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NDA 20-482/S-007 and S-008

Bayer Pharmaceutical Division
Attention: Richard J. Fanelli, Ph.D. ,
Associate Director, Regulatory Affairs -
400 Morgan Lane

West Haven, CT 06516-4175

Dear Dr. Fanelli:

Please refer to your supplemental new drug applications dated September 29, 1997 (S-007),
received September 30, 1997, and November 24, 1997 (S-008), received

November 25, 1997, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic
Act for Precose® (acarbose) Tablets.

We acknowledge receipt of your submissions dated October 20, 1997, for S-007, and
February 13 and July 7, 1998, for both S-007 and S-008. The user fee goal dates are
September 30, 1998 (for S-007), and November 25, 1998 (for S-008).

These supplemental new drug applications provide for the new combination use of Precose for
patients with type 2 diabetes treated with diet plus insulin (S-007) and for the new combination
use of Precose for patients with type 2 diabetes treated with diet plus metformin (S-008).

We have completed the review of these supplemental applications, as amended, and have
concluded that adequate information has been presented to demonstrate that the drug product is
safe and effective for use as recommended in the submitted labeling text. Accordingly, the
supplemental applications are approved effective on the date of this letter.

The final printed labeling (FPL) must be identical to the submitted labeling (text for the package
insert dated July 7, 1998). Marketing the product with FPL that is not identical to the approved
labeling text may render the product misbranded and an unapproved new drug.

Please submit 20 copies of the FPL as soon as it is available, in no case more than 30 days after it
is printed. Please individually mount ten of the copies on heavy-weight paper or similar material.
For administrative purposes, this submission should be designated "FPL for approved
supplements NDA 20-482/S-007 and S-008.” Approval of this submission by FDA is not
required before the labeling is used.

- SEP 29 1998



In addition, please submit three copies of the introductory promotional materials that you propose
to use for this product. All proposed materials should be submitted in draft or mock-up form, not
final print. Please submit one copy to this Division and two copies of both the promotional

materials and the package insert directly to:

Division of Drug Marketing, Advertising, and Communications, HFD-40

Food and Drug Administration

5600 Fishers Lane

Rockville, Maryland 20857

APPEARS IS WAY
ON GiainiL

If a letter communicating important information about this drug product (i.e., a “Dear Health
Care Practitioner” letter) is issued to physicians and others responsible for patient care, we
request that you submit a copy of the letter to this NDA and a copy to the following address:

MEDWATCH, HF-2

FDA
5600 Fishers Lane

Rockville, MD 20857

APPEARS TIV'S U0
GN ORIGI) L

We remind you that you must comply with the requirements for an approved NDA set forth

under 21 CFR 314.80 and 314.81.

If you have any questions, please contact Ms. Jena Weber, Project Manager, at (301) 827-6422.

APDTARS TS UAY
O :mi "L

Sincerely,

oy
15/ 4 [8]9¢
Solomgn Sobel, M.D.
Director
Division of Metabolic and Endocrine Drug Products
Office of Drug Evaluation II
Center for Drug Evaluation and Research
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cc:

Archival NDA 20-482

HFD-510/Div. Files

HFD-510/Jweber/EGalliers

HFD-510/MFossler/HY Ahn/X Ysern/SMoore/RSteigerwalt/GAras/T Sahlroot/ENevms/
RMisbin/GTroendle

HF-2/MedWatch (with labeling) .

HFD-002/0RM (with labeling) prmT

HFD-102/ADRA (with labeling) 1

HFD-40/DDMAC (with labeling)

HFD-613/0GD (with labeling)

HFD-21/ACS (with labeling) - for drug discussed at advisory committee meeting.

HFD-95/DDMS (with labeling) .

HFD-820/DNDC Division Director

DISTRICT OFFICE

Drafted by: IMW/August 28, 1998
Initialed by:MFossler 8/25/HY Ahn 8/28/XYsern & Smoore 8/31/RSteigerwalt 8/31/GAras
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A
final-JWeber/9/24/98 || S / |
filename: N20482.SAF 7

APPROVAL (AP)



CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER: 20482/S007/S008

MEDICAL REVIEW(S)



Diabetes8? SEP 278 1998

NDA 20482/5007, S008
Bayer - . . -
Acarbose for Combined Use with Insulin or Metformin
Received by Team Leader 9/25/98
Review Written 9/28/98
APPTARS THIS WAY

TEAM LEADER’S REVIEW 0N D:’zgf:“‘d_
Acarbose was approved in 1995 for monotherapy of type 2
diabetes, and for combined use of acarbose with
sulfonylureas. These supplements contain data to support
the use of acarbose 1in combination with insulin or
metformin. The data show that when patients who were
inadequately treated with near maximal doses of metformin
had acarbose added to the regimen (study 95-020, 74 pbo and
73 acarbose pts, 25 mg for 4 weeks, 50 mg for another 8
weeks and optional increasé to 100 mg for the remaining 12
weeks), HbAlcC decreased 0.65% at 24 weeks, compared to
randomly assigned placebo patients. As with monotherapy,
adverse events in the acarbose patients were mostly
gastrointestinal and did not result in irreversible or
1ife-threatening injury.

A similar study (study 96-004) was conducted in patients
inadequately treated with insulin. The insulin dose was
held constant, and acarbose or placebo was administered.
At 24 weeks the HbAlc was jower in the acarbose group by
0.63%. Safety remained acceptable, and safety update
showed no change 1in the profile of events.

See Staticians review for supportive studies D87-009, 0626.

Recommendation: Supplements 007 and 008 Approvable

/S/
Gloria Troerdle’
APFEARS TH!IS WAY
ON ORIGINAL



NDA 20-482 ACARBOSE -

Sponsor: BAYER

L . : o - APPEARS THIS WAY
S-007 Use of Precose in patients with type 2 diabetes treated with diet plus insulin GN GRIGIA AL
- submitted September 29, 1997 il

S-008 Use of Precose in patients with type 2 diabetes treated with diet plus metformin
- submitted November 24, 1997

Revised Package Insert submitted February 1998

APPEARS TH!S WAY
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Background:

Acarbose(Precose) was approved in late 1995 for treatment of type 2 diabetes mellitus both as
monotherapy and in combination with sulfonylureas. The Sponsor had submitted amendments requesting
approval for use in combination with metformin and in combination with insulin. Howeyver, approval of _
these indication was not granted. i

By way of background, it is helpful to refer to study 0626 of the original application, because thls ;tudy is
the only one in which efficacy data for all four indications are presented together. This was a 12 month
study conducted in Canada. As shown in figure 1, acarbose had a consistent effect on reduction of
hemoglobin A 1c both as monotherapy and in combination with oral agents which persisted for 12 months.
Starting mean HbA 1c was about 6.7% for patients on diet alone, 7.8% for patients on insulin, 8.0% for
patients on metformin and 7.7% for patients on insulin. The fall in HbA 1c of 0.8% in patients on
metformin was similar to the fall of 0.9% for patients on diet alone or sulfonylureas and was statistically
significant (p=0.01). The metformin arm consisted of only 42 patients who completed the trial . This was
felt t&"’an inadequate data base particularly since both acarbose and metformin cause gastrointestinal
adverse events which could possibly be potentiated when the drugs are used in combination. It was also
noted that there had been a recent report that acarbose decreased absorption of metformin in normal
subjects. Furthermore, patients were not on the maximal dose of metformin. Therefore the addition of
acarbose could not be said to have caused a reduction in HbA 1¢ that could not also have been achieved by
maximizing current therapy. For these reasons, approval of metformin-treated patients was denied. The
reduction in HBA 1¢ of 0.4% for insulin-treated patients was not statistically significant. Although this
reduction in HbA I¢ was accompanied by a small reduction in insulin dose, the Division was not willing to
accept these results as a positive study. Therefore approval of acarbose for msulm-n‘t;eated _patlents was also
ast denied. 27 o

LS SRR
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Following initial approval of acarbose as monotherapy or as an adjunct to sulfonylureas, the Sponsor was
told they would need to provide additional studies to obtain the metformin and insulin indications. Each
of these new studies is discussed in detail below. A brief review of previous studies is also provided. The

additional studies provide no unexpected information about safety.
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ACARBOSE WITH METFORMIN

Study D95-020

{
This study" conducted in the United States to examine the effect of the use of acarbose in patients with
type 2 diabetes who were inadequately controlled on near maximal doses of metformin (2000 or 2550 mg)
two months or longer. Each arm consisted of 84 patients. Their mean age was 56 years and duration of
diabetes for 7.5 years. Mean BMI was 32.3 kg/m2. 55% were male, 83% Caucasian, 7% African American
and 7% Latino. Baseline parameters for the placebo patients were HbA 1¢ of 8.17% and fasting plasma
glucose (FPG ) of 195 mg/dl. Among the acarbose patients starting HbA Ic was 8.46% and FPG was 204
mg/dl. These differences were not statistically different. The initial starting dose of acarbose was 25 mg tid
which was increased to 50 mg tid at week four. The dose was raised to 100 mg tid for patients whose one
hour postprandial glucose exceeded 160 mg/d] but could be dropped back to 50 mg tid if the higher dose
was not tolerated. By the end of 24 weeks, 85% of patients in the placebo arm were on 100 mg tid,
compared to 78% of patients with the acarbose arm.

Efficacy:

74 patients in each arm completed the study. Among placebo patients with mean change in HbA lc was
0.08%. Among acarbose patients the mean change was -0.57% , giving a mean placebo-subtracted
treatment effect of -0.65( SEM = 0.15). Intent- to-treat analysis gave a treatment effect 0 -0.71% at 24
weeks. A time course of the effect on HbAIc, shown in figure 2, demonstrates that the effect of acarbose
is durable in that the difference between acarbose and placebo is, if anything, increasing at the end of the
24 week study. Furthermore, HbAlc remained nearly constant in patiens on placebo so that virtually all of
the efficacy in patients on acarbose was reflected by a fall in baseline. As shown in table 1, acarbose
improved all of the secondary measures of glycemic control. As expected, the improvement in postprandial
glucose was greater than fasting glucose or 24 hour urinary glucose, but even these last two measures were
also improved with acarbose with a p value of about 0.02. Plasma insulin levels were also lowered by
acarbose, particularly at 60 minutes and 120 minutes after eating. There was a minimal.,if any, change on
serum lipids. 120 minute postprandial triglyceride rose 1.00 mg/d]l in placebo patients ( starting value
223.6) but rose 0.90 mg/di(starting value 230.4) in acarbose patients. Although significant with a p value
of 0.014, this change is probably of no clinical importance. Fasting triglyceride, HDL and LDL cholesterol
were unchanged at about 180mg/dl, 117 mg/dl, and 44 mg/dl respectively .

K

Safety:

10 patients discontinued because of an adverse event in the acarbose arm compared to 3 patients in the
placebo arm. Gastrointestinal complaints were the cause of discontinuation in 7 patients on acarbose and 2
on placebo. The other causes were unrelated to treatment. 1 patient in each arm dropped out because of

lack of efficacy. There were no deaths. P A

Gastrointestinal complaints were reported more frequently ( p<0.0005) in acarbose patients (SG%Tthiafn”ih'
placebo patients ( 29%). Flatulence was reported more frequently (p<0.0005) in acarbose patients ( 31%)
than in placebo patients ( 5%). There were trends for more diarrhea ( 17% vs 11%) and abdominal pain (
8% vs 6%) in acarbose patients than in placebo patients but the differences were not statistically
significant. The rates of gastrointestinal events reported in this study are, if anything, lower than what has
been reported in other acarbose studies. This seems to suggest the possibility that patients already on
metformin are accustomed to gastrointestinal symptoms so that the addition of acarbose does not matter.
Alternatively, tolerabilify to metformin preselects patients who will also be tolerant to acarbose. In any
event, the Division’s concern that the addition of acarbose to metformin might lead to an unacceptably
high rate of gastrointestinal complaints has not been bomne out.
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Pharmacokinetics;

Metformin blood levels were measured before and 2 hours after dosing with 1000 mg of metformin.
There was a mean 12% decrease in both basal and post-dose metfomin blood levels in patients on acarbose
compared to placebo at 24 weeks as shown below. Smaller differences were seen earlier. The 90%
confidence interval for the ratio of the basal level is 0.73-1.07 and for the ratio of the 2 hour levels is 0.75 -

1.01 .
Metformin blood levels at 24 weeks, ng/ml
before dose 2 hr post 1000 mg dose
placebo 514 1467
acarbose ' 455 1283
k Wﬁ 'q H
HbA1c Change from Baseline
Population: Patients Valid for Efficacy
~ 0.2
X 01
f 2o
g v
£ -0.2
c —0.3
g -04
E -05
o —0.6
o 0.7 -
4 8 12 16 20 24
Week

P=Placebo A=Acarbose

The results were similar in the intent-to-treat population: The placebo-subtracted difference

:atdouble-blind endpoint was -0.71% (SE=0.13%). ) pomamn T sy

R T A A

For the secondary efficacy variables, the adjusted mean changes at the double-blind
endpoint are summarized below for the population of patients valid for efficacy, for all

variables except triglycerides and normalized urinary albumin excretion. For these, the

summary statistics presented are geometric adjusted means of the ratio of the endpoint

value to the baseline value.



Population: Patients valid for Efficacy

Change from Baseline in Secondary Efficacy. Variables

v oo Adjusted Mean Changes
REVRTREHES Placebo Acarbose
Fasting plasma glucose (mg/dL) 183 A -12.70
60-min. plasma glucose (mg/dL) 333 A -30.99
§0-min. plasma glucose (mgl/dL) 590 A  -33.30
420-min. plasma glucose (mg/dL) 552 A -36.50
Plasma glucose total AUC (mg*min/dL) 4820 A -32899
Fasting serum insulin (ulU/mL) 2.03 A -1.93
60-min. serum insulin (ulU/mL) 0.84 -5.59
~ 80-min. serum insufin (ulU/mL) 280 A -5.78
120-min. serum insulin (ulU/mL) 028 A -10.35
‘Serum insulin total AUC (utU*min/mL) 1625 A  -6016
Fasting triglycerides® 1.02 0.94
"60-min. triglycerides® 0.97 0.97
~ 80-min. triglycerides® 1.00 - 094
120-min. triglycerides” 1.00 A 0.90
Triglycerides total AUC* 1.00 0.95
Total cholesterol (mg/dL) 6.53 579
HDL cholesterol (mg/dL) 1.45 - 0.71
_. LDL choesterol (mg/dL) 4.21 8.22
. Normalized urinary albumin® 1.13 1.12
- Normalized urinary glucose (g/day) 2.80 A -7.57

P-value

0.0213
0.0001
0.0001
0.0001

0.0001
0.0291

0.0657
0.0167
0.0043

0.0144

0.0856
0.9225
0.1911

0.0177
0.2492
0.8299
0.4383
0.1694
0.9253
0.0178

. * geometric adjusted mean of the ratio of the endpoint value to the baseline value

s,- A Significantly different from acarbose

BEST POSSIBLE COPY
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ACARBOSE WITH INSULIN URNSTE EEER

As discussed above, stidy 026 demonstrated a fall in HBA I¢ of 0.4% which was not statistically
significant. Study 87-009 was a 24 week study previously done in Europe with 107 patients in the
acarbose arm and 110 patients in the insulin +placebo arm. HbA I¢ feel 0.17% in the placebo group and
0.57% in the acarbose group. The acarbose treatment effect was the same -.4% as in study 026, but here it
was highly significant( p=0001). There was also a net 8% fall in insulin dose( p=0015) in the acarbose
group with no difference in the number of hypoglycemia episodes.

Study 96/004

This double blind placebo-controlied study was done at the request of FDA to constitute a pivotal trial

for the treatment of NIDDM with acarbose in combination with insulin. Inclusion criteria were type2

diabetes on a stable insulin for two months with HbA lc of Following a 2 week run-in period,

patients were treated with acarbose 25 mg tid for four weeks followed by 50 mg tid for 8 weeks. The dose

could then be raised to 100 mg tid for the remainder of the 24 week active treatment period. Inorder to

isolate the effects of acarbose from those due to changes in insulin regimen, patients were required to

maintain a constant total insulin dose for the entire duration of the study. The only exception was for

insulin coverage provided during a hospitalization for a cause not solely related to diabetes control ( such .

as insulin coverage during hospitalization for an acute myocardial infarction). These patients could receive

short-term in-patients increases in their insulin dose according to the following rules: . _
no more than four consecutive days per treatment episode : AN T e
no more than 2 such episodes per 56 days ST RS
no more than 2 such episodes during the entire study ’

Data from patients who do not meet these rules were excluded from the analysis done by the Sponsor.

However, they are included in this review and in the statistical reviewer’s report but are analyzed

separately as described later.

Rates of premature discontinuation are as follows:

Placebo Acarbose
- n=97 % n=98 %
any reason 23 24 34 35 T TT T
adverse event 6 6 19 19 I A
lack of efficacy 3 3 1 1 B A
protocol violation 7 7 4 4

Removal of patients due to adverse events, mostly gastrointestinal, was more frequent in the acarbose
group (p=0.009). Demographics were the same in both groups. Patients had a mean age of 61 years, and
mean duration of diabetes of 12.4 years. They were 55% male and 87% Caucasian. Placebo patients took a
mean insulin dose of 60.2 units compared to 62.0 units in the acarbose patients. Mean HbA ¢ at baseline
was 8.69% for placebo patients and 8.77% for acarbose patients. At the end of the 24 week active treatment
period 89% of placebo patients and 80% of the acarbose patients were on the 100 mg tid dose. As shown
on the next pages( taken directly from the NDA) the placebo-subtracted change from baseline in HbA lc
was -0.69% in the valid for efficacy population and -0.63% in the intent-to treat population. While there
was little change in HbAlc over the 24 week study, the fall in acarbose patients was continuing even at the
end of the study. Using the criteria of a fall in HbA Ic of at least 0.7% , the response rate in acarbose
patients was 42% compared to 23% for placebo patients.(p=0.01). Postprandial glucose, urinary glucose
and triglycerides were also significantly reduced by acarbose. Although not statistically significant, there
was a small reduction in fasting glucose.

P

P
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D96-004/5eptember, 1997 43

HbA ¢ Results (%) at Double-Blind Endpoint

Change from Baseline Placebo-Subtracted
Change from Baseline
Treatment N LS Mean Standard Error (Standard Error)
Placebo 73 011 A 0.12
Acarbose 72 -0.58 0.12 -0.69 0.17)
A: Significantly different from acarbose AFSIARI T 5 1Y

SRR Gy U g
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Furthermore, at each visit, acarbose was superior to placebo (p<=0.0018). The results at the visits
are plotted below.

HbAlc Change from Baseline

Population: Patients Valid for Efficacy
0.2
0.1
0.08
-0.1
-0.2
-0.3
-0.4
-0.5
-0.6
-0.7
0

LS mean change ()

4 8 12 16 20 24
Week

P=Plocebo A=Acarbose APEEARS T HVS WAY

ol ORIGIHAL

The results were similar in the intent-to-treat population. Acarbose was significantly superior to

Placebo at every visit and at double-blind endpoint. The placebo-subtracted difference at double-
blind endpoint was -0.63% (SE=0.14%).
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Change from Baseline in Secondary Efficacy Variables

Fasting plasma glucose (mg/dL)
60-min. plasma glucose (mg/dL)
90-min. plasma glucose (mg/dL)
120-min. plasma glucose (mg/dL)

Plasma glucose AUC (mg*min/dL)
Fasting triglycerides®

60-min. triglycerides*

90-min. triglycerides*

120-min. triglycerides*
Triglycerides AUC*

Total cholesterol (mg/dL)

HDL cholesterol (mg/dL)

LDL cholesterol (mg/dL)
Normalized urinary albumin®

Normalized urinary glucose (g/day)

LS Mean Changes

Placebo Acarbose P-value
8.87 -2.84 0.422]
803 A -27.99 0.0178
568 A -49.95 0.0004
651 A -55.32 0.0001

85969 A -3964.2 0.0074
0.99 0.90 0.0546
0.99 0.90 0.0617
0.96 A 0.83 0.0050
09 A 0.82 0.0133
097 A 0.86 0.0223

-2.98 -0.43 0.4460
-0.44 -1.24 0.4341
243 A 6.83 0.0018
1.23 1.13 0.5113
621 A -541 0.0074

* geometric LS mean of the ratio of the endpoint value to the baseline value

A: Significantly different from acarbose

10
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Among placebo patients there were 19 whose efficacy data were excluded because of change in insulin
dose. There were 18 such acarbose-treated patients. Although not tabulated in the original submission, the
Sponsor was asked to submit HbA 1¢ data on these patients separately. In analyzing these data, I scored a
patient as “better” if HbAlc fell by >0.5% accompanied by a reduction in insulin dose. I scored patients
as “worse” if HbA 1¢ rose by >0.5% accompanied by an increase in insulin dose. Patients were considered
neither better nor worse if HbA l¢ changed by 0.5% or less, or if the change in HbAlc and change in
insulin dose were in opposite directs.

Results are as follows: :
PLACEBO . ACARBOSE

Better, n= 2 (11%) 8 (44%)
Worse, n= 3 (16%) 3 (17%)
Total, n= 19 (100%) 18 (100%)

These results shows that exclusion of patients with changes in insulin dose from the primary efficacy
analysis does not artifactually bias the results. Even patients whose insulin dose changes showed anet
improvement on acarbose vs placebo(p=0.026) gl :

i
«ui Wt

Reports of symptoms suggestive of hypoglycemia occurred in 30% of acarbose patients compared to 23%
of placebo patients. The difference was not statistically significant and could have been accounted for by
lower HbA I ¢ in the acarbose patients. As expected, more acarbose patients ( 77%) had gastrointestinal
complaints, primarily flatulence, than placebo patients (41%). A curious finding was a statistically
significant difference in adverse events related to the nervous system , 24% of placebo patients compared
to 13% of acarbose patients. This was related to a few cases of depression, paresthesias. Or hypesthesias in
the placebo group. Having not been reported before, this finding was felt to be spurious.

There were no deaths in the study.

APPEARS THIS WAY
ON ORIGINAL
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SAFETY REVIEW: W

The two new studies in the supplements do not provide any unexpected information. Gastrointestinal
complaints continue to be the major problem related to treatment with acarbose. Addition of patents from
the new studies will change the label only slightly:

Current label New Label .
Precose Placebo Precose Placebo
n= 1075 818 1255 919
“abdominal pain 21% 9% 19% 9%
diarrhea 33% 12% 31% 12%
flatulence 77% 32% 74% 29%

There was no increase in transaminase elevation in acarbose vs placebo patients in the two new studies.
This was also the case in the previous placebo-controlled studies for patients whose acarbose dose did not
exceed 100 mg tid., the maximum recommended dose. Spontaneous reports of two deaths in Japan due to
fulminate hepatitis from a marketing experience of over three million patients worldwide had been noted

previously.

APPEARS TH!S WAY
ON ORIGINAL

12



.

LABELING ISSUES . -—

Comments relating to submission of February 13, 1998 with revised labeling for the two supplements .
S007(acarbose plus insulin) and S008 (acarbose plus metformin). ‘

PK - Both peak and steady state metformin levels were reduced slightly in patients on acarbos;::. This
should be included in the label. I do not understand the justification for saying that the total amount of
metformin absorbed was equivalent. ’ L

Table 2 is unacceptable as revised. The original table 2 showed baseline values and meah changes from
baseline. This data needs to be retained. The legend to table 2 is misleading. The reduction in dose of
background medication was not considered a measure of efficacy on which approval was based. Some of
the data in the table is unnecessary, such as the results at 200 mg tid with SFU. The information in the
section “clinical experience in NIDDM patients receiving insulin” should be retained.

I would suggest the following: o
Figure of 12 month time course of placebo subtracted HbA 1¢ from study 0626 for all classes of patients.

Replace table 2 with a table showing results from studies in which the dose of background therapy was
kept constant. This would include the two recent USA studies ( 95-020 metformin and 96-004 insulin) and
the SFU data from the previous Canadian study (0626) . The results for monotherapy from 0626 should
also be shown for comparison. This table should follow the same format as table 2 in the original label and
should show baseline and change from baseline for HbAlc. To be consistent and avoid confusion 1
would show the 6 month data from 0626. The 12 month data is already in the figure. Fasting, and 1 hr pp

glucose could also be added ;

Wi G endawdednia
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SUMMARY: _ -

There are two placebo controlled trials which demonstrate the efficacy of acarbose in combination with
metformin. The reduction in HbA 1¢ relative to placebo after six months was 0.8% in the Canadian study
reported originally and 0.65% in the more recent US study. There was no increase in gastrointestinal
events reported by patients using acarbose in combination with metformin than by patients using acarbose
monotherapy or acarbose in combination with sulfonylureas. There are three placebo-controlled studies
which support the efficacy of acarbose in combination with insulin. For patients in whom the insulin dose
remained constant, the reduction in HbA I¢ relative to placebo in study 96/004 was 0.69% virtually the
same as the reduction seen with metformin in study D95-020. Taken together with results of other trials,
it appears that the intrinsic efficacy of 50 -100 mg tid acarbose is about 0.7% when used either by itself,
or in combination with fixed doses of other oral agents or with a fixed dose of insulin.

Variability in the insulin dose can partially offset the effects of acarbose. The net effect in the two studies
where the insulin dose was allowed to vary was a reduction in HbA Ic of 0.4% .This was statistically
significant in one study only. Therefore DMEDP did not accept these two studies as having established the
efficacy of acarbose in insulin-treated patients and insisted on additional data. The new study 96/004
shows that the efficacy of acarbose in insulin-treated patients is about the same as in other classes of
patients. The apparent discrepancy among these studies is related to the fact that patients were sometimes
allowed to adjust their doses of insulin. I might not ha\ée l}ger} »:'illing to accept the results of 96/004 as the
sole proof of efficacy because requiring inadequately, pa‘tneﬁfs‘to maintain a constant insulin dose is
contrary to standard practice. However, when viewed in light of the two other studies, it is clear that the
efficacy of acarbose persists even if patients adjust their dose of insulin.
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RECOMMENDATION:

Taken together with previous studies, the results of the new studies submitted in these supplements show
that acarbose is safe and effective for treatment of type 2 diabetes when used on a background of
metformin plus diet or insulin plus diet. The revised label is misleading and needs to be changed along the
lines of the suggestions made earlier. Assuming these changes are made, I recommend that the

Wnts be approved.
i,

Robert I Misbin MD
DMEDP/HFD 510
Medical Officer I

May 29, 1998 /sl ‘76
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER: 20482/S007/S008

CHEMISTRY REVIEW(S)



-

CHEMIST'S REVIEW

1. ORGANIZATION CDER/HFD-510 2. NDA #20-482
Division of Metabolism and Endocrine Drug Produets Original NDA approved: 06-SEP-1995
3. NAME AND ADDRESS OF APPLICANT 4. SUPPLEMENT(S)

Bayer Corporation Pharmaceutical Division SEI-007 Doc.29-SEP-1997 Rec.30-SEP-1997
400 Morgan Lane SEI-008 Doc.24-NOV-1997 Rec.25-NOV-1997
West Haven, CT 06516-4175  Phone (203) 812-3051

5. Name of the Drug Precose

6. Nonproprietary Name Acarbose

7. SUPPLEMENTS PROVIDES the documentation to 8. AMENDMENT

demonstrate the safety and efficacy for the use of acarbose in: Doc. 13-FEB-1998 Rec. 17-FEB-1998
(1) type 2 diabetes treated with diet plus insulin (SEI-007 ), and | for SEI-007 and SEI-008

(2) type 2 diabetes treated with diet plus metformin (SEI-008).

9. PHARMACOLOGICAL CATEGORY 10. HOW DISPENSED 11. RELATED -N. A. -
Hypoglycemic agent. Inhibitor (a-glucosidase). R
12. DOSAGE FORM Tablet 13. POTENCY 25, 50 and 100 mg
14. CHEMICAL NAME AND STRUCTURE
HO -
HO

HO H,C
OH N Q OH
H HO /
Acarbose (Bayer's code name Bay g5421) H i\ o) OH
Ca5H43NOg HO
F.W.= 64562 : HO (o]
CAS 56180-94-0 0

0-4,6-dideoxy-4-[[(1S,4R,585,65)-4, 5,6-trihydroxy-3-(hydroxymethyl)-2-cyclohexen-1-ylJamino]- a-D-
glucopyranosyl-(1-— 4)-O-a-D-glucopyranosyl-(1— 4)-D-glucose

15. COMMENTS Supplements 7 and 8 provide for the use of acarbose for two new therapeutical applications.
Supplement SEI-007 provides the documentation to demonstrate the safety and efficacy for the use of acarbose for
type 2 diabetes treated with diet plus insulin. Supplement SEI-008 provides for the use of acarbose for type 2
diabetes treated with diet plus metformin. The drug product will not be administered at higher dosage levels, for
longer duration, or for different indications than were previously in effect.

According to 21CFR §2524(cX2) requirements for
eategoriml exclusion of Environmental Assessment are met

16. CONCLUSIONS AND RECOMMENDATIONS Adequite. These supplements may be appmvéd from
the chemistry viewpoint. °

17. REVIEWER NAME (AND SIGNATURE) DATE COMPLETED 24-FEB-1998

Xavier Ysern, PhD I g /
R/D Initialized by I

filename: nda/20482s08.doc




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER: 20482/S007/S008

PHARMACOLOGY REVIE



NDA 20-482/S007 Review Completed: September 24, 1998

Sponsor: Bayer Corporation Pharmaceutical Division; West Haven, CT 06516
P'HARMACOLOGY REVIEW OF NDA SUPPLEMENT e
Supplement to NDA 20-482 #007 S AN T e

DRUG

: Precose® (Acarbose, BAYg5421) (in conjunction with metformin)

CATEGORY: Antidiabetic. Precose® |
management of type 2 diabetes meliitys.

S an oral alpha-glucosidase inhipftor for use in

INDICATION: This supplement provides for use in combination
of blood glucose as an adjunct to diet.

with metformin m the lowering
PHARMACOLOGY COMMENTS: There were no
#007. Therefore, no pharmacology review is neces
are addressed in the review for supplement #008.

APmranz TR - /S/