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CLINICAL PHARMACOLOGY & BIOPHARMACEUTICS REVIEW

NDA 20-357 (SE5-019) SUBMISSION DATE: 02-15-2000
BRAND NAME: . Glucophage®
GENERIC NAME: Metformin
'REVIEWER: Xiaoxiong (Jim) Wei, M.D., Ph.D.
~ SPONSOR: - BMS, Princeton, NJ
TYPE OF SUBMISSION: " Study report for pediatric exclusivity

SYNOPSIS:
—- On February 15, 2000, Bristol-Myers Squibb submitted a supplement to NDA20-357 with a
pediatdc phamacokinetic study to fulfill the requirements for pediatric exclusivity. The sponsor conducted
a multicenter, open label, randomized, parallel steady state pharmacokinetic study of metformin in
pediatric patients with Type 2 diabetes mellitus. A total of 32 qualified subjects were evaluated for

‘metformin phammacokinetics after at least one week on 1000 mg metformin daily. The results showed that

the pharmacokinetic parameters AUC and Cmax for these pediatric patients were 4.49 ug.hr/mL and
0.73 pg/mL, respectively, which are almost half of the values found in adult patients from a previous
steady state pharmacokinetic study at 28 doses. The submission also indicated that & subjects were
excluded for data analysis because of misdose, too low plasma concentrations and only partial plasma
data availability, etc. Although the study fulfilled the requirement proposed in the Agency’s letter for
pediatric exclusivity, an additional pharmacokinetic study is needed to confirm such large difference in
pharmacokinetic profiles. -

RECOMMENDATION: 3
The Office of Clinical Phamacology and Biophammaceutics/Division of Pharmaceutical Evaluation
Il (OCPB/DPE-2) has reviewed NDA 20-357 supplement (SE5-019)- study report for pediatric exclusivity
submitted on February 15, 2000. The pharmacokinetic study of metformin in pediatric patients is pending
an additional, confirmatory single dose of pharmacokinetic study in both pediatric and adult patients. This
recommendation and reviewer’s comments should be sent to the sponsor as appropriate.

' TABLE OF CONTENTS - ’  PAGE
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PHARMACOKINETICS/Special Populations/Pediatrics

Is there any significant difference in pharmacokinetic parameters of metformin between
pediatric and adult patients?

The objective of this study was to establish the pﬁalmacokinetic profile of metformin in pediatric
subjects with Type 2 diabetes. The study was a multicenter, open label, randomized, parallel study of
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pediatric subjects with Type 2 diabetes mellitus. A total of 32 qualified subjects were evaluated for
metformin phanmacokinetics after at least one week on 1000 mg metformin daily (500 mg BID with
mormning and evening meals) in order to reach steady state prior to pharmacokinetic sampling. Serial
plasma samples were obtained over a period of 11 hours and were analyzed for metformin using a
method. Urine samples were obtained
over the 11 -hour dosing interval and analyzed for metformin by —-—~—Note: the assay and quality
control used in this study are fine to this reviewer).

The phammacokinetic data from 26 out of 32 enrolled subjects were included in summary statistics
of pharmacokinetic variables. Data from 6 subjects were excluded: 3 subjects were misdosed; 2 subjects

had extremely low plasma metformin concentrations; and 1 subject had only 4 hours plasma
concentration data.

The pharmacokinetic parameters were determined using a validated non-compartmental analysis
protocol. Metformin pharmacokinetic parameters are summarized in the following table:

. — Parameter ’ Arithmetic Mean (SD)
(N=26)
o Cmax (ug/mL) 0.73 (0.20) -

AUC(TAU) (ng.hr/mL) 4.49 (1.15)
[Tmax (hr) 2.0(1.0,4.0) —
T-HALF (hr) 3.7 (0.6) -
%UR 43.4 (12.4)
CLR (mL/min) $48.0 (182.6)

No gender-related difference in phamacokinetics was seen. The mean Cmax and AUC(TAU)

were 0.70 ng/mL and 4.38 ug.h/mL for females (n = 16)and 0. 77ug/mL and 4.66 pg.h/mL for males (n =
10). : A

The-sponsor compared this pediatric data with the pharmacokinetic profile of ﬁ1etformin foundin a
previous 28 doses steady state pharmacokinetic study in adult patients in the following table:

Subject Group AUC™ Cmax T1/2 (hrs)
' (ng.hr/mi) ({ng/ml) -

Pediatric Subjects (aged 12— 16 yrs) | 4.49 (21.15) | 0.73(z0.20) | 3.7(z0.60)
500 mg BID for 7 days —

Aduit Subjects - 830 (£2.20) | 1.22(10.34) | 4.1(0.69)
500 mg BID for 14 days 7

The exposure to metformin was approximately half of that found in adults in a separate study
under the same dosing regimen. No gender-related difference was seen. The renal clearance of
metformin was 648 ml/min in this pediatric population and is approximately 18% greater than the reported
value of renal clearance in-adults (550 mt/min) with type 2 diabetes. The sponsor stated that the higher
renal clearance and lower extent of absorption can partially explain the lower exposure to metformin in
pediatric subjects observed in this study.

Reviewer's Comment (To be sent to the firm):
This phammacokinetic study fulfilled the proposed requirement for pediatric exclusivity described
in the letter issued by the Agency dated 06-09-99, amended 02-09-00. The study resuits observed in
pediatric patients showed that the phanmacokinetic parameters were drastically different from those found
in adult patients. The patients were relatively new to treatment and took medications at home. This
reviewer suspects compliance in this study. Particularty, 6 out of 32 enrolled patients was excluded for
data analysis because of misdose, too low plasma concentrations and only partial plasma data B
availability, etc. Therefore, itis suggested that an additional, confirnatory single dose pharmacokinetic
study of metformin be conducted in pediatric and adult patients
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LABELING COMMENT:
Consequently

va

-~ Therefore, the proposed —_, should be deleted. No revision on
pharmacokinetics should be made under Pediatric subsection.

Xiaoxiong (Jim) Wei, M.D., Ph.D.

Division of Phammaceutical Evaluation Il
Office of Clinical Pharmacology and Biopharmaceutics

RD initialed by Hae-Young Ahn, Ph.D., Team Leader

s/
- [S /% 2
FT initialed by Hae-Young Ahn, Ph.D., Team Leader '

CC: NDA 20-357 (orig.,1 copy), HFD-510 (Weber), HFD-850 (Lesko), HFD-870 (Wei, Ahn, Huang),
CDR.

Code: AE -

Attached: (1) study synopsis, (2) assay Quality control, (3) individual PK data summary, (4) proposed
labeling.

- APPEARS THIS WAY
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Final Stady Report: CV138-038-PK 28 January 2000

BRISTOL-MYERS SQUIBB PHARMACEUTICAL RESEARCH INSTITUTE ___ .

FINAL REPORT SYNOPSIS

TITLE OF STUDY: A Study of the Pharmacokinetic Profile of Metformin Hydrochloride in Pediatric
Subjects; a Substudy of a Multicenter, Randomized, Open Label, Parallel Study of the Pharmacokinerics,
Safety, and Efficacy of Metformin Hydrochioride Ptus Insulin Compared to Insulin Moaotherapy for the
Trestment of Pediatric Subjects with Type 2 Diabetes Mellitus

INVESTIGATOR: Mutlticenter (10 centers; see Appendix 4.0)
STUDY CENTER: Multicenter (10 centers;see Appendix 4.0)
PUBLICATIONS: None
STUDY PERIOD: 04 November 1998

09 December 1999
CLINICAL PHASE: m
OBJECTIVES:

The objective of this study was to o establish the pharmacokinetic profile of metformm in pediatric subjects
with Type 2 diabetes after receiving metformin (500 mg BID) plus insulin for at least one week

METHODOLOGY:

The pharmacokinetic profile of merformin was studied in subjects enrolled in a multicentey, open label,
randomized, paraliel study of pedistric subjects with Type 2 diabetes mellitus. Twenty-nine (29) qualified
subjects who were randomized to receive metformin plus insulin therapy were evaluated for metformin
pbarmacokinetics after o least one week on 1000 mg metformin daily (500 mg BID with momning and
evening mesls) in order to reach steady state prior to pharmacokinetic sampling. An additional three
subjects qualified for inclusion in the PK substudy and were automatically assigned to the metformin plus
insulin therspy.

Saillplunsmlamobu'mdw&'ipaiodofn I;ounudmnnymdfamafomhminga
e e ™ Urine samples were oblained over
the 11-bour dosmng nterval and malyzed for metformin dy =

NUMBIR OF SUBJECTS: '
A total of 32 subjects were errolied and completed the study.

MAIN CRITERIA FOR INCLUSION:

Males and fernales (non-mwsing, non-pregnant, and if sexually active, practicing an effective nethod of
bisth control) 28 - 16 years of age st screening with 8 previously or newly established diagnosis of Type 2
diabesos mellitus were eligible for the study if they met the following inclusion criteria: either FPG levels
2180 mg/dl mnd HbA,c 27.0%, or crrent trestment with insulin &t screening, and stimulated C-peptide
21.5 ng/mL (90 min sfter standerdized Sastacal® chellenge), serum creatinine 51.0 mg/dL or a normal
crestinine clearance rate, BMI 225 kg/m’, absence of onset of diabetic ketoscidosis <8 weeks prior w0
screening, off atl oral hypoglycemic therapy except troglitszone 228 days prior to andomization (off
trogiiuzone >6 momtks prior o rendomization), md subject sod subject’s parent or fegal guardian had
signed » patient informed consent.

002

APPEARS THIS WAY |
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. Fina! Shudy Report: CV138-038-PK 28 Janwary 2000
TEST PRODUCT, DOSE AND MODE OF ADMINISTRATION, BATCH NUMBERS:
Dose and Appearsace “Product Number Route Batch Number
Ghucophage® 500 mg Tablets, round NDC 0087606005 | Oral “S08BKV

REFERENCE THERAPY, DOSE AND MODE OF ADMINISTRATION, BATCH NUMBERS:
These was no reference therapy for this study.

DURATION OF TREATMENT:

Metformin (500 mg BID) plus insulin treamment was scheduled to last for at least one week prior to
ph Kinetic .

CRITERIA FOR EVALUATION:

Serial plasms and urine samples for pbarmacokinetic analysis were collected at various time points over an
1 1-hour period after the morning dose on the day of PK sampling. Maximum observed concentration sfiey
the dose (Cmax), time required to reach Cmax (Tmax), area under the concentration versus time curve over
2 dosing interval (AUC[TAU]), terminal elimination half-life (T-HALF), renal clearsnce (CLR) and
percent of dose excreted unchianged in the urine over a dosing interval (%UR) of metformin were analyzed.
Safety for this substudy was nmcdby monitoring adverse events from nndommmn through the end of

- the PK visit
STATISTICAL METHODS:
Sampls Size:
The proposed sxmpie size of 24 mbjec!s wis to provide at least 95% confidence that the estimated AUC
and Conax woulkd be within 11% and 13%, rupecunly.ofthcrmpopnlmonnlm These calculations
. were based on the assumptioas that the standard devistion for log(AUC) is 0.247 and for log(Cmax) is
— 0.294 based on a previous adult pharmacokinetic study. Data from 26 subjects were included in the PK
summary statistics.
Statistical Methods: '

Subject demographics and diabetes-related laboratory data were summarized. Summary stristics, as well
as geometric means and the 95% confidence intervals of AUC(TAU) and Cmax are provided.

Analysis: :

All evahmble pharmacokinetic data from 26 subjects were included in summary staistics of
pharmacokinetic varisbics. Data from 6 subjects were considered not evaluable: 3 subjects were
misdosed; 2 subjects had exwremely low plasma metformin concentration; and 1 subject bad only 4 bours
plesma concentration data. ARl available data from all subjects who had taken at Jeast one dose of study
medicstion were included in the analysis of safery.

PHARMACOKINETIC RESULTS:
mpi-wkmmnuhsmdnumnwdmgavdmdmcwm:um
Mdamnp&nmkhanm:emdnhfoﬂmhblr

APPEARS THIS WAY
ON ORIGINAL
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. ‘ Final Study Report: CV138-038-PK 28 Japuary 2000
Parameter Arithmetic Mean (SD) (N=26)
Cmax (ng/mL)’ 728.7 (199.7)
AUC(TAUY (ng hr/mL) 4487.7 (1150.3)
Tmax (W) 2.0(1.0,40)
T-HALF (hr) 3.7(0.6)
%UR $34(12.9)
- CLR (mL/mm) 643.0 (182.6)
_ "The corresponding values m adults were 1222 ng/mL and 8303 hg.hr/mL m a separate study.
* Median (Range)

No gender-related difference in pbarmacokinetics was seen. The mean Cmax and AUC(TAU) were 7006 )
ng/mL and 4380.4 ng-b/ml. for females and 773.8 ng/ml. and 46593 ng-mL for males. e T

SAFETY AND TOLERABILITY RESULTS:

A total of 20 adverse events were reported by 12 (37.5%) of the 32 enrolled subjects. The most common
adverse cvent reporied in this pediatric PK substudy was diarrbea, which occurred in 12.5% of the subjects.
With one exception, all noo~serious adverse events were mild or moderate; only one event was reported as
severe, a case of diathea. Only ome subject experienced a serious adverse event, a hospitalization for
cethulitis, but the event was considered unlikely to be related to metformin. In summary, metformin phus
insulin teatment was well tolerated by the pediatric subjects in this PK substudy. The type of adverse
events reported by the pediatric subjects that were considered drug related were not different from those

.- reported by adults taking metformin. \
CONCLUSIONS: -

. Metformin st 500 mg BID was well tolerated by the pediatric subjeces in this PK substudy. The drug was
rapidly absorbed and rapidly eliminated in this population. The exposire o metformin was approximately
balf of that found in adults in a separste study under the same dosing regimen. No gender-related
difference was seen. - :

DATE OF REPORT: 28 January 2000.

APPEARS THIS WAY
ON ORIGINAL -
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2. ASSAY VALIDATION AND QUALITY CONTROL DATA

Fimal Study Report: CV133-038-PK

28 January 2000

o 11

111

PHARMACOKINETIC/PHARMACODYNAMIC RESULTS

Assay Performance

A tota] of 7 analytical runs wcrérequircd for apalysis of metformin in plasma.
Summiries of standard curve parameters and mean QC data for metformin in plasma are
- ‘presented in Tables 11.1A and 11.I1B, respectively.

Table 11.1A

The comresponding data for

metformin in urine are provided in Tables 11.1C and 11.1D, respectively.

Standard Curve Summary for Plasma Samples

" Run
Date
26-Feb-1999

Curve
Number

05-Apr1999

28-May-1999
add’ Lo

[T95-Aug-1999

[T1-0c-1999

O W] & v N] —

17-Dec-1999

e

Slopellnlcmep(

R-Squared

LLQ
(ng/mL)

ULQ
{ng/mL)

,_l

Mesn

0.001076 [— 0.002650

0.5938

S.D.

0.000054 0.001778

0.0018

%V

5.0 611

0.2

1

Sowrce: Appendix 11.1

P

Table 11.1B Quality Control Summary for Plasms Samples
Nomanal Cooc. Tow | ™l S 7Y Tigh
_ (50.000 ng/mL) | (500.000 ng/mL) | (2000.000 ng/mL) | (10000.000 ng/mL)

Mean Observed Conc. L% }7] 500,907 7014.984 10524.778
- RDev 53 02 0T 31

Batwesn Roo Precision (% V) 78 00 00 X

| Withia Kun Frecision (9. V) 17.1 '%] [ X3 13

[ Total Variation ("o V) 1% 2 45 53 49

D 14 14 4 )

Sowrce: Appendix 11.1

37
037

NDA20-357-SES5-019-Metformin-PEDEX-021500 doc




| Final Smdy Report. CV138-038-PK — 28 January 2000

Table 11.1C  Standard Curve Summary for Urine Samples

Rua Curve Stope Intercopt | R-Squared | LLQ | --UEQ
Date Number ) ' : , (ng/mL) - | (ng/mi)
08-Mar-1999 7
o 09-Mar-1999 3
25-Mar-1999 5 )
09-Tul- 1999 70
07-Oc1-1999 1
20-Dec-1999 13 /J
-~ Mesn 0.093330 | -0.001799 | 0.9987 )
$D. 0.018489 | 0.006782 0.0012
[7al 198 37710 0.1 -
- o [3 [ 6
CVi38038&PK

Sowvce: Appendix 11.1 —

I-ble 11.1D Quality Control Summary for Urine Samplé

— —Nominal Conc. Low Mxd Mid High
) - (2.000 pg/mL.) | (10.000 pg/mL) | (20.000 pg/mL) [ (100.000 pg/mL)
‘ Mean Obscrved Conc. 1937 ~ 9673 19.452 99239
WDev 32 33 27 o3
"Between Run Precision (%oCV) 63 34 00 04
e ——
Within Run Precision (%C V) 9.0 0.9 a1 5.0
Total Variation (%L V) 7.0 115 33 1.9
n is 18 18 i3
Nurober of Runs 6 6 6 6
CVI38038-PK
Sowrce: Appendix 11.}

“The plasma standard curves had R-squared values of >0.9946. The overall between- and
within-run variability of the analytical QCs in plasma was less than 17.1%. The

relatively high %CV for within run precision was due o one QC sample in nn 14 which

deviated from the nominal concentration by more than 73%. The mean observed
concentrations of the analytical QC samples in plasma deviated less than 8.4% from the
nominsl values. The urine standard curves had R-squared values of 20.9967. The
overall berween- and- within-run variability of the analytical QCs in urine was less than
11% RSD. “ The mean observed concentrations of the analytical QC samples in plasma

. deviated less ﬂ!an 3.4% from the nominal values. Data from individual analytical runs
38
038
APPEARS THISWAY
ON ORIGINAL
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3. INDIVIDUAL PK DATA

Final Study Repont: CV138-038-PK

28 January 2000
Table 83A " Baseline Demographic Characteristics, All Enrolled Subjects
Characteristics - All Enrolled Subjects
. =32) h—
Gender n(%) :
Male 10(31.3)
Female 22(68.8)
Age (years)
Mean (SD) 14.0(1.7)
Median 145
Range 10, 16
- Race N (%)
White 5(15.6)
Black . 22 (68.8)
Asian/Pacific Islander 1(3.1)
Hispanic/Latino 4(12.5)
Weight (kg)
"Mean (SD) 98.4 (23.6)
Range 58.7, 1814
Height (cm)
Mean (SD) 166.5 (9.7)
Range 141.9, 183.6
Body Mass Index (kg/m®)
Mean (SD) . 35.5(8.1)
Range 26.0, 67.5 ;

CV138-038-PK
Sowrce: Appendix 8.3A

Reference: Supplemental Tabie S.8.3A

Individual subject Type 2 diabetes metabolic parameters are listed in Appendix 8.3B and

summarized in Table 8.3B.
Table 8.3B Baseline Diabetes Characteristics, All Enrolled Subjects
Characteristics All Enrolied Subjects
__ ' (N=32)
HbA ¢ (%).
_ Mean (SD) - 9.1 (3.2)
Median _ 8.3
Range - it
FPG (mg/dL)
_ Mean (SD) 183.3 (106.7)
| Median 146.0
__:Range U
Stimulated C-peptide (ng/mL)
Mean (SD) 59(2.9)
Median 6.1
Range _
CV138-038-PK

Source: Appendix 83B

Reference: Supplemental Table S.3.3B
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Finsl Study Repon: CV138-038-PK 28 January 2000

Table 112B  Summary of Individual and Mean Pharmacokinetic Parameters

of Metformin
- onx ™ AUC (TAU) T-HALF ax Y
SUBS  Age G} () NG_H/ML) (KY  (ML/mIN)

o078 12
020 13
o180 is
027 16 .
ole 1s
034 12

ool 12

oo0s 16 A~
ooes 1s T 2F
006 pLY

010 13

STODY CEMTER = 07

001 16

004 13

STUDY CENTIR « 12
00S 18 $

STUDY CRNTER « 16

001 13
004 16
007 12
002 s
00s s
o108 10
STUDY CENTER « 13
oozs 12
‘0038 12
004 p¥ S

[ 2] 16
011 16
— ocs 13
012 13 —_J
018 3
NEAN 728.73 3.00° 4487.67 3.n €47.9% 43.38
o . 19%.70 (3.00,4.00) 13180.2¢ o &3 182.%0 12.41
» 6 26 26 2% 26 16

Soasrce:

* MEDING (MINTIEUM, NAXINOM) R

8 subjects sxciuded from calculaticon of means (see fection 8.2).

+ Sudject recCeived mstformin 1000 mg om day of PK sampling: VYUR wvas calculated based on
S00 mg doee. —=

: _ APPEARS THIS WAY ) R
ON ORIGINAL
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Final Study Repont- CV138-038-PK

POSSIBLE COPY

28 January 2000 -

Table 11.2C Summary of Mean Pharmacokinetic Parameters of Metformin
Parameter Arithmetic Mean (SD) ——— -
(N=26)
Tmax (ng/mL) TR
AUC(TAUY' {ng h/mL) 3487.7(1130.5)
‘max (hr) 2.00(1.0,4.0)
o T-HALF (hr) - 3.7(0.6)
R 43.4 (12.4)
CLR (mL/mm) 648.0 (1%2.6)
CVi38-038-PK

Sowrce: Appendix 6.32, Table S.1 :
* Arca under the plasma concentration-time curve over one dosing interval.
* Median (Range)

No gender-related diﬁ’aenq;in pharmacokinetics was seen. The mean Cmax and
AUC(TAU) were 700.6 ng/mL and 4380.4 ng-h/mL for females and 773.8 ng/mL and
4659.3 ng-h/mL. for males, respectively (dat provided in Appendi; 6.3.2, Table S.3).

Mean (SD) Plasma Metformin Concentrations over the

Figure 11.2A

' Dosing Interval

% IMJ

! . / ~g

& 100_4 - |

§ VT e s wenn o
Time Post Dose (hr)

’ 041

APPEARS THIS WAY

ON ORIGINAL
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CLINICAL PHARMACOLOGY & BIOPHARMACEUTICS REVIEW

NDA 20-357 SUBMISSION DATE: 11-16-99
BRAND NAME: Glucophage®
GENERIC NAME: metformin
REVIEWER: Xiaoxiong Wei, Ph.D.
SPONSOR: BMS, Princeton, New Jersey
TYPE OF SUBMISSION: Proposed Changes in Written Request for Pediatric
Studies
SYNOPSIS:

On November 16, BMS submitted to the Agency the Proposed Changes in Written Request for Pediatric Studies.
In the submission, the sponsor indicated that there is some discrepancy in study design and entry criteria in
pharmacokinetic investigations in pediatric patients for Written Request. The pharmacokinetic study the sponsor
proposed is multiple dose, steady state pharmacokinetic study, which is acceptable. In inclusion criteria, the
Written Request indicated that the pediatric patients under —_——— insulin therapy prior to the administration of
metformin. However, the sponsor proposes the 14 day insulin therapy prior to the administration of metformin.
After discussion with medical reviewer, Dr. Misbin, we accept 14 day insulin therapy before metformin
administration. Therefore, the Written Request in sections related to pharmacokinetic studies in pediatric patients
should modify as follows accordingly:

1) Study Design:
Study 2. Simply delete —____————

Open-label, pharmacokinetic studies in children and adolescents with type 2 diabetes mellitus who are
receiving insulin (NPH).

2) Entry Criteria:
Study 2. Male and females > 8 years and < 16 of age with a history of Type 2 diabetes mellitus and treatment
with insulin for at least 14 days. FPG > 180 ng/mL and HbA1c > 7% at screening. (Exclusion criteria are the
following: patients with markers of Type 1 diabetes, serum creatinine >1.0 mg/dL, or abnormal creatinine
clearance.)

3) Drug Information:
Study 2. Dosage form: tablets, Route of administration: oral, Regimen: insulin titrated. Formulation:
marketed tablet (metformin).

CEC 22 %699

/S/

Xiaoxiong (Jim) Wei, Ph.D.
Division of Pharmaceutical Evaluation Il
Office of Clinical Pharmacology and Biopharmaceutics

' #yA Q3-pEc17
RD/FT initialed by Hae-Young Ahn, Ph.D., Team Leader_ / C / for #7 2
v

CC: NDA 20-357 (orig.,1 copy), HFD-510(Weber, Misbin), HFD-850 (Lesko), HFD-870(Wei, Ahn, Huang), CODR
(Barbara Murphy). ' '
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SYNOPSIS:

On November 16, BMS submitted to the Agency the Proposed Changes in Written Request for Pediatric
Studies. In the submission, the sponsor indicated that there is some discrepancy in study design and entry
criteria in pharmacokinetic investigations in pediatric patients for Written Request. The pharmacokinetic study
the sponsor proposed is muitiple dose, steady state pharmacokinetic study, which is acceptable. In inclusion
criteria, the Written Request indicated that the pediatric patients under . insulin therapy prior to the
administration of metformin. However, the sponsor proposes the 14 day insulin therapy prior to the
administration of metformin. After discussion with medical reviewer, Dr. Misbin, we accept 14 day insulin
therapy before metformin administration. Therefore, the Written Request in sections related to
pharmacokinetic studies in pediatric patients should modify as follows accordingly:

1) Type of Studies:
Study 2. Simply delete —————

A pharmacokinetic studies of metformin in children and adolescents with type 2 diabetes mellitus.

2) Entry Criteria:
Study 2. Male and females > 8 years and < 16 of age with a history of Type 2 diabetes mellitus and
treatment with insulin for at least 14 days. FPG » 180 ng/dl and HbA1c > 7% or current treatment with
insulin at screening. (Exclusion criteria are the following: patients with markers of Type 1 diabetes, serum
creatinine >1.0 mg/dL, and abnormal creatinine clearance.)

3) Drug information:

Study 2. Dosage form: tablets, Route of administration: oral, Regimen: insulin titrated. Formulation:
marketed tablet (metformin).

/S/

Xiaoxiong (Jim) Wei, Ph.D.
Division of Pharmaceutical Evaluation il
Office of Clinical Pharmacology and Biopharmaceutics
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/S/ =/
RD/FT initialed by Hae-Young Ahn, Ph.D., Team Leader_ ,
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CC: NDA 20-357 (orig.,1 copy), HFD-510(Weber, Misbin), HFD-850 (Lesko), HFD-870(Wei, Ahn, Huang), CDR
(Barbara Murphy).

NDA 20-357 Glucophage®-metformin (SNC)-PE-BMS-11-16-99 .doc



