Executive Summary

Merck has developed fixed-dose combination (FDC) tablets containing sitagliptin and
metformin.

The efficacy and safety of the concomitant use of sitagliptin and metformin has
previously been evaluated in controlled clinical trials (NDA 21-995). Concomitant
administration of the separate commercial sitagliptin and metformin tablets in adult

patients with type 2 diabetes was approved by the FDA in October 16, 2006 as a part of”

the original marketing approval of sitagliptin.

Sitagliptin is approved for once-daily administration at doses of 100 mg. Metformin is
available in 500, 850, and 1000 mg tablets and is approved for individualized treatment
up to a maximum daily dose of 2550 mg in adults. Typically metformin is administered
twice per day with meals.

To aid in the approval of this application the sponsor has submitted one pivotal
bioequivalence study (048) and one pharmacodynamic study (058). 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 sitagliptin in combination with metformin -

existing under the approved NDA.

A Recommendation

The Office of Clinical Pharmacology/Division of Clinical Pharamcology-2 (OCP/DCP-2)
has reviewed the information provided in the NDA 22-044 for Janumet tablets and finds
it acceptable. Recommendations and labeling comments should be sent to the sponsor as
appropriate.

Clinical Pharmacology briefing was held on 2/21/07 and the attendees were Drs. Chandra
Sahajwalla, Suresh Doddapaneni, Ilan Irony, Jim Wei, Jayabharathi Vaidyanathan, Sally
Choe, Leena Aljuburi and Qi Liu.

B Phase 4 Commitments

None.
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C Summary of Clinical Pharmacology Findings

The summary of the results from the PK and PD studies are provided below.

Bioequivalence: The results of the study demonstrated that the final market image (FMI)
sitagliptin/metformin  50/500 and 50/1000 mg FDC tablets are bioequivalent to
concomitant administration of corresponding doses of sitagliptin and metformin as
individual tablets. The 90% confidence interval for the geometric mean ratios
(FDC/concomitant administration) for the AUCinf and Cmax for both sitagliptin and
metformin fell within the bioequivalence limits of 80-125% for both strengths studied.
Demonstration of bioequivalence thus bridges the safety and efficacy data from the
clinical studies using co-administration of sitagliptin and metformin to the FDC tablets.

Pharmacodynamics: The 4 hout post-meal mean active glucagon like peptide-1 (GLP-1)
concentrations were increased significantly after concomitant administration of sitagliptin
and metformin compared with -administration of sitagliptin alone. The ratio of active to
total GLP-1 concentrations increased after administration of sitagliptin alone. On the
other hand, glucose dependent insulinotropic peptide (GIP) concentrations were similar
following concomitant administration of sitagliptin and metformin versus sitagliptin
alone.

The known mechanism of action of metformin is as follows: Decreases hepatic glucose
production, decreases intestinal absorption of glucose and improves insulin sensitivity by
increasing peripheral glucose uptake and utilization. The results of the PD study indicates
that metformin alone caused an increase in circulating levels of both active and total
GLP-1 to a similar extent (about 80%). Therefore, metformin may potentially increase
the efficacy of sitagliptin due to at least partially the inhibition of GLP-1 metabolism.

Drug Interaction: Co-administration of multiple twice-daily doses of sitaglitpin with
‘metformin, an organic cation transporter (OCT) substrate, did not meaningfully alter the
pharmacokinetics of metformin in patients with type 2 diabetes. Therefore, sitagliptin is
not an inhibitor of OCT-mediated transport. Also co-administration of multiple doses of
metformin with sitagliptin did not alter the pharmacokinetics of sitagliptin in type 2
diabetic patients (From NDA 21-995).

II Question Based Review

A General Attributes

What are the highlights of the chemistry and physico-chemical properties of
Janumet?

Janumet tablets contain 2 oral antihyperglycemic drugs used in type 2 diabetes:
Sitagliptin phosphate and metformin hydrochloride.



Sitagliptin phosphate is described chemically as 7-[(3R)-3-amino-1-0x0-4-(2,4,5-
trifluorophenyl)butyl]-5,6,7,8-tetrahydro-3-(trifluoromethyl)-1,2,4-triazolo[4, 3-
alpyrazine  phosphate  (1:1) monohydrate. The empirical formula s
Ci6HsFsNsO+*H3PO4H,0 and the molecular weight is 523.32 and is a white to off-white,
crystalline, non-hygroscopic powder.

Metformin hydrochloride (NV,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*HCl and a molecular weight of 165.62.

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

Janumet combines two antihyperglycemic agents with different mechanisms of action to
improve glycemic control in patients with type 2 diabetes: Sitagliptin phosphate, a
dipeptidyl peptidase-4 (DPP-4) inhibitor and metformin hydrochloride, a member of the
biguanide class. '

Sitagliptin is an orally active DPP-4 inhibitor and a member of a new class of drugs
intended to treat type 2 diabetes. DPP-4 inhibitors act by enhancing the levels of active
incretin hormones. These hormones include glucagon-like peptide-1 (GLP-1) and
glucose-dependent insulinotropic ‘peptide (GIP) which are released by the intestine in
response to meal and are part of éndogenous system involved in maintaining glucose
homeostasis. '

Metformin hydrochloride is a biguanide antihyperglycemic agent, which 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.



- Janumet is indicated as an adjunct to diet and exercise to improve glycemic control in
patients with type 2 diabetes who are already treated with a combination of sitagliptin and
metformin or whose diabetes is not adequately controlled with either agent alone.

What is the proposed dose and dosage form?

Janumet is available as immediate release tablets. Based on package insért “The dosage
of antihyperglycemic therapy with Janumet should be individualized on the basis of the
patient’s current regimen, effectiveness, and tolerability while not exceeding the

maximum recommended daily dose of 100 mg sitagliptin and 2000 mg metformin. ‘

Janumet should generally be given twice daily with meals, with gradual dose escalation,
to reduce the gastrointestinal (GJ) side effects due to metformin.

Dosing Recommendations

The starting dose of Janumet should be based on the patient’s current regimen.
Janumet should be given twice daily with meals. The following doses are available:

50 mg sitagliptin/500 mg metformin hydrochloride

50 mg sitagliptin/1000 mg metformin hydrochloride

For patients inadequately controlled on metformin monotherapy

For patients not adequately controlled on metformin alone, the usual starting dose of
Janumet should be equal to 100 mg total daily dose (50 mg twice daily) of sitagliptin plus
the dose of metformin already being taken.

For patients inadequately controlled on sitagliptin monotherapy

For patients not adequately controlled on sitagliptin alone, the usual starting dose of
Janumet is 50 mg sitagliptin/500 mg metformin hydrochloride twice daily. Patients may
be titrated up to 50 mg sitagliptin/1000 mg metformin hydrochloride twice daily. Patients
taking sitagliptin monotherapy dose-adjusted for renal insufficiency should not be
switched to Janumet.

For patients switching from sitagliptin co-administered with metformin

For patients switching from sitagliptin co-administrated with metformin, Janumet may be
initiated at the dose of sitagliptin and metformin already being taken.

No studies have been performed specifically examining the safety and efficacy of
Janumet in patients previously treated with other oral antihyperglycemic agents and
switched to Janumet. Any change in'therapy of type 2 diabetes should be undertaken with
care and appropriate monitoring as changes in glycemic control can occur.”



B General Clinical Pharmacology

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

No clinical studies with the drug product were performed in support of this submission.
Consistent with the requirements for a 505 (b) (2) application, the clinical pharmacology
studies were performed to demonstrate the bioequivalence of the combined drug product
to the commercially available reference products.

Two doses of the sitaglitpin/metformin fixed dose tablet (50 mg/500 mg and 50 mg/1000
mg) were evaluated in bioequivalence study. The doses selected for the fixed dose
combination tablets were based on the sitagliptin Phase II dose-ranging studies (P010 and
P014). Study P014 evaluated sitagliptin 100 mg per day administered as a twice-daily
dose (50 mg bid) or a once-daily dose (100 mg qd) and results indicated that both
provided similar tolerability and reduction in glycemic endpoints. A Phase II add-on to
metformin study (PO15) was conducted in parallel to the dose-ranging study and results
indicate that dosing of 50 mg bid or 100 mg qd sitagliptin resulted in similar overall drug
exposures and comparable efficacy and safety of sitagliptin when administered as 50 mg
bid or 100 mg qd in combination with metformin.

4 PK studies were included in the clinical development program for the FDC tablets (2
BE studies, one PD study and one DDI study). A pilot BE study was conducted with
probe formulations (P038) and data from this study was used to develop the final market
image (FMI) sitagliptin/metformin FDC tablets. A pivotal BE study (P048) was
conducted in order to demonstrate bioequivalence between the FMI tablets and co-
administration of corresponding doses of sitagliptin and metformin as individual tablets
and therefore used to bridge the clinical safety and efficacy data for co-administration of
sitagliptin and metformin to the FDC tablets.

Study P050 was conducted to explore the complementary mechanisms of action of
sitagliptin and metformin by determining the effect of administration of sitagliptin alone
and metformin alone or in combination on active GLP-1 and GIP levels and glucose
concentrations.

Study PO12 was a drug interaction study between sitagliptin and metformin in type 2
diabetic patlents (also submitted with original NDA 21-995 for Januvia).

What is the pharmacodynamic effect resulting from concomitant administration of
sitagliptin and metformin?

In order to assess whether concomitant administration of metformin and sitagliptin
resulted in enhanced post meal active GLP-1 and/or GIP concentrations compared with
administration of sitagliptin alone, metformin alone or placebo, a randomized, placebo-
controlled, double-blind, double-dummy, 4-period crossover study was conducted in



healthy adult subjects. The treatments shown below were administered following a
overnight fast and with a minimum 7-day washout period.
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In this study PK analysis was not done. On day 2 of each treatment, blood samples were
collected for determination of active GLP-1 and GIP concentrations, plasma glucose
concentrations. The primary endpoint was 4k post meal total GLP-1, ratio of active to
total GLP-1. GIP concentrations after concomitant administration of sitagliptin and
metformin with administration of sitagliptin alone, metformin alone and placebo. DPP-4
inhibitory activity was not assayed.

The total GLP-1 plasma concentrations were determined at Day 2. The geometric means
pre-dose (fasting) and post-meal total GLP-1 concentrations (pM) are shown in Figure 2.
The 4-h post-meal average GLP-1 concentrations were significantly increased after
concomitant administration of sitagliptin and metformin compared with administration of
sitagliptin alone; while it was similar to that of administration of metformin alone. The 4-
h post meal average total GLP-1 concentrations were significantly decreased after

administration of sitagliptin alone as compared to placebo and increased following

administration after metformin (Figure 2).
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Figure 2: Total GLP-1 concentrations versus time on Day 2 after concomitant
administration of sitagliptin and metformin and after administration of sitagliptin
alone, metformin alone and placebo in healthy adult subjects.
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Active GLP-1 levels were significantly increased after concomitant administration of
sitagliptin and metformin compared with administration of metformin alone or placebo.
The 4-h GLP-1 levels were also increased with sitagliptin alone and metformin alone as
compared to placebo (Figure 3). Administration of metformin alone increases circulating
concentrations of both active and total GLP-1 to similar extent suggesting the effect of
metformin is primarily due to increase in total GLP-1 concentrations. Sitagliptin therefore
appears to stabilize the active GLP-1 since it increases the active form of GLP-1.

Figure 3: Active GLP-1 levels after concomitant administration of sitagliptin and
metformin versus administration of sitagliptin alone, metformin alone and placebo
_ ____in healthy adult subjects.
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The ratio of active to total GLP-1 concentrations after administration of sitagliptin alone
is increased by 100%. On the other hand, total GIP concentrations following
administration of both metformin and sitagliptin were similar to that when the drugs were
given alone. While, active GIP concentrations increased after concomitant administration
of sitagliptin and metformin as compared to metformin alone or placebo. The ratio of 4-h
post meal average ratio of active to total GIP concentrations after concomitant
administration of sitagliptin and metformin compared with sitagliptin alone were similar.
The ratio increased slightly with concomitant therapy when compared to metformin alone
or placebo.

(Note: The GLP-1 level at the -2 h time point on Day 2 (Figure 2 & 3) is much higher for
the concomitant treatment group as compared to the individual drugs and placebo. This
could be due to the fact that GLP-1 levels may already have started to rise after Day 1
dose of the 2 drugs.) - . .

Glucose concentrations pre-meal and at 2 h post meal (4 h post-dose) were similar
between all active treatments and placebo in this study.

This study indicates that metformin can increase GLP-1 levels. The results of the current
study suggest a complimentary and potentially additive effect of the combination therapy
with sitagliptin and metformin however the glucose-lowering effects in patients with type
2 diabetes with concomitant administration for longer duration is unknown.

C Intrinsic Factors

The effects of various intrinsic factors (e.g., hepatic, renal, gender, elderly) were provided
in the original NDA for each drug.

D Extrinsic Factors

Is there any drug-drug interaction between sitagliptin and metformin?
No.

No drug interaction study was conducted with the fixed-dose combination tablet. Drug-
drug interaction between sitagliptin and metformin was conducted under the original
NDA submission for Januvia. (sitagliptin) and was referred to in this NDA. The
conclusions from that study (P012) are as follows:

Co-administration of multiple twice-daily doses of sitaglitpin with metformin, an OCT
substrate, did not meaningfully alter the pharmacokinetics of metformin in patients with
type 2 diabetes. Therefore, sitagliptin is not an inhibitor of OCT-mediated transport. Also



co-administration of multiple doses of metformin with sitagliptin did not alter the
pharmacokinetics of sitagliptin in type 2 diabetic patients. Therefore, sitagliptin and
metformin do not have any effect on pharmacokinetics of each other (From Dr. Wei’s
Clinical Pharmacology review of NDA 21-995, Januvia).

E General Biopharmaceutics

What is the formulation of Janumet tablets?

Two drug strengths were selected for the development, containing 50 mg of sitagliptin
phosphate and either 500 mg or 1000 mg of metformin hydrochloride in an immediate-
release oral tablet and supplied as a film coated tablet. The compositions for the two
dosage forms are shown in Table 1.

Table 1: Composition of Janumet tablets

Componenis ' - 'Compendial | Fuaetion
|Core Tablet i 1 -
Sitagliptin Phosplate i : Active’
{as nionoliydrate phosphate. —— |
Metfermmﬁydwchionée <7 LUSP, PhoBur. | Active:
Microcrystalline Cellulose NF, P Eur.
.| Potyvinylpyrolidona( — ) |'USP;Ph.Eur l
-Sodiom Stearyl Fumarate | NE, Ph.Eue.
| Sodium Lauryd Sulfate NF; Ph Bur.
Core Tablet Weight R
Film Coating Suspension . . | —
P ' oo :
Fﬂmceamdfabiet i = S i ; ‘

Is the dissolution method appropriate for Janumet tablets?

Please refer to Chemistry review for dissolution details.
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Bioequivalence Study:

Are the combination tablets of sitagliptin and metformin (S0mg/500 mg and 50
mg/1000 mg) bioequivalent to concomitant dosing of sitaglitpin 50mg and
metformin 500 mg or 1000 mg (50 mg + S00 mg; 50 mg + 1000 mg) commercial
tablets in healthy subjects?

Yes.

The BE study. (P048) was an open-label, randomized, two-period crossover study
conducted in two parts: Part I determined the bioequivalence of the FMI
sitagliptin/metformin  50/500 mg FDC tablet and concomitant administration of
corresponding doses of sitagliptin and metformin as individual tablets and Part II
determined the bioequivalence of the FMI sitagliptin/metformin 50/1000 mg FDC tablet
and concomitant administration of corresponding doses of sitagliptin and metformin (2 x
500 mg) as individual tablets. Blood samples were collected up to 72 h post-dose for
pharmacokinetic analysis (half-life for sitagliptin ~14 h and metformin~ 2-4 h), with 7-
days washout between periods. Subjects (N =24; 8 males; 16 females) received all
treatments after an overnight fast. The treatments were:

Partl a

Treatment &'~ | A smgle >G-mg dose of s:taglxp:m aué Sﬁc-mg‘duse ofmetfo:mm
(generic, Apotcx) §. itk
TreatmentB - A s!ngle dose’ Of the F MI
' tabict »

Part 11 '
Treatment C A smgle DG-mz dosc of st glzptm :md 1000-mg, dose of me%formm (’»‘
X 500-mg; generic, !&gotex) -2 mdmdual tablets gmea
concomitantly.

Treatment D Assingle dose of the FMI sxtaghptmﬁmctfomm 505 1 000 mg#mg I-‘DC
. tablet .

FMI=Final macket image.

FDC=Fixed-dose conibination.

Part I Results: (FMI sitagiiptin/metformin 50/500 mg FDC tablets vs. concomitant
administration)

The mean sitagliptin and metformin plasma concentration-time profiles after
administration of a single dose of the sitagliptin/metformin 50/500 mg FDC and
concomitant administration of individual tablets are shown in Figure 4. As shown the
profiles were superimposable.

11



Figure 4: Mean sitagliptin (top) and metformin (bottom) concentration-time profiles
after administration of administration of a single dose of the sitagliptin/metformin
50/500 mg FDC and concomitant administration of individual tablets (50 mg + 500

mg)
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The pharmacokinetic parameters for sitagliptin and metformin were also similar
following the two treatments. The geometric mean rations (FDC tablet/concomitant
administration) and corresponding 90% confidence interval for the AUCinf and Cmax of
sitagliptin as well as metformin fell within the prespecified bounds of 80-125% indicating
bioequivalence (Table 1). Additionally there were no difference observed in Tmax and

apparent t1/2 for both components following administration of the two treatments.
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Table 1: Summary statistics of sitagliptin and metformin after administration of
administration of a single dose of the sitagliptin/metformin 50/500 mg FDC and
.concomitant administration of individual tablets (50 mg + 500 mg) (N=24)

PK Sitagliptin Metformin
Parameter

LS Mean | LS Ratio LS Mean { LS Mean | Ratio (90%CI)

Reference | Mean (90%CI) Reference | Test

Test

'AUCinf 4.085 4.007 98.10 (96.48 — { 7.261 7.250 99.85 (9547 —
(M. h) 99.75) 104.43)
Cmax 414.73 413.51 | 99.71(93.71 - | 1180.178 | 1177.330 | 99.76 (93.67 —
(nM) 106.09) 106.24)

Part II Results: (FMI sitagliptin/metformin 50/1000 mg FDC tablets vs. concoAmitant
administration)

The mean sitagliptin and metformin plasma concentration time profiles after
administration of the two treatments are presented in Figure 5. As shown the profiles of
both components following the two treatments are similar. The summary statistics are
provided in Table 2. The 90% confidence interval for AUCinf and Cmax for both
sitagliptin and metformin were within the 80-125% range. There were no differences
observed in other PK parameters of sitagliptin and métformin between the two

treatments.

Figure 5: Mean sitagliptin (top) and metformin (bottom) concentration-time profiles
after administration of administration of a single dose of the sitagliptin/metformin
50/1600 mg FDC and concomitant administration of individual tablets (50 mg +

MK-M31 Plasma Concentration (nM)

8

1000 mg)
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Table 2: Summary statistics of sitagliptin and metformin after administration of
administration of a single dose of the sitagliptin/metformin 50/1000 mg FDC and
concomitant administration of individual tablets (50 mg + 1000 mg) (N= 24)

PK Sitagliptin Metformin
Parameter ,

LS Mean | LS Ratio LS Mean | LS Mean | Ratio (90%CI)

Reference | Mean (90%CI) Reference | Test

Test

AUCinf 4.053 3.938 97.17 (95.00 — | 11.869 11.868 99.99 (93.55 -
(LML h) 99.39) 106.87)
Cmax 423.29 397.172 | 93.83 (87.51 —| 1848.044 | 1870.22 | 101.20 (93.21
(nM) 100.61) —109.88)

F Analytical

Have the analytical methods been sufficiently validated?

Sitagliptin

T

14




Table: Mean accuracy and precision of sitagliptin plasma samples analysis

Analyte

-~ Samples

* Accurscy expressed as % biss, relative 10 theoretical concentra

*¢ Precision expressed as % coefficient of variation.

Metformin

-

III  Labeling Recommendations

-

The sponsor’s proposed languag_eA in the label regarding Pharmacokinetics section is

acceptable.

15



IV Appendix

A Proposed Package Insert

JANUMET™
. (sitagliptin phosphate/metformin HCI)
TABLETS

16
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2. chpsis

' MERCKRESEARCH . = CLINICALSTUDYREPORT =~
LABORATORES .~ . SYNOPSIS |

v MK-04314
- Metformin hydxochiea&e {+)
Sitagliptin phiosphate . . .. - :
- -sitaghiptin fixed-doge: combmatzoa
. {(FDC)tablet e
L Faped dxabexes

VPROTOCOE. WO. o An Ogea.Label, Randomxzed, Tw o-Put, Two~?encd . H048
Crossover Study to Demousirate: thé Definitive Bioequivalence After Administration of
the Final Market: Iage (EN) .of the Sitaglipti/Metformin 507500 mg/mg and 5071000
mg/eg Fized-Dose Conmbination (FDC) Tablat and Conconsitant Adminisiration of 0nig
Doses of sitagliptin and-560- or ima-mg Doses of Metformin a5 Individual Tabiets o

. Healthy Adult Subjecss
ﬁW’ESIIG ATORSTUDY CE‘{"IER. Mamial. szerrez, lv! D, Comprehensm Pﬁm One, Fart Laudﬂrdale,
Flotida, -
PRIMARY IHERAPY PEEIOB 5.Dx 3!063 to 1>.Dec-2em CI_JVIC-\L YHASE. E :
. __The frozen file date was 31-Jan o :
DURATIO\* OF TREATMENT: Es subgect :ecewe& 5 sugle otal dase of the sxtaglxpnn«‘mexformm
50/500 mgfng or 3071000 mg/mg fixed-dose combination FDC) tablet and - comresponding -doses’ of

sitaghiptin and metformin s indivicual tablets given concomitanily in a ?-penod crossover sfndy with'a
washou interval of at least 7 days befween smdy drg administration i in each treatmeit pened The
© - total durstion of freatment for.each subjectwas 2 davs.

- ORIJECTIVES: Pl To strate the definitive bioequivalence afer admmxstsauon of a single dose
of the final market it M mghpmfmezfoxmm 50300 mg/mg FDC tablet and concomitant
-administation of a smgle 50~mg doszé of suaghptm and a single $00-mg dose of metformin as individual
tablets. Past 11 To demonstrate the definiitive bioequivalence sfter aémmxstxatmn of 7 single dose of the
PMI of the sitagliptin‘matfornin 50/1000 mgfmg FDE zabiet ami conconmant a&mmzszmmn of A smgle
59-%doaeofmdaszag,_-1009~m etfol

- HYPOTHESES _Pg&_{ '

::: adxmmsiraﬁcn of the ssmgxptmf
CE )&mg doze of sx_taghpim-

The'F sxtaghptxmmetfomm }051600 mgfmg
56-:11' dose of mghpdnn ad 2 1000-mg dose:of metformm a& :

muin {é ¢.; theé GMR for the AUC,.. of sitagliptin and nzeffmm af:er 3

E AUC, . for simgh’pm.
natforuin 50/1000 mg/mg FDC tablet and concomitant administration

i adwinistration of the sita .
- of a S0:mg: dose of sitagliptin and & 1000-mg dosé of metformin as individual tabless will be contained
" within @. 80 139 .ngggmf Tht Ciin oz sitagliptin acd metfornin affer admzmmanon of smsﬁe. :
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MKO431A
. metformin hydrockloride (+)
- -sitagliptin phosphate T
. sitaghiptin fied-dose mmbmauon
Sl (FQC} ‘I&ble(
’I‘y}m 2 &mbetes

. vdeses oftné Fi\ﬁ stsaghptmfnmformm 50?1000 mgfmg FDC table‘ and conco:mtanz admsmzttmou ofa:
. 50-mg dose of sitagliptin and & 1000-mg dose of metformin as individual tablats will be similar e, the .
. GMR for the C,,, of sitagliptin and metformin after adnministration of the sitagliptin/miesforuin: 50/1%0
P mgfing FDC tablat and concaivitant administration of 4 S0'nig dose of smglzphn aid a 1090- g
" pmetformiu as individual tablets will be contained within (080,125}, -~
' S'I‘UDY DESIGN: This was an open-label, randomized, two-part, two—penod : crosscver mdy
 demonstrate the . definitive: bioequivalence -after administration of a. §ingle: ¢
" sitagliptin/metformin (56/500 or 58/1000 mg/mg) FDC tablet and concomitant. a&nnmmm
~ dose. of sitagliptin (50 me) ‘and metformin (300, mg or 1000 mg- 12 x 500 mz)y % individual ats
healihy adult subjects. The study was condcted in two parts (Pants Tand D) with each part consisting of
a:two-peried, crossoverdesigi.. Subjects were entered into fhie study sequentially within each partof the
study and each subject participated in only one: part of the study (L., each subject participated.
Part1 orouly in Part II). Part 1 included Treanments & and B, and Part Wincluded Treztments €
Each subject received both treatrments within each part of the study and the order in ‘which subjects;-.
receive weatinents was randomly allocated within each part of the shidy. There was a minimmm Tday
washout between study drug aduinistrationss in each treatment peno& within each. part-of the st&d}
?'Sub;eces received all treatmenty after an overnight fast with 240 ml of watér, with water res:m:%ed b
-hour pner to and aﬁef stady drug adnuinisiration. Lo

Listmg of ?:mm ;

Partl o v ‘
Treatmént & A stngle SCng dose of sxtaghpﬁn and Mmg dose of mezformm {gexzenc Apo‘ex), as.

: ‘ individual tablets, given concomitantly - PRy o
-mtmentB A smele dose of the FMI smzhgtm@etformm 50/300 n;g‘_xg_ FDC %ab}et
Treatmient C | A single SO‘mg dose of sxtaghpan wad. t%ﬂf’mg dose of‘metfonmn )X 350 mg;
R generic, Apotex), ag individualtablets, given coucomxtandy e :
Treanniant D | A single dose of the F’vﬂ sxtagi:ptm’metfo:mm 5071000 mg’y_ag FDC fablet o

© | FMI=Fwal market image.

- FDG—F:xeddese combwancn.

ﬁ

SUBJECTDISPOSIRO’\I e S B - SRR

: : y ,ga_' it Pat2 ...

RANDOMIZED: ' ow % .

» };iale(agemnge) _ 8(22-42 years}; G R QA years): -

Female (age tange) 16(23-443;&:3} ' 15 01-45 yearsy

COMPLETED: : ' : 2

'DISCONTL\IUED {} - o
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“DOSAGEFORMULATION NOS

. ; Fexmulatxou ~Dosage | ..o hioL

L Drug , - Potency _ Number o Fom | ControlNwmber .| "
PartI ' A v ' o U I S

A Sitaghpaa FMI q0 Mmg

& Sﬁaghpmfmeeiommmm 56/300 mg/mg

L Meiformm, gmmc:&potex i :300me

Aparemr i .

ISTegipan EbE = SOmg T T "WP.M60%, WPME0T |
'Sxtaghpéim‘mﬂfonnm FDC F’&!I 5('31000mgfmg , 14793 1 qablet | . WPMG09
|Metormin, generic Apotes | | 00mg | WLO00I6445 | tablet | wamsos WP-608
FB&FL%&M s3e cositbination. . -

Data Source: [Not &pphsable}

3 DIAG‘%OSIS&C’L&SIO\ CRITERIA: A tofal of far‘ymght kealth; ad:uk sub)ects betsveen the ages -
of 18 and 45 years participated in fhis study, with twenty-four: dxffereut subjem parhapatmz it each
-part of the study. :

EVALUATION CRITERIA: .
PHARMACOKINETICS: The plasmez pliarmacokinstics (iLCa " Cm,‘ and time to reach: Cm {T w]
and apparent 4,,) and apparent ty of sitagliptin and metformin after admigisiration of a single dose of -
the sitagliptin‘'metformin. 507500 mg/mg or 30/1000 mgimg FDC tblet-and conci administration
" of & singlé 50-mg dose of sztaghptm and 3 309—1110 or 1000-mg (2 X 50ﬁ-mg) ose of metfozmm a8

mdmduai fablets was deiemmze«i

SAFETY: The safety oﬁ sztaghptz:z and. meifonmn was - sssessed b :
experieuces, medical hisfory aud: physical examtination, routine lsboratary: safery tests»(hemawlocy, :
serum biochemistry, and winalysis). 12:lead efecaocardlograms (ECGs} snd vital ‘sign: measwrements,
Seram f-hmman chorionic gcfnadotrepm assays were performed for women of child-bearing potential
and were confirmed neganve prior to study drug admnnstxatmn m botk. &eamem peneds for each part
of the study. -

,STA’ZISHCALPLA.\E\’ING AND ANALYSIS: B
PHARMACOKINETICS: In each part of the study, the phmmculm‘lc pammeters (AUCQ._ and. Cm
of sitagliptin-and metfornin) affer oral adminiistration of a single : st :
- 30r500 mp/mg (Pan I} or’s 5071000 (Part oy mgimg FDC tabiet..
¢ srtagliptin dsd'm _&mdual table:s were compared using an
. rnode] apprepmt i i :
. “{random effect); pert
- pank andmvme f

i of sitagliptin - and nietformin we _com;mted for m:h partof the smdy h
- zafisfy fhe primary- hvpcthest 90% ‘Cls were “calculated for fhe 2

38



concomitant admzmstratmn) of sifagliptin and metformin and compared 1o’ die. pmspecz wnds of
{0.80,1.25). Stmilarly, i each part of the study to satisfy the- secondary hypothé s
caleulated for the Cai GMP3 FDC tablat/cs mmmt admmmraﬁoa )

coinpared to the pm;peaned bounds 0f [0.80, ._5] : :

SAFETY: Safety mfozmauon was' evaluated by :&bulanng adv
assessment of laboratory safezy ests 1 lead ECG patame '

RES&IS - - N

?HARMACOKIEETICS' : 7Y 3 of cokine
‘metformin afer oral administrition Gf 2 'smgie ‘dose of the FMI sitagl ‘
36/1008 mg/mg FDC tablet aud: concomitant adnunistration of corresp iy
metforntin as individual ‘1ablets to: adult subjects. are ‘provided: in - the & ies‘
administration  of the FMI- sitagliptiniinetformin. 50/500 and 5071000
coucomitant adwministration of correspending doses of. snaghptm and metformin
the pharmacokmenc parameter values were smnia‘r,for both- coniparisons of

" and conparisons of metforinia. concantrations: The 90% CI 'of | \
adininistration) for the AUC,.. and C.... of sitaghiptin and metforinin all w
bounds of (0.80, 1.35); demmxmaang that: die. FR maghpﬁnﬁnaformm 30500 men
mgimg FDC tablets are bioequivalent o concomitant ad}nmtsaauon of indiv
sitagliptin and metformin at the con‘éspan&mg dose mengdm S

Pant I Sxtazkptm _
Phanmacokinetics of Sitagliptin After Adwinistration of a Smgie Dose of me
Sitagliptinetformin 30/500 mg/mg Fixed-Dose Combination Tablat or
Concomitant Administration of Correspo ding Doses of Sitagliptin 50-mg and
Metformin Séﬂ-mg as Ludmém! Tablets to Healthy Adult Subj ects :

o N Goadzmzxistmien
CFMI FDC ‘Flbie; Sk Indu‘idual I‘ab}ets
| Gaowetric LS Mcm : Gwmemc LS Mean
Parquzetsr : W=dg ) = )
AUC, ., {aMeiry R 408
G, Py ] “3ls . - ANETEEE
AT 16 ;.{.’?5 1 3 :s) 3
‘ &ppzxem i flrs ‘gt 113 573

GMR = Gaomeric LS miuay ratio (rofexmce is'the c&x&mmk ation. of sttaghgmn :
wetformin 300 my a5 iudmd:u* seblite) based on ﬂm feust-squares mea:xs tram ﬂze ANG?A L
model. 5
Median.

p-Valaa,

Hamoaic Meau.

Cl= Confidence Interval,
PMI=Finai Marker Imaga.
‘DC=F:quDnse Cmbiut‘on

e
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FOb Madise

L Paxt E Metfomx L

Phazmcakmezxcs of Metformin After
-the Siagliptin/Meiformim 50/5
Concomitans: “Administration of ‘Co
Mezfonnm SG&mg ag Endwsdnai

*S.‘sim'é:' Tibler -

! ‘t:onofas‘ g}eD&seof

g Fixed-Dose Combination Tabiet or
trespouding Doses of Sitaghiptin 30.me and’
Tablﬁs fa Eieai %'du}t Subjects

i : Geometm L3 zs!ml
. Penawster - = Negg o
- {AUC, . (pefinl by 735
1S ind 1180 -
| ) PR
_ p@xem'rmgbx 1.6 o

’ m:fomsin 500 myy ox fndividual ubhs) b
modsl. -
Madiay.

PopiVane,

¢ Harmouic Mean.

Cl = Confidence Interval.

Fa{I=Final Market huage.

FDC=Fixed-Doss Combivation;

[e
H

Part II: Sitagiipti
?harmaf‘okmeacs of Sitagliptin After 2
of the SitagliptinMetformin 5071600 migh
or Concomitant Adwinistration of Corr
k{eiformm EOO&mg as Indmdua} Tsb

FMIFDC Tab?et : cf Padividual ial Tablen: S
‘Geomerric LY Megn GeommicLSMeu ; S :
_ Parsmater Nels : % - GMREEIN G
LAUC,. (iMam) . 304 : ‘Am's;-. L 897(0.95,0.99) .
1C., aMj 347 423 L G4 {0.82.1.01) -
Tlﬁl! (hr) 2505 L L) 5 G
137 F 133

,TEZELD“ tipnfbn) : doi
. GME = Geoinewic 1S meay ratic {reference is: ﬁe coadmim
- meiforinin wao mg-as indivxiual m:’m) based oo 8
mede!. E

¥ p-‘&?a}a( -

' 'Rm:um{t Meso. -
Ci= Cmﬁdence Intexval
I EMI=Final Marker ma;e
FDC=Fixed- Dase Combmstzon,

40




Pan II ‘Metformm

or Conconiitant A X

- Medfomin 1

Parsmeser
JAUC fipmE by |
C‘,,g(u&i) R
1 mn (hf)
Apmenr:, “Qs“r}

; Median,
! Harmonic Mesn.

CI= Confidence inten*zl.
FT=Final Marker Jovage. .
FDC=Fixed-Dase Ccmbinwon‘. L

SAFETY: i
Administration of sigle doses

were generally well-tolerated. e were fo iabsra’my or seri ad : 'sé expenem:es reponed in !lns
smdy No subject dhccnﬁnué& fonmi t!:e mdy due to an a:iversa et

my efttzazo: 10 be p@ssfbly or probably related to smd} drug. ‘I’h@ drug- | adverse e\'penences
were. abdominal pains (2 reports). ami hea&&che ¢ ‘report) and ali twre, rateti as nuld in inteasity and
resolved withent %rea'tmen{

art II: A fotal of 4 aﬂbj&ﬁl’i tegorteda to%al of 5 advene ex :,
mwsuvator joba reiatﬁd to Mv &mg i
CO\CLLSIO\S. . ’

AUTHORS: (—- '
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2) PD study synopsis

3. Synopsis

c,m\ CAL STUDY REPORT
SYNOPSIS

LABORATORIES
- . Sitaghiptin phespshate, o
- sitagliptin: 100 mg; sitagli tin .
placebo; metformin 500 mg, .
aretformin: piacebo B -

Type 2 diabetes i '

PROTOCOL TITLEi\O.‘ A Rmﬁomtzed Ptacebo—Controifed Doubie-Blmd,-_' #050
Dauble'Dnmmy,.Fow-Penod Cmssavtr Study to- Assess the Effects -of. . .. .

Cenconntant Admmz '&o_n Sﬂagkptm and Metfom:m Alone and: m-j" b

Subjects : i : » ERn
IXW’ESTIGATOR(S):‘SWI}Y‘CE’\’TER{S} Man‘al Gutxe:rez MD Comps‘e em" ve Phigse
Oue Fcﬁ Lauderd "ka‘ : :

ject pamcipated in fonr ) 2~day treat;_n ,:,t péned& o
of metfounm) m a cmssovef mmme: 2t

mm;mum of a 7-day

_._the first dose of study di

OBJECTIVE(S): To det
atetformin. on post-meal;

concentrations, ﬁ:\e mtw of acm;e to !
subjects,
HYPOTHESIS: The wexghted' tverage activ plasma GLP~2 concenﬁatxoas f’ox -i
postdose meal. m!l be crea admit i ina

sxtazlg:tm atoue (an i1
: S‘I‘ UI)Y DESIGN

" admiinistration of sita
to sitagliptin and placebo 1
(see trentinent schedule beloy
of a 7-day washout i mtem
first dose of study drug m sut

Av).pedl's This WGV
on O"lgmci
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SGroup - fooni- o Treamnant i T e ’, S Treﬂmeut'l}mi}s
A |susppro sions o
. L |Day 2
B Matformin aloys CooiDey
-. L o pery: f.' :
< |3%agliptic s0d mettornain |Day 1:
. Jconvomitntly o
: i : R 10
B+ Piscebo Lo Dey it -:.
k> ﬁéﬁz;

On Day -of each treatment penod sub}ects receﬂed :hen‘ mndomly assighied ¥
medication in the morning and evening. OnDay 2 of each treatmient period, vubfe

- their randomily assigned study medication in the morning aud at 2 houss postdase ¢
(within 20 minutes) a standardized breakfast. (765 calories; 25% fat, 53% cazboﬁ}*dram
20% protein). On Day 2 {only), blood samples for determination of active #nd total G e
and GIP concentrations and plasma glucose concentrations were collected pre-meal and a¢
specified time points after the postdose mesl. Blood saniples for pozsible.de erns:
plasma sitagliptin and metformin concentrations and DPP-4 inhibitory acthty were
and axcim edat pfe-meal and at 2 houry aﬁer tke post«iese meaf '

sUBJECT fI’ATlE’\T DIs? OSI'I' IO N:

- Diata Sotrce: ['\Iot .@phcable}

RANDOMIZEB. ‘18 e
Male (age range) 6-(19-44 years) .
Fesnale (dge range) 12 (23-49.yeéars)
COMPLETED: 16 '
DISGON‘HN{}ED 2
Other " 2
'DOS &GE!FORM‘{;’LXHOY NOS.:
S S ': o : ;ofm_;;ﬁaﬁba, .
b Dmg. - [Potemcy] Rt [
o ‘PartI . : -
' Smghpm 'mﬁmg WL%O12945/0431 FC‘EOGQC‘!)O”.
| Metformin <1 300mg | WLOOO17463 - .-
. | Sitagliptin Placebo - ‘-'_ »WLO&OPI#I!PMBI FCTOG?R.G%B
| Metformin placebo | WL:}{)OIMM . L

Appears This Way
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DIAGN 0915!11\(’2{}&{9\? CRI'{ERIA %. total of .,xxteen (16) healthy adult sub;ects'
between the ages- of 18 aitd 55 years compieted this: smdy i

"EVALUATION CRITERIA: e T
PHARMACOKINETICS: Blocd samples were coﬁected and plasma sampies axchﬁ,e& L
for possible detenmnmea of sitagliptin and metfcnmu cenceutmtmns at premeal and at

2 kom after the postdose meal

P‘HARM&COB& ‘MICS On Day 2 (onl")"’

aliptin ami metﬁmnm compated :
wsth aduums&ahm cf sztaghpwz alone Secoudaw enépc t: : i s

zdnnmstmnen afsttaghptm “and metformin cempmd mﬂi a&mmzstmtwn of metformin
alone and placebo 4:-hour post-meal weighted average total GLP-1, active and total.
GIP, ratio: of active to total GLP.1' and GlP:-conceaimttm aﬁef ceacoxmtantr i

administration of sitagliptin and metformis compare
alons, metformm alone aad ptacebc, 4-310131 post

ceutrations {e. pre-meaf L
and at 7-haum pe@f-meal, respecmet}) aﬁa conconutant adnsinistration of sxtazl:ptmf v
and metformin compated with administration cf sﬁagﬁpfm alone, metformin- aloneand
placebo. : :

SAFETY: The safety of sﬁaghpun and metfo:mm Was- assessed by’chm al evaluatxon of
adverse events, medical history and physical examination, routine oty safety . -
tests (hematology, serum chenstry, and minalysis),” 12~1ead eiectrocardmgrams’ o
(ECGs) and vital sign: fieasurentents. Serum B-human’ chord e igmadotropm assays:
were performed for women of child-bearing poteunal and Were conﬁrmad aegatwe
prior to study drug adaunisization in each freatment peﬁ L . S

STATISTICAL PLANNING AND ANALYSIS:
PHARMACOKI\EI’ICS* Blood samples wére collech
for possible determination of plasma sﬁagl:p
premeal and at 2. heut:s.;aﬁez the  postdose meal on' Da

PHAR&L&CODY\A}ﬂCS. The 4-kc«ur postwme

asma. samples afchx»ed o

*

variance (ANO\} A) model aﬁptopi’iate fer a4
niodel included factors for subjéct, period, and
apphad to the \ﬁeig)ated average active: GLP-I da:a

ratio (GMR) {sxtagﬁptm + metfoamm%ttaghptm aione)'
intervals, and p»vaiues mexe provided. - Ba&Msfm
providad. :
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The above ANQVA model also was ssed o compare trea{meﬁ “relat
4-hour post-mieal. sweighted av verage active, GLP-1 concentratiot
administration of sitagliptin and metfozmm and-after admmfxanon
and placebo. Summaty <t 3 3
fatervals were pmvxded

The 4-hour pm—meal ':"'ghted avetage totai GLP—l active ami,
active to total GLP:1 and GIP concentrations after coﬁcomx
sitagliptin and metformin:and after admmtsmuon of smaghp
“and placebo were also evaluated ‘in the same’ fashion. as above. Summm
GMRs5 2nd the cwespoudmz $5% conﬂdence intervals were also pfovxded

For completeness, afl pairwise between—treatmem dtfferenc&c and compamons t‘of both‘
active and total GLP—E and GIP concentrations were promded . -

Additionalty, the same auaiyaes as de cnbed above were comiucted fo: hiood glucme Ty
concentrations ie., the 4-hour pos n_seal incremental glucose AUC (AUCM w)
Summu} statistics for the: fasting or pre-menl (e, at 2 ‘hours postdose) and for the

2-hour post-meal (1.&, at 4 haus postdose). glucose concentrations were pfovxded and -
compasisons were made between treatments as well.

Blood sanples were callected and piasma sampies archived for posmble detemzmanon
of plasma DPP-4 inhibitory activity-at preineal aud at 2-hours after the postdose wmeal
on Day 2 in each treatment pmod

SAFETY: Safety mformatmn was évaluated by tabulating adverse experzenées and by
chnical assessment of laboratory safety tests, 12-lead ECG pmmexm% and-vital signs
measurements. Adverse experiences were. evahtated as to their mtensxty seriousness,
and relationshin to smdy émg s : :

“RESULTS: i i i
PHARMACOKINETEC$~ Btacd samples for detemmmtsea of ptasma sxtagk 1
meiformin cmcenmuons wﬂi be anaiyzed Hta famfe date. o

PHARMACODY \AMICS' Summm} staustxcs geometnc me:m ratios. (GMR) and}the
corresponding 95% confidence intervals {CT) for the 4-hour pos.*tmeal i
average active, total and ratic of acfive to total GLP:1 and GIp concentrations and
4-four post-meal incremiental glwse AUC for each active treatments cempared with'
placebo on Day 2 are provided in the following tables. Blood samples for defemnaauon
of plasma DPPA :nhsbxtorv actwst* will be anah zed at: a fumre date.”

The GMR (sitagliptin + meéfcmm' i 'gixptm) ami 95 % CI for the 4-hout
weighted average active: GLP 212
significant increase in -the
concentrations. suppo_tts
demonstrated that the 4-
were significanfly increased ‘a
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“metformin compared with p!acebc (p<0 001) With. tespec{ k? tofal GLP-1, e 4 Bour

posr-mea! weighted average total ‘GLE: ~concentrations wer tatistically sxgmﬁcantly
tration of sitagliptin and

1€ d-(by approximately 120%Y after-conco
metformin contpared 3 with- admmutratmn of sitagls orie __’(p{(};ocl}. "I'he'-#'-hour
-post-meat svetghted a&'emge total GLP_ concentrations - after concomitant

alone “were similar- (paeln) and stansﬁcauy
ad:mmmtwn of placebo (pCGOO “Thy 1

). The d-hour. post-’
v 1o ,cmentrauous avere - also
statwc:cally ssgmﬁ’cmﬁy mcreased nﬁer adu:ummu ‘of sitagliptia alone (p<0.001);
but were similar after admm:stmttcn of metfonmn alone ccmpared wxdx piaceho
(9>0.200).

Sunimary Statistics for the $-Hour Posi-Meal Wexgh:ed Avémge Active, Total
and Ratio of Active t6 Total GLF-1 After Coticomitant Administration of
S:zaglxplm and Metformin and After Administration of: Sitaghiptin Aloite,

Mttx‘omxm Alone and Placebo in Healthy Adult Subjccts :

; e Geommc e
Treatmeat - N [:1§ M’”“. 3

Active GLP-1 (M) L

Sieglipta+ Vot | 16 | G

Sitagtiptin 16 | 1637

“Metformia 16 1431

1 Placebo . le ‘ 841 L S :
Total GLP-I (pAD) S SR N
Sitagtiptin + Metformin [ 16 | 2782 T 57 | j;xc 001
Sitagliptin A o1s- | 1243 070 5y:] «0.001
Metformin o6 324070 181 30) ] <0801
Plicebo - e 184 -1777 - .

: 'Rmio ofAc(we to Teta[ Gl
E Sxmghptm %iecformm

TOMR = Rafio ofihegeomem TS Earans
1 Cl=Confidence interval - 27
LSmeaqu&st—squaresmam

.wah placebo (pxo &"5) With x'e;pect.
total GIP concentrations dfiér concos
compared with admmstzaum of stfaglz

sxgmﬁcauth decreased aﬁex ccucomﬁmi adﬂnmstmnou of »s___ghptm ‘and v_metfozmm
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compared with piacebo v ’_03\9} “The Lhow past-meai ‘wetghted -average: fotal Gl
‘concentrations alsc were statistically. sxgmﬁcantlv decreased after adn}:mstiauon of sxéaghpn
‘alcme cempa;ed mzk place 005} and mmlar aﬁer admmxstratz £ metfofmm -alot

tal GIP cancentratm
~qf sxtaghptm alos

of Sztagﬁpnn and Metfomm and aﬁet Admxms"xrattau of S:taglzptm
Aloaq, Metfetmm A.ttme and' Placebe in Hea!thy Adu!t Suhjects

o . Geometm R ST
Treatntent _ N | ISMeans | GMR | 95%CF | p.value
Active GIP (pM) R R _
.Sstsgkptm Me:fomm 1 j-s? 18*; : - <0.001
“Sitagliptin o e 51807 <ﬁ 00t
Metformin Lo po1s ] 2901 0825
Placebo ol 15 | 2980
Tod GIPQM) . . . e
: Sitaglqmn+Metfaxmm s 4175 1 6 j(ﬁ 58 099); G039
Sitagliptin L 3749 | 068 |(0:52,089)1 0.005
“Metformin 4838 1087 | (067, 1.44) | 0317
Placebe TR .:_3531:1' AL U e o
Ratio of Active to Total ¢
.Sxtaghytm-!— Metf
Sitagliptin -
Metformin
'Placebe

Aphﬁﬁrn T!«»;S \J !Gy

(—\ y-a ﬁg! .
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The incremental (xa fe!atr».e % the..pre-mm! g!ucme cmxceniranou) area zmder the
glucose concentrati Myt {
were evaluated for ¢
 incremental’ gluco" AU
. means and the cori
.~ following table.:

adiniistintion af sxtagk
and metformin alo
- ificremental” glucose

mtetformin compared witt
Cwere similar (p>0.200). .7

admiristration of sitagliptin
- also shown that the gh : asting; i.e., 2 houts pastdose,)'
‘and 2 hcmrﬂ post-meai (e 4 hours :ptméese} wms genemny sitadlar ﬁemrecm all acfme-
treatments aud piacebc - :

Summary Staus“rxcz for the 4-Hour Past—MeaI Incxementa! Giucose 38%4 &
{mgohﬁd};} After Concomitasit. Administration of Sﬁagkpﬁn and Metformin
and After Admianistration of Sitagliptin Alone, Metformin Alone and
?Iacebo in Heat‘hy Aduit Sub_;ects

Geametnc

Treatment 5 GMRT 95 cCI" : p-xame o

Sitagliptin + Metfomun 041 (Q ’?0 0. 83) 0014

Sitagliptin 16 ek 047 1(0.24,0.94) 1 0.033

| Metformint B N g 2157 (}48 , (074 0.95) | 0.037

Placebo : e 35 4522 ’

T GMR = Ratio of e geomemc LS mean& Refexme s pia@ébo gmup

* Cl'=Confidence mterval, _

¥ Glucose AUC of O mg-im’dL ifrom ’d\ 8%8 m Treatmzm Penod 3 exclude& due to:
calculation of the: geome%nc‘mean

LS means = Least-sc;nat&_ :
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.& M:at of 14 suhjects t“egorted o wtai of 38 adveﬁe expeneztcea, 35 of wluch wre. rated
by the fivestigator to be. related o st\xdy drug: ‘The niost common drug related ‘advérse -
experiences were headaclie and gastrointestinal symptoms -All adverse experiences were
rated as niid in intexisity. The "wera 1o iaborat ry of serious adverse events reportéd in
this study. No subjects. w wed  an adverse expedience.. Two subjects -
(Allocation Numbers {WS] 923.' d:0015) were ‘discontinued from the study for = -
- comphance fsstes: as:soczated th the stud: stm ons after comyletmg Treaimem L

¢ ¥ ! “'fboth acm'e ami total GLP~1 toa’- e
similar- extent (apptcxtmateiy .809’) sx_t_' esting’ that: the effect of mietforniin_on active -
GLP-1 fevels is primarily due & an inérease in total GLP-1 concentrations. (3) The ratis
of active io total GLP-1 concenirations aftér aénnmstraucn of sitagliptin alone is
increased by appmmnateiy 100% indicating that sﬁagitptm stabilizes active GLP-1. (4)
The 4-hour post-meal weighted average active GIP concentrations after concomitant
administration of sitagliptin and ‘metformin compamd with' adnsnistration of sitagliptin
afone were simitar. (5) Sxtaghptm ‘but not metformin alone enhances active GIP

concentrations by. stab:&mon of active ver sus total GIP concentrations.
" AUTHORS: :

=

_
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Briefing In Content: -

Merck submttted this NDA for seekmg approval of fixed dose combmaﬁon dmg products of Sﬁaghptm and »

Metformin. Sitagliptin phosphate (MK-0431) is a potent and selective: dip: t(dyi pep&dase—4 (DPP#) G

inhibitor demeloped by Merck & Co Inc. for the treatment of type 2 dxabe_ niellitus; whxch i
1-095. Met bR el

have been developed for thc U.S. market: sxtagkpﬁn!nwtfom 50 )

To support this combo drug product, the sponsor s submxtted thiee new PK studes; two of whxch are BE swdx& o
and one of which is PD study. All three studies were condﬂctcd in healthy sub}cct S .

1} Study P38 (BE with test fornmﬁauons)

A 2-Part, Open-Label, Randomized, 3-Period Crossover Study to Evaluatc tIxc Pimmw:okmctxc Proﬁles of MK—
0431 and Metformin After Oral Administration of Single Doses of MK 043 1/Métformin Fixed-Dose :
Combination Tablet Probe Fornmulations or Coadministration of }\.ﬂ{-0431 Wxﬁt Meffoxmn as Individual

Tablets to Healthy Adult Subjects

2) Study P48 (BE with commercial formulations)

An Open-Label, Randomized, T\x'o-Pan Two-Period Crassovcr Smdy to :

Bioequivalence After Administtation of the Final Market Image (FAMD
and 50/1000 mg Fixed-Dose Combination{FDE) Tablet and Concor
MEK-0431 and 500- or 1000-mg Doses of Metformin as Indmdual 'ablets Fealt

3} Study P30 {PD study)

This is a randomized, placebo-controlied, double-blind, double-dummy, four-pes
the effects of concomutant administration of sitagliptin and metfornimial
mcretin hormone concentrations in healthy adult subjects: The objectives
conconstant administeation of sitagliptin and metformin.on post-nieal piam:
active and inactive and/os toial glucagon-fike peptide-1 {GLP-I] and gastric

the ratio of active to total GLP-1 and GIP concentrations) i m heatthy
of utaghpem and metformin on post-mieal incretin hotino
concomitant administration of sitagliptin and metformin and
and placebo in fiealthy adult subjects. In each 2-day trcauncut
sitagliptin alone (active sitagliptin and p!accbo 10 metformm) ‘
metformin}, concomitant administration of sﬂaghptm, and metf
placebo to sitagliptin and plactbo to metformin) aceording to
schedufe below). Each subject recéived all treatments and thére 1 wa at
the last dose of study drug in one treatment pegiod and the firgt dase of study

KMNDAZ2-D44NDAZ2- 044«}armn&t~5iiadzmhr&lemmﬂm.ddc

- The Sponsor cited many supportive studies in NDA21-995 mciudmg dmg

ction studies between
ﬁtaghpnn and metforniin. e

The sponsor has developed dissolution specxfxcaucn for this combo dmg prodtzct no less than ] d:ssolmd m_ :
20 min. i
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