These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.
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" In addition, please submit three copies of the introductory promotional material that you

NDA 20-482

Bayer Corporation

Plkarmaceutical Division .

Attention: Mr. William E. Maguire

Deputy Director, Regulatory Affairs

400 Morgan Lane

WEST HAVEN CT 06516-4175 -

Dear Mr. Maguire:

Pleasc refer to your September 2, 1994, new drug application submitted under section 505(b) of
the Federal Food, Drug, and Cosmetic Act for Precose (acarbose tablets), 50 and 100 mg.

We acknowledge receipt of your amendments dated Septanber 12, 27, 29, and 30, Cctober 3, 5,

. 7,10, 11, 12, 13, 14, and 17, and November 8 and 9, 1994; and January 17, March 13, 14, 22,

and 31, April 10 (2), 20, 21, and 26, May 10, 12 and 22, June9, 16, 19, and 27, July 5, 6, 17, _ -~~~
and 19, August 10, and September 6, 1”5 (2). ,

'Ihisnewdrugappliutionasamendedprovidafortheuuof?recoseasm3diuncttodietto L
lower blood glucose in patients with non-insulin-dependent diabetes mellitus (NIDDM) whose . kit
hyperglycemia cannot be managed by diet alone. It also may be used in combination with a R

sulfonylurea when diet plus cither Precose or a sulfonylurea do not result in adequate glycemic o
control. . S as

. We have completed the review of this application, including the suimitted draft labeling, and - 5oy
haveeondudedthztadequateinformaﬁonhasbecnprumtedtodanonstratethatthedrug S

product is safe and effective for use as recommended in the draft labeling in the submissions e
dated September 2, 1994 (carton and container labels), and September 6, 1995 (package insert) . N
Accordingly, the application is approved effective on the date of this letter.

The final printed labeling (FPL) must be identical to the draft labeling submitted on
September 2, 1994 (carton and container labels), and September 6, 1995 (package insert).
Mcrketing the product with FPL that is not identical to this druft labeling may render the
product misbranded and an unapproved new drug.

Please submc fifteen copies of the FPL as soon us it is available, in no case more than 30 days
after it is printed. Please individually mount ten of the copies on neavy-weight paper or
similar material. For administrative purposes, this submission should be designated "FINAL ~ = ==~
PRINTED LABELING" for approved NDA 20-482, Approval of this labeling by FDA is not

required before it is used. o mm e e e

propose to use for this product. All proposed materials should be submitted in draft or mock-

_ . up form, dot final print.” Pleasé send one copy to the Division of Metabolisti 20d Endocrine ~ % ’
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NDA 20-482 Page 2
Drug Products and two copies of both the promotional material and the package insert directly
to:

Food and Drug Administration

Division of Drug Marketing, Advertising, and
Communications, 240

5600 Fishers Lane

Rockville, Maryland 20857

»- Validation of the regulatory methods bas not been completed. At the present time, it is the
policy of the Center not to withhold approval because the methods are being validated.
Nevertheless, we expect your continued cooperation to resolve any problems that may be

-identified. T T : -

Please submit one market package of the drug product when it is available.
R . - 7.‘ . __‘,;, - .,_‘-.',"?_..7” ) j
.4~ - We remind you that you must comply with the requir9nmu for an approved NDA set forth
“"Y " under 21 CFR 314.80 and 314,81, ~——% - e :
If you have any questions, please contact:

bR Semien . L
(301) 443-3510 . 0 L i

Office of Drug Evaluation IT
Center for Drug Evaluation and Research

e T

MEMORY TRANSMISSION REPORT |

TIME ! SEP B6 '95 17:42
TEL NUMBER : 3014439282
NAME ! FDR/CDER-DMEDP

R FILE DATE TIME DURATION PGS TO DEPT NBR MODE STATUS
-
? SEP.86 17:42 Q1,24 3 203 831 Se29 EX M OK
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PROPOSED TEXT OF LABELING (PACKAGE INSERT)

PRECOSE™
(acarbose tablets)

DESCRIPTION

PRECOSE (acarbose tablets) is an orat alpha-glucosidase inhibiter for use n the management of
non-insufin-dependent diabetes mellitus (NIDDM). Acerbose is an oligosaccharide which is
obtained from fermentation processes of a microorganism, Actinopianas utahensis. and is
chemicaily known as O-4 5-dideoxy-4-[[(15.4R.5S,85)-4,5.6-trihydroxy-3-(hydroxymethyl)-2-
cyciohexen-1-yllamino}-a D-glucopyranosyl-(1 - 4)-0-a-D-glucopyranosyl-(1 - 4)-D-glucose. Itis a
white to off-white powde’ with a molecular weight of 645.6. Acarbose i8 soluble in water and has a
pK, of 5.1. Its empirical formula is C,,H,NQ,, and its chemical structure is as follows’

Cﬂzﬂll

PRECOSE is available as 50 mg and 100 mg tablets for cral use. The inactive ingredients are
starch, microcrystaline cellulose, magnesium stearate, and colloidal siicon dioxide.
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CLINICAL PHARMACOLOGY

Acarbose is a compiex oligosacchande that delays the digestion of ingested carboriydrates,
thereby resulting in a smalier rise in blood glucose concentration following meals. As a
consequence of plasma glucose reduction, PRECOSE reduces levels of glycosylated hemoglobin
in patients with Type Il (non-insulin dependent) diabetes mellitus. Systemic nonenzymatic protein
glycosylation, as refiected by levels of glycosylated hemoglobin, is a function of average blocod
glucose concentration over time.

Mechanism of Action: In contrast to suifonylureas, PRECOSE does not enhance insulin
secretion. The antihyperglycemic. action of acarbose results from a competitive, reversible
inhibition of pancreatic a-amy'ase and mambrane-bound intestinal a-glucoside hydrolase enzymes.
Pancreatic a-amylase hydrolyzes complex starches to oligosaccharides in the lumen of the small
intestine, while the membrane-bound intestinal o-glucosidases hydrolyze oligosaccharides,
trisaccharides, and disaccharides to glucose and other monosaccharides in the brush border of the
smal! intestine. In diabetic patients, this enzyme inhibition results in a delayed glucose absorption
and a lowering of postprandial hyperglycemia.

Because its mechanism of action is different, the affect of PRECOSE to enhancn glycemic control
is additive to that of sulfonylureas when used in combination. In addition, PRECOSE diminishes
the insulinotropic and weight-increasing effects of sulfonylureas.

Acarbose has no inhibitory activity againist lactase and consequently would not be expected to
induce kictose intolerance.

Pharmacokinetics:

Absorption: In a study of 6 healthy men, fess than 2% of an oral dose of acarbose was absorbed
as active drug, while approximately 35% of total radioactivity from a '“C-labeled oral dose was
absorbed. An average of 51% of an oral dose was excreted in the feces as unabsorbed drug-
related racioactivity within 96 hours of ingestion Because acarbose acts locally within the
gastrointestinal tract, thiz low systenuc bioavailability of parent compound 1s therapeuticafly
desired. Following oral dosing of healthy volunteers with "‘C-labeled acarbose, peak plasma
concentrations of radioactivity were attained 14-24 hours after dosing, while peak plasma
concentrabons of active drug were attained at apprroamately 1 hour. The delayed absorption of
acarbose-related radioactivity reflects the absomtion of metabolites that may be formed by either
intestinal bactena or intestinal enzymatic hydrolysis.
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Metabollsm: Acarbose is metabolzed exclusively within the gastrointestinal tract, principally by
intestinal bacteria, but also by digustive enzymaes. A fraction of these metabolites (approximately
34% of the dose) was absorbed and subsequently excreted in the urine. At least 13 metabolites
have been separated chromstographically from urine specimens. The majnr metabolites have
heen identified as 4-methylpyrogaliol derivatives (i.e:, sulfate, methyl, and glucuronide conjugates).
One metabolite (formed by cleavage of a glucose molecule from acarbose) also has alpha-
glucosidase inhibitory activity. This metaboiite, together with the parent compound, recovered from
the urine, accounts for less than 2% of the total administered dose.

Excretion: The fraction of acarbose that is absorbed as intact drug is almost completely excreted
by the kidneys. When acarbose was given intravenously, 89% of the dose was recovered in the
urine as active drug within 48 hours. in contrast, less than 2% of an oral dose was recovered in
the urine as active {i.e., parent compound and active metabolite} drug. This is consistent with the
low bioavailability of the parent drug. The plasma elimination hall-iife of acarbose activity is
approximately 2 hours in healthy volunteers. Consequently, drug accumulation does not occur with
three times a day (t.i.d.) oral dosing.

Special Populations: The mean steady-state area under the curve (AUC) and maximum
concentrations of acarbose weve approximatety 1.5 times higher in eiderly comgpared to young
volunteers; however, these differences were not statistically significant. Patients with severe renal
impairment (Cler<25 mi/minv1.73m?) attained about 5 times higher peak plasma concentrations of
acarbose and 6 times larger AUCs than volunteers with normal renal function. No studies of
acarbose pharmacokinetic parameters according to race have been performed. In US controlied
clinical studies of PRECOSE in patients with NIDDM, reductions in glycosyiated hemogiobin leveis
were similar in whites {n=478) and blacks (n=167), with a trend toward a better response in
hispanics (n=132).

Drug-Drug Interactions: Studies in healthy volunteers have shown that PRECOSE has no effect
on either the pharmacokinetics or pharmacodyramis of digoxin, nifedipine, propranolol, or
ranitidire. PRECOSE did not interfers with the absorption or dispositior of the sulfonylurea
glyburide in diabetic patents.
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CLINICAL TRIALS
Clinical Experience in Non-insulin-Dependent Diabetos Meflitus (NIDDM) Patients on Distary
Treatment Only: Results tfrom six controlied. fixed-dose, monotherapy studies of PRECOSE in the
treatment of NIDDM, involving 769 PRECOSE-treated patients. were combined and a weighted
average of the difference from placebo in the mean thange from baseline in glycosylated
hemoglobin (HbA1¢) was calculated for each dose level as presented below:

Table 1

p— - - = —
Mean Change in HbA1c in Fixed-Dose Monotherapy Studies "

i Change in HbA1E
Dose of PRECOSE* N % p-Value
: 110 044 0.0307
131 0.77 0.0001 )
| 100 mg t.i.d. 244 0.74 0 0001
i 200 mg ..d." 231 0.86 0 0001
|[ 300 g t.i.d.* 53 -1.00 0.0001

" PRECOSE was statishcally significantly different from placebo at all doses. Although there were
no statistically ssgnificant differences among the mean results for doses ranging from 50 to 300 mg
ti.d., some patients may derive benefit by increasing the dosage from 50 to 100 my t..d.

= Although studies utilized a maximum dose of 200 or 300 mg t.id., doses in excess of 100 mg
tid are not recommended.

Results from these six fixed-dose, monotherapy studies were alsc combined to denve a weighted
average of the differance from placebo in mean change from baseline for nne-hour postprandial
plasma giucose ievais as shown in the following figure:

Figure 1
Dosa of PRECOSE (t.1a4)”

25mg 50mg 100mg 200 mg™ 300 mg™

o 20 N=110] [N=131{ [Na244]| [N=231] [N=53
<2
83 0
28
ch -50 4
28
8 80+
[=3
-100 -

* PRECOSE was statistically significantly different from piacebo at all doses with respect to effect
on one-hour postprandial plasma glucose.

**The 300 myg t1.d. PRECOSE regimen was superior 10 lower doses, but there were no statistically
significant differences from 50 to 200 mg t..d.
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Clinical Experience In KIDDWM Psatients Receiving Sulfonylureas: PRECOSE was studied as
adjunctive therapy to suiforvyiurea treatment in two large, placebo-controlied, double-blind,
randomized studies conducted in the United States in which 540 patients were included in the
efficacy analysis. In addition, PRECOSE was studied as adjunctive therapy to sulfonylurea
treatment in a third study, conducted in Canada. in which patients veere stratified according to
background therapy. Study 1 {Table 2) involved patients under treatment at entry with diet alone
who were subsequently randomized to four treatment groups. At the end of the study, patients in
the PRECOSE + tolbutamide group showed a mean treatment effect on glycosylated hemogiobin
(HbA1c) of -1.78% and were receiving a significantly lower mean daily dose of tolbutamide than
patiants in the tolbutamide-alone group. Also, the efficacy in the PRECOSE + tolbutamide group
was significantly better than in the other three treatment groups. Study 2 (Table 2) invoived
patients taking background treatment with maximum daily doses of suffonylureas. At the end of
this study, the mean effect of the addition of PRECOSE to maximum susfonviurea therapy was a
change in HbA1c of -0.54 percent. |n addition, there was a significantly greater proportion of
patients in the PRECOSE + sulfonylurea group who reduced their sulfonylurea dose as compared
to patients in the placebo + sulfonylurea group. In Study 3 (Table 2), the addition of PRECOSE to
a background treatment of sulfonylurea produced an additional change in mean HbA1c of -0.8

percent.
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Treaiment

Table 2
HbA‘c(%)*
Maan
Mean
Basefine

4 Plncebo 9.48 E
PRECOSE 2001 mg t.1.d. 319 |
Tolbutarnide 250-1000 myg Li.d. 928
{mean dose 2.4 g/d)

PRECOSE 200t mg t.id. + 8.53
Tolbutamide 250-1000 mg ©..d.
{mean dose 1.9 g/d)

2 Suifunylurea + Placebo 9 56
Sutfunylurea + PRECOSE 964
50 3001 mg tid.

Sultunyiurea + Placebo 8.00

3 ["sufonlylurea + PRECOSE 8.10
50-2001 mg tid.

“*Norma nge:m "

** The result of subtracting the piaceb:: grourn average

t Although studies utilized a maximurr dose of 200 or 300 my t.|.c., doses 1 excess of 130 my

t1d are not recommended
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INDICATIONS AND USAGE

PRECOSE, as monotherapy, is indicated as an adjunct 1o diet to lower biood gliucose in patients
with non-insulin-dependent diabetes metlitus (NIDDM) whose hyperglycemia cannot be managed
on diet alone. PRECOSE may aiso be used in combination with a sulfonylurea when diet plus
either PRECOSE or a sulfonylurea do not result in adequat: giycemic control. The effect of
PRECOSE to enhaince glycemic control is additive to that of sulfonylureas whan used in
combination, presumably because its mechanism of action s different.

In initiating treatment for NIDDM, diet s+ ould be emphasized as the primary form of treatment.
Caloric restriction and weight loss are rssential in the obese diabetic paiient. Proper dietary
managemerit alone may be effective i controlling blood glucose and symptoms of hyperglycemia.
The importance of regular physical activity when appropnate shou'd siso e stressed. If this
treatmant program fails to result in adequate glycemic control, the use of PRECQOSE shouid be
considered. The use of PRECOSE must be viewed by both the physician and patient as a
treatrnent in addition to dizt snd not as a substitute for diel or as a convenient mechanism for
avoiding dietary restraint.
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CONTRAINDICATIONS

PRECOSE is contraindicated in patients with known hypersensitivity to the drug and i patients
with diabetic ketoacidosis. PRECOSE is also contraindicated in patients with infiammatory bowel
disease, colonic uiceration, partial intestinal obstruction or in patients predisposed to intestinal
obstruction. In addition, PRECOSE is cantraindicated in patients who have chronic intestinal
diseases associated with marked disorders of digestion or absorption and in patients who have
conditions that may deteriorate as a result of increased gas formation in the intestine.
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PRECAUTIONS

General

Hypoglycemia: Because of its mechanism of action, PRECOSE when administeved alone shoukd
not cause hypoglycemia in the fasted or postprandial state. Sulfonyiurea agents may cause
hypoglycemia. Because PRECOSE gwven in combination with a sulfonylurea will cause a further
lowering of biood giucose, it may increase the hypoglycemic potential of the sulfonylurea. Oral
glucose {dextrose), whose absorption is not inhibited by PRECOSE, should be used instead of
sucrose (cane sugar) m the treatment of mild to moderate hypoglycemia. Sucrose, whose
hydrotysis to glucose and fructose is inhibited by PRECOSE, is unsuitable for the rapid cormection
of hypoglycemia. Severe hypogiycemia may require the use of either intravenous glucose infusion
or glucagon injection.

Loss of Control of Blood Glucose: When diabetic patients are exposed to stress such as fever,
trauma, infection, or surgery, a temporary loss of control of blood giucose may occur. At such

times, temporary insulin therapy may be necessary.

information for Patients: Patients should be tokd io take PRECOSE orally three times a day at
the start (with the first bite) of each main meal. 1t is important that patients continue to adhere ©
dietary instructions, a regular exercise program, and regular testing of urine and/or blood g'ucose.

PRECOSE itself does not cause hypoglycr:mia even when administered to patients in the fasted
state. Sulfonylurea drugs and insulin, however, can lower blood sugar levels enough to cause
symptoms or sometimes life-threatening hypogiycemia. Because PRECOSE given in combination
with a sutfonylurea or insulin will cause a further lowering of blood sugar, it may increase the
hypoglycemic potential of these agents. The risk of hypoglycemia, its symptoms and treatment,
and conditions that predispose 10 its development should be well understood by patients and
responsible family members. Because PRECOSE prevents the breakdow. of table sugar, patients
shouid have a readily available source of glucose (dextrose, D-glucose) to treat symptoms of low
blood sugar when taking PRECOSE in combination with a sulfonylurea or insulin

It side effects occur with PRECOSE, the usually deveiop dunng the first few weeks of therapy.
They are most commonly mild-to-moderate gastrointestinal <ffects, such as flatulence, diarrhea, or
abdominal discomfort and generally diminish in frequency an intensity with time.
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Laboratory Tests: Therapeutic response to PRECOSE should be moniiored by periodic biood
glucose tests. Measurement of glycosyiated hemoglobin levels is recommended for the
monitoring of long-term glycemic control.

PRECOSE, particularly at doses in excess of 100 mg Li.d.. may give rise to elevations of serum
transaminases. Such slevations have been transient or have baen shown to be reversible upon
discontinuation of the drug. If elevated transaminases are observed, a reduction in dosage or
withdrawal of therapcy may be indicated, particularly if the elevations persist

Renal tmpairment: Plasma concentrations of PRECOSE in renally impaired voiunieers were
proportionally increased relative to the degree of renal dysfunction. Long-term clinical tnals in
diabetic patients with significant renal dysfunction (serum creatinine >2 0 mg/dL) have not been
conducted. Therefore, treatment of these patients with PRECOSE is not recommended.

Drug interactions: Certain drugs tend to produce hyperglycemia and may lead to loss of blood
glucose control. These drugs include the thiazides and other diuretics, corticosteroids,
phenothazines, thyroid products, estrogens, oral contraceptives, phenytoin, nicotimic aci,
sympathomimetics, caicium channel-blocking drugs, and isoniazid. When such drugs are
administered to a patient receiving PRECOSE, the patient should be closely cbserved for loss of
blood glucose control. When such drugs are withdrawn from patients receving PRECQOSE in
combination with sulfonyiureas or insulin, patents should be observed ciosely for any evidence of
hypoglycemia (see PRECAUTIONS).

Intestinal adsorbents {e.g., charcoal) and digestive enzyme preparations cortaining cariohydrate-
splitting enzymes (e.q . amylase, pancreatin) may reduce the effect of PRECOSE and should not
be taken concomitantly.
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Carcinogeneeis, Mutagenesis, and impairment of Fertility: Nine chronic toxicity/carcinogenicity
studies were conducted in three animal spacies (rat, hamster, dog) including two rat strains

(Sprague-Dawiey and Wistar).

lntheﬁmratsmdy.Spmgu&mmmedgmhhedahighm(upm
approximately 500 mg/kg body weight) for 104 weeks. Acarbose treatment resuited in a
significant increase in the incidence of renal tumors (adenomas and adenocarcinomas) and benign
Leydig cell tumors. This study was repeated with a similar outcome. Further studies were
performed to separate direct carcinogenic effects of acarbose from indirect effects resulting from
the carbohydrate mainutrition inducad by the large doses of acarbose employed in the studies. In
one study using Sprague-Dawiey rats, acarbose was mixed with feed but carbohydrate deprivation
was pravented by the addition of giucose to the diet. In a 26-month study of Sprague-Dawley rats,
acarbose was administered by daily postprandial gavage so as to avoid the pharmacologic effects
of the drug. In both of these studies, the increasad incidance of renal tumors found in the original
studies did not occur. Acarbose was also given in food and by postprandial gavage In two
separate studies in Wistar rats. No increased incidence of renal tumors was found in either of
these Wistar rat studies. in two feeding studies of hamsters, with and without glucose
supplementstion, there was also no evidence of carcinogenicity.

Acarbose showed no mutagenic activity when tested in six in vitro and three in vivo assays.

Fertility studies conducted in rats after oral administratior: oroduced no untoward effect on fertility
or on the overall capability {0 reprod'ics.
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Pregnancy:

Teratogenic Effects: Pragnancy Category B. The safety of PRECOSE in pregnant women has
not been estabiished. Reproduction studies have been performed in rats at doses up to 480 mg/kg
(corresponding to @ times the exposure in humans, based on drug blood levels) and have reveated
no evidence of impaired fertilty or harm to the fetus due to acarbose. In rabbits, reduced matemal
body weight gain, probably the resuit of the pharmacodynamic activity of high doses of acarbose in
the intestines, may have buen responsible for a slight increase in the number of embryonic losses.
However, rabbits given 160 mg/kg acarbose (corrasponding to 10 times the dose in man, based on
body surface ares) showed no svidence of embryctoxicity and there was no evidencs of
teratogenicity at a dose 32 times the dose in man (based on body surface area). There are,
however, no adequate and weli-controlied studies of PRECOSE ir pregnant women. Because
animal reproduction studies are not always predictive of the human response, this drug should be
used during pregnancy only if clearly needad. Because current information strongly suggests that
abnormal blood glucose leveis during pregnancy are associated with a higher incidence of
congenital anomalies as well as increasad neonatal morbidity and mortality, most experts
recommend that insulin be used during pregnancy to maintain blood glucose levals as close to
nofmal as possibie.

Nursing Mothers: A small amount of radicactivity has been found in the milk of lactating rats after
administration of radiolabeled acarbose. [t is not known whether this drug is excreted in human
milk. Because many drugs are excreted m human milk, PRECOSE should not be administered to
a nursing woman.

Pediatric Use: Safety and effectiveness of PRECOSE in pediatric patients have not been
established
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ADVERSE REACTIONS

Digestive Tract: Gastrointestinal symptoms are the most common reactions to PRECOSE. in
U.S. placebo-controlled trials, the incidences of abdominal pain, diarrhea, and flatulence were 219%,
33%, and 77% respectively in 1075 patients treated with PRECOSE 50-300 mg t.i.d., whereas the
corresponding incidencas were 9%, 12%, and 32% in 818 placebo-treated patients. Abdominal
pain and diarrhea tended to return to pretreatment levels over time, and the frequency and
intensity of flatulence tended to abate with time. The increased gastrointestinal tract sympioms in
patients treated with PRECOSE is a manifestation of the mechanism of action of PRECOSE and is
related to the presence of undigested carbohydrate in the lower G) tract.

Elevated Serum Transaminase Levets: At doses of 50 mg t.id. and 100 g ti.d., ihe inGdencs
of serum transaminase elevations with PRECOSE was the same as with placebo. In long-term
studies {(up to 12 months, and including PRECOSE doses up to 300 mg t.i.d.) conducted in the
United States, treatment-emergent elevations of serum transaminases (AST and/or ALT) occurred
in 15% of PRECOSE-treated patients as compared ta 7% of placebo-treated patients. These
serum transaminase elevations appear to be dose related. At doges greater than the highest
recommended dose of 100 mg t.i.d., the incidence of serum transaminase elevations greater than
three times the upper limit of normal was two to three times higher in the PRECOSE group than in
the placebo group. These elevations were asymptomatic, reversible, more common in females,
and, in general, were not associated with other evidence of fiver dysfunction.

Although in clinical trials no difference was seen in the intidence of serum transaminase elevations
betwaen PRECOSE and placebo at doses less than or equal to 100 mg Li.d., there have been rare
spontanecus reports from post-marketing experience with 100 mg t.i.d. of marked transaminase
elevations, which were reversible upon discontinuation of PRECOSE.

Other Abnormal Laboratory Findings: Small reductions in hematoent occurred more often in
PRECOSE-treated pahents than in placebo-treated patients but were not associated with
reductions in hemoglobin. Low serum caicium and low plasma vitamin 8, levels were associated
with PRECOSE therapy but were thought to be either spurious or of no clinical significance.
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OVERDOSAGE

Uniike sulfonylureas or insulin, an overdose of PRECOSE will nct result in hypogiycemia. An
overdose may result in transient increases in flatulence, diahea, and abdominal discomfort which
shortly subside. Because of the lovs bioavailability of PRECOSE and its mechanism of action, no
serious systemic reactions are expected in the eent of zn overdese.
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DOSAGE AND ADMINISTRATION

There is no fixed dosage regimen for the management of diabetes meliitus with PRECOSE or any
other pharmacologic agent. Dosage of PRECOSE must be individualized on the basis of both
effectiveness and tolerance whiie not sxceeding the Enaximum recommended dose of 100 mg t..d.
PRECQOSE should be taken three times daily at the start (with the first bite) of each main meal.
PRECOSE should be started at a low dose, with gradual dose escalation as described below, both
to reduce gastrointestinal side effects and to permit identification of the minimum dose required for
adequate glycemic control of the patient.

During treatment initiation and dose titration (see below), one-hour postprandial plasma glucose
should be used to determine the therapeutic response io PRECOSE and identify the minimum
effective dose for the patient. Thereafter, glycosylated hemoglobin should be measured at
intervais of approximately three months. The therapeutic goal should be to decrease both
postprandial plasma giucose and glycosylated hemoglobin levels to normal or near normal by using
the lowest effective dose of PRECOSE, either as monotherapy or in combination with
sulfonylureas.

inttial Dosage: The recommended starting dosage of PRECOSE is 25 mg (half of a 50-mg tablet),
given arally three times daily at the stan (with the first bite) of each main meal.

Maintenance Dosage: Dosage of PRECOSE should be adjusted at 4-8 week intervals based on
one-hour postprandial glucose levels and on tolerance. After the initial dosage of 25 mg t.1.d., the
dosage can be increased to 50 mg ti.d. Some patients may benefit from further increasing the
dosage to 100 mg t1.d. The maintanance dose ranges from 50 mg ti.d. to 100 mg tid However,
if no further reduction in postprandial glucose or glycosylated hemoglobin levels is observed with
titration to 100 mg tid., consideration should be given to lowerting the dose  Once an effective
and tolerated dasage is established, it should be maintained.

Maximum Dosage: in clinical triais, doses greater than 106 mg tid. appeared to give slightly
improved glycemic control but significantly increased the risk of elevated serum transaminase
levels. Therefore, the 100 mg tid. dose should not be exceeded.

Patients Receiving Sulfonylureas: Sulfonylurea agents may cause hypoglycemia. PRECOSE
given in combination with a suifonylurea will cause a further lowering of blood giucose and may
increase the hypoglycemic potential of the sulfonylurea. (f hypoglycemia occurs, appropriate
adjustments in the dosage of these agents should be made.
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HOW SUPPLIED

PRECOSE is available as 50mg or 100mg round tablets. Each tablet strength is white to yellow-
tinged in color, The 50 mg tablet is scored on one side and coded with the word "PRECOSE™ and
"50" on the unscored side. The 100 mg tablet is unscored and is coded with the wortd

"PRECOSE" and *100" on the same side. PRECOSE is availabie n bottles of 100 and in unit
dose packages of 100.

Tablet
Strength NDC Code Identification
Bottles of 100 50 mg 0026-2861-51 PRECOSE 50
100 mg 0026-2862-51 PRECOSE 100
Unit Dose 50 mg 0026-28681-48 PRECOSE 50
Packages of 100 100 mg 0026-2862-48 PRECOSE 100

Do not store above 25°C (77°F). Protect from moisture.  For bottles, keep container tightly
Closed.

Caution: Federal law prohibits dispsnsing without a prescription.
Bayer Corporation
Pharmaceutical Division

400 Morgan Lane
West Haven, CT 06516 USA

PD100714 5/90 BAY g 5421 PRECOSE/5202/0/8/USA-1
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SBA EQUIVALENT

ARE NO LONGER NECESSARY



Section 14: This section is not applicable. All investigations

relied upcn by MILES in this NDA were conducted by or for MILES.

SECTION 14 PATENT INFORMATION 0000001
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STATEMENT FOR' SUBMISSION TO
US FDA FOR ACARBOSE

Section 13: Patents which claim the drug are as follows:

The drug, Acarbose, (Bay G 5421) is specifically cove;ed by
U.S. Patent No. 4,062,950 which expires December 13, 1994. The
'950 patent covers the compound, the compound with an inert
pPharmaceutical carrier, the compound with an inert foodstufes.
carrier and the method of using the compound to inhibit glucoside
hydrolases in the digestive tract of humans and animals.

U.S. Patent No. 4,174,439 which expires November 13, 1996 is
directed to a method for isolating Acarbose.

U.S. Patent No. 4, 904, 769 which expires February 27, 2007
Covers the highly purified form of Acarbouse.

SECTION 13 PATENT CERTIFICATION 0000001
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EXCLUSIVITY SUMMRY FOR NDA # 20-482 SUPPL# N/A
Frecese
-ade Name ssarwee Tablets 50/100mg Generic Name__agarbcse
pplicant Name_Raver Corporation HFD# 510

Approval Date If Known ?// 6’/ ?5/

PART I IS AN EXCLUSIVITY DETERMINATION NEEDED?

[}

1. An exclusivity determination will be made for all original
applications, but only for certain supplements. Complete PARTS II and III
of this Exclusivity Summary only if you answer "yes" to one or more of the
following gquestion about the suumission.

a) Is it an original NDA?
YEG / X / NO /  /

b) Is it an effectiveness supplement?

YES / / NO / X /

If yes, what type? (SEl, SE2, etc.)

c) Did it require the review of clinical data other than to
support a safety ciaim or change in labeling related to safety?
(If it required review only of bicavailability or
bicequivalence data, answer "no.")

YES / X , NO / /

If your answer is "no" because you believe the studv is a
bicavailability study and, thorefore, not eligible for
exclusivity, EXPLAIN why it is a bicavailability study, including
your reasons for disagreeing with any arguments made by the
applicant that the study was not simply a bicavailability study.

If it is a supplement requiring the review of clinical data but it
is not an effectiveness supplement, describe the change or claim
that is supported by the clinical data:
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. ot i}z.’r“'rf
d) Did the applicant request exclusivity? L;ﬂy‘éj d
YES / X / NO / ® /

If the answer to (d) is "yes," how many years of exclusivity
did the applicant request?

..z;lﬂ,taM
[

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO DIRECTLY TO
THE SIGNATURE BLOCKS ON PAGE 8.

2. Has a prcduct with the same active ingredient(s), dosage form,
strength and route of administration, previously been approved by FDA for

the same use?
YES / / NO / X /

If yes, NDA #___ Drug Name

IF THE ANSWER TO QUESTION 2 IS “YES," GO DIRECTLY TO THE SIGNATURE BLOCKS
ON PAGE 8.

Is this drue product or indication a DESI upgrade?
YES / [/ NO / X /

IF THE ANSWER TO QUESTION 3 IS "YES," GO DIRECTLY TO THE SIGNATURE BLOCKS
ON PAGE 8 (even if a study was required fcr the upgrade) .

PART II FIVE-YEAR EXCLUSIVITY FCOR NEW CHEMICAL ENTITIES

(Answer either #1 or #2 as appropriate)

1. Single active ingredjent product.

Has FDA previously approved under section 505 of the Act any drug product
containing the same active moiety as the drug under consideration?
Answer "ves" if the active moiety (including other esterified forms,
salts, complexes, chelates or clathrates) has been previously approved,
but this particular form of the active moiety, e.g., this particular
ester or salt (including salts with hydrogen or coordination bonding) or
other non-covalent derivative (such as a complex, chelate, or clathrate)
has not been approved. Answer "no" if the compound requires metabolic
nversion (other than deesterification of an esterified form of the
-ug) to produce an already approved active moiety.

YES / / NO / X /
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"yes" identify the approved drug product(s) containing the active
moiety, .and, if known, the NDA #({(s).

NDA

NDA

NDA

2. Combipation product N/A

If the product contains more than one active moiety {(as defined in Part
II, #1), has FDA previously approved an application under section 505
containing agy gne <f the active moieties in the drug product? 1If, for
example, the combination ¢ontains one never-before-approved active moiety
and cne previously approvad active moiety, answer "yes.® (An active
moiety that is marketed under an OTC monograph, but that was never
approved under an NDA, is :onsidered not previously approved.)

YES / _/ No / _ /

"yes," identify the approved drug product (s) containing the active
moiety, and, if known, the NDA #(s).

NDA

NDA

NDA

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II I5 "NO," GO DIRECTLY TO THE
SIGNATURE BLOCKS ON PAGE 8. IF "YES" GO TQO PART III.

PART III THREE-YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS

To qualify for three years of exclusivity, an application or supplement must
contain "reports of new clinical investigations {other than bicavailability
studies) essential to the approval of the application and conducted or
sponsored by the applicant." This section should be completed only if the
answer to PART II, Question 1 or 2 was “"yes."

Does the application contain reports of clinical investigations? (The
ency interprets “clinical investigations" to mean investigations conducted
on humans other than bicavailability studies.) If the application contains
clinical investigations only by virtue of a right of reference to clinical
investigations in another application, answer to "yes", then skip to
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guestion 3(a). If the answer to 3(a) is "yes" for any investigations
fered to in another application, do not complete remainder of summary for
.Jat investigation.

YES / / NO / /
IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCX ON PAGE 8.

2. A clinical investigation is "essentaal to the approval"” if the Agency
could not have approved the application or supplement without relying on
that investigation. Thus, the investigation is not essential to the
approval if 1) no clinical investigation is necessary to support the
supplement or application in light of previougly approved applications
(i.e., information other than clinical trials, such as bicavailability data,
would be sufficient to provide a basis for approval as an ANDA or 505(b) (2)
application because of what is already known about a previocusly approved
product), or 2) there are published reports of studies (other than those
conducted or sponsored by the applicant) or other publicly available data
that independently would have been sufficient to support approval of the
application, without reference to the clinical investigation submitted in
the application.

(a) In light of previously approved applications, is a clinical
investigation (either conducted by the applicant or available from some
other source, including the published literature) necessary to support
approval of the application or supplement?

YES / / NO /  /
If "no," state the basis for your conclusion that a clinical trial is

not necessary for approval AND GO CIRECTLY TO SIGNATURE BLOCK ON PAGE
8: ]

(b) Did the applicant submit a list of published studies relevant to
the safety and effectiveness of this drug product and a statement that
the publicly available data would not independently support approval of
the application?

YES / / NO / /

(1) If the answer to 2(b) is "yes," do you personally know of any
reason to disagree with the applicant's conclusion?

YES / / NO / /



If yes, explain:

(2) If the answer to 2(b) is "no," are you aware of published studies

not conducted or sponsored by the applicant or other publicly available
data that could independently demonstrate the safety and effectiveness

of this drug precduct?

[

YES / / NO / /

If yes, explain:

(¢} If the answers to (b) (1) and (b) (2) were both- "no, " identify the
clinical investigations submitted in the application that are essential
to the approval:

Studies comparing two products with the same ingredient (s) are considered to
be bicavailability studies for the purpose of this section.

3. In addition to being essential, investigations must be "new" to suppcrt
exclusivity. The agency interprets "new clinical investigation” to mean an
investigation that 1} has not been relied on by the agency to demonstrate
the effectiveness of a previously approved drug for any indication and 2)
does not duplicate the results of another investigation that was relied on
by the agency to demonstrate the effectiveness of a previously approved drug
prcduct. i.e., Adoes not redemonstrate something the agency considers to have
been demonstrated in an already approved applicatior.

a) For each investigation .dentified as "essential to the approval,"
has the investigation been relied on by the agency to demonstrate the
effectiveness of a previously approved drug product? (If the
investigation was relied on only to support the safety of a previously
approved drug, answer "no.")

Investigation #1 YES / / NO / /

Investigation #2 YES / / NO / /
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If you have answered “"yes" for one or more investigations, identify
each such investigation and the NDA in which each was relied upon:

b) For each investigation identifjed as reggential to the approval",
dees the investigation duplicate the results of another investigation
that was relied on by the agency to support the effectiveness of a
previously approved drug product?

Investigation #1 YES / / NO / /

Investigation #2 YES / / No / /

If you have answered "yes" for one or more investigation, identify the
NDA in which a similar investigation was relied on:

c} 1If the answers to 3{(a) and 3(b) are no, identify each "new"
investigation in the application or supplement that is essential to the
approval (i.e., the investigations listed in #2(c), less any that are
not “new"j:

4. To be eligible for exclusivity, a new investigation that is essential to
approval must also have been conducted or sponsored by the applicant. An
investigaticn was "conducted or sponsored by "the applicant if, before or
during the conduct of the investigation, 1) the applicant was the sponsor of
the IND named in the for FDA 1571 filed with the Agency, ©Or 2) the applicant
{or its predecessor in interest) provided substantial support for the study.
Ordinarily, substantizl support will mean providing 50 percent Or more of
the cost of the study.

a) For each investigation identified in response to question 3(c): if
the investigation was carried out under an IND, was the applicant
identified on the FDA 1571 as the sponsor?



D §
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Investigation #1 !

YES /__./ ! NO / / Explain:

Investigation #2

YES /__/ '  No /_—_./ Explain:

(b) For each investigation not carried out under am IND or which the
applicant was not identified as the sponsor, did applicant certify that
it or the applicant's predecessor interest provided substantial support
for the study?

Investigation #1

YES / / Explain: NO / / Explain:

N Aea A pem e oy sew

Investigation #2 !

YES / / Explain: NO / / Explain:

{¢) Notwithstanding an answer of "yes" to (a) or (b), are there other
reasons to believe that the applicant should not be credited with
having "conducted or sponsored" the study? (Purchased studies may not
be used as the basis for exclusivity. However, if all rights to the
drug are purchased (not just studies on the drug), the aprlicant may
be considered to have sponsored or conducted the studies sponsored or
corducted by its predecessor in interest.)

YES /__/ NO /___/

I1f yes, explain:




(M ﬁ A{Lrw/\_-—

Signature dbhn R. Short

W Aud

Signature oﬂrdgflce/ S. Sobel M.D.
Division Dlrector Director, DMEDP

/145
7 1

Date

{/7/9

page 8

Date

cc: Original NDA Division File HFD-84



DEBARMENT CERTIFI CATION .

Miles hereby certifies under Section 301(k) (1) of the act (21
USC 335 a (k) (1)) that it did not and will not use in any capacity
the services of any person debarred under subsections (a) or (b)

{section 306(a) or (b)), in connecticn with this NDaA.



August 10,1995 ,

Memorandumn i Y4
To: NDA 20-482 Precose {acarbose) Tablets ,/ézt/ .f/ﬁ}4;>—

From: Solomon Sobel M.D. Director, Division of Métabolism and
Endocrine Drug Products
Subject : Approval cf NDA

This is the secong 'time that this NDA has been submitted. The
initial submissidn was withdrawn in 1990 after an Advisory
Committee had recommended non-approval. At that time there were
concerns raised about the safety of the drug in respect to its
hepatic effects.In addition, questions were raised of the
clinical significance of the modest effect on glycemic control
and lack of dose response data.

These issues are adeguately addressed in this re-submissjion of
the NDA. It is clear that the elevation in serum enzymes seen
with this drug can be avoided by keeping the dose at 100 mg. or
below three times a day.

Dose response data show a flattening of effect at 100 mg tid and
possibly even at 50 mg tid. The effect on glycosylated hemoglobin
of about 0.8% with acarbose monotherapy may now be viewed in the
context of the DCCT findings and can be accorded an anticipated
effect in reducing diabetic complications.

Initially, there were some concerns raised about the oncogenicity
of this drug. However subseguent to the original animal
studies,it was well demonstrated that the renal adenocarcinomas
and Leydig cell tumors seen in the studies with Sprague-Dawley
rats were not caused by the chemical nature of the drug itself
but rather were the result of glucose deprivation induced by the
drug. Studies in Wistar rats did not show evidence of oncogenic
effects. (this information appears in the labeling).

We believe that the indication can be granted for acarbose
monotherapy as well as for combination with sulfonylureas.
Although there are some data that would support metfornin-
acarbose combination therapy, the number of natients who were
studied with this combination were smallame and we believe that
this indicatjon should be withheld until larger studies are done.

Recommendation:
Acarbose may be approved for
patients with NIDDM.
The maximum dose should not exceed 100 mg three times a day.

i:i;yon Sobel
/

4
.



Ab'yr-cﬂa?& 5{' INC I panvn YRV

NDA 20482 . Page 34

# Medical Review b‘ “W \_Qa/{_p\b\b NO\Q, M}T ‘
Wi tarbose \:fs ot Qplany | Gigulid
mgw-&g Qtw\'\no:r (y'{, c,jqu Sv and ok \M}c{\, 3\05@5 e ‘
CORSL | oRn w\\\\mi‘] s onu,dQ VS howy mhgup
LS 'p\m\oa,\ok VO ,),q,\m_a,b{g_/ ‘aM' Maak— <. "Wiw
aféﬁg.%zw oA X% low pe Cjaz
pAdudiml candiay S A Yo veas ooy o \,b.‘il/
ol e \ow!.#a.\s asSomhe W Y

G Alexander Fleming MD wLM\ q(vtt Y IYE

Group Leader b(‘('T A"O '\‘\A’e/ .DJ)A&‘AT M cxc;@w
June 30, 1995 w‘v\‘moue;, o](kfw (Aol T‘L\%S;‘.‘;‘
e Cage Ay alaviose e b

Cand g v Y



DRUG STUDIES IN PEDIATRIC PATIENTS
(Toh-_cm.l..m for all NE's recommended ror approval)

Mmyofmfmwmtamlywmlm.umm,mwmt

page:
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2.

3.

pediatric illness. The application contains adequate and well-
controlled studies in pediatric patients to support that claim.

The draft labeling includes pediatric dosing information tnat is not
biseq on acequats and weli-controiled stuaiss in cnilaren. The
application contains a request under 21 UFR 210.58 or 3l4.126(c) for
waiver of the requirement at 2l (FR 201.57(r) for AMNC stuuies in

action letter.

cm e Y
. .

adequately support the waiver request. Tne request should:
NOt De granted and a statament to that erfect is inciuced in
the action letter. (Complete # ur ¢4 Delow as appropriate. )

Fealatric stuaies (e.g., dose-rinding, pnarmacokingtic, uoverse
Teaction, adequate and well-controlled ror safety and efricacy) snOuLd
De done after approval. The arug proouct has some potential for use
in chilaren, but there is no reason to expect early wicespread
pediatric uss (because, ror exampls, alternative urugs are available
Or the condition is uncommen in cnilaren);

a. The applicant has committea to going such studies as will oe
required. .

— (1) Stuaiss are ongoing. .
— (2} Protocols nave been suomitted and approvea.
(3) Protocols have been suomitted ano are unaer
review,. .
(4) Ir no protocol has been suomitted, on the next
page explain tne status of aiscussions.

9. If the sponsor is not willing to oo pediatrie stuaies,
attach copies of FOA's written request that such studies be
gone ana or the sponsor's written response to that request.

Peciatric studies co not need to ve encourageq because the arug
PTOGUCt Nas little potential for use in chilaren.

. The information incluoed in the application Qoss NOL ... -.» 5.
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. dissase and the effects Of the drug-are surricisntly smdlap Al
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from acults to chilaren. The waiver request should be. .. BV =
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Acarbose - NDA 20-482

Medical Officer's review of facsimile message from W E Maguire(Bayer) to Alexander
Fleming(FDA) dated May 31, 1995

The attached material contains information about spontaneous reports ot events involving the
liver in patients taking acarbose. [ reviewed this matetial when it was received and incorporated
the pertinent information into my NDA review of June 30th 1995. Specific reference to this
material is made in the package insert

Medical Officer M -’(\‘P\ \&D\:\
Juty 19, 1995

attachment: facsilmile dated May 31, 1995



'~

Facsimile Message Reguiatry Affairs

. it

Date:  May31,1995 . .-

P

Subject: Acarbose -NDA 20, 498
From W. E Maguire

To: Alexander Fleming
FDA - Endocrine and Metabolic Division

Dear Dr. Fleming:

In response to your request of May 30, 1995, attached are 25 reports of sportaneous
events for acarbose which involve the liver.

Twenty-two of these reports, describing 34 liver related events, are printouts from the Bayer
international safety database. These events were included among the 207 reports in the
Acarbose Safety Update that was submitted to FDA on May 10, 1995 and are included in
our presentation to the advisory commitiee.

Three additional reports, 850158 (elevated LFT), 850714 (cholestatic jaundice), and 950158
(jaundica), which had not been included in the international safety database at the time the
safety update was prepared but were subsequently received in West Haven, are also  ~
inciuded in the attached information. Please note that these three reports are in a different
format than the printouts from the safety database; however, the information included is the
same for all reports. .

If you have any questions regarding this information, piease do not hesitate to call me at
(703) 303-8719.

Sincerely,

l‘)‘u“‘-?%‘ﬁ“"

William E Maguire




' ,umcrmmmcnonmom

’ &

1L.paTIoNY INITIALE] CRMNTRY a.lmuma.nt.us.-c.m-m l.-u.mumua;'
“ Oay Ranth Yeor | Yeurs oy Rerth Year ADVERAE BEACT 1N
"= Jages » ¢ [} sarimer o1m
TPRECRISE ARACTIONCS) fren - ] darstisn .
Domstla - 13.mM  MoLM daye )
INPATIENT NOEPITALISAYON
D e o
i shut Jouths of Ginasbey sdmingasphe ey Sent fupdir.As the mee the
DICAMEITY
ﬂ-.““-?.“-l? =~—~Jﬂh
. ) ure tesarsnne
davsder sosverndlfameie dluggmnd
| ON ORIGINAL
. ANPECT MUN(S) (incluie ssmris rem) %wmﬂ-nm
// NN B =0 [y
{ a.aym 6. 00T0¢8) OF ABINISTRATION o 0
Lt soomg o
S ImIcATIONS) 08 U 5. THERAPY SATRI( fran-ta/dey, menth, yoor) | 21010 REACTION SEAPIEAR
Diabenes wollian WM - 22.mM AFTER RELNTROMMXT IOMT
1. THRAPY MBATIEN
— BE &

- ZIL.CONCRNITEANT DELN(S) MID RISDORT
u.mmnmnum-mmmuuummim

Diysasgyuening ssline 3'l'~ W09 wemtuued

.# “ — . ——
D.owmz :rr llfuun-l- mww«u m-n ut:t last mrah of parted, ots.)

L r—

Aagien pesteris REGULATORY §

Artamtoonts, entes) URVEILLANCE

@ —

3.0 AID ANMAESS OF MBSACRERE | Bth. | ] '-m .3 AMS MRS
Bayer Jogan 'B%’. a’f’ P Yy —— BAYER AQ

E'l'nn I:.I LITIRATURY Institute of Dru;dh!ny g
B e O SRR | 4200¢ Wowersal, rlo

k

éS'd 2B2hErtB oL Wo4  TT.E1 SEBT-TC-AtM



21000 ) ‘A
210001 641 9 B34
HE219N01 IVe0
tﬁ&%g—: v
SUVIA FAONIS

SAVD o1 PEET ‘Y M34  UOGT ‘61 NYP bt
SAva 9 P64 ‘T 824  bE&T *£2 NVT v
NG ALVNNG 01 AW thHOWd 2LV THOIAVII 1ddY

"NYNSWOHL QNY AVESJNW 40 2171YN0a

.nﬂtl«ncizh 20°Niway aa * “MIQ-.:._UI

keIt Hhcanuc t{SISKHY

VSINBNOD I1 SWOID

NYUSHOHL 0L ATSISSOJ4TAVEOINTIO 0L QRIVIIN
ATSVE0Nd 2Y 'NALUGdAN “AVEOINTID ANV Nvid
=MONHL 30 TYMVUGHLIM ¥3l3Y GIWAAOIIN 1Vd

ISLININKDD 3W0JJND

(I961) 20WVE ON* 'D010¥3IS 'V SILILVAIN

Sé61 ‘7 434 tal
WYIg ' FDWNDS _Lubd

(9) ANVWYIO 1A%LNN

208056 t'ON-¢

- 1 DN-¥

200-02-90 '“ON ALINDNL
dsSiytg
ol

3V _"d WINY UBNDANT SYM ALIWOKLAY HIT
WILIN '2dAL L¥D4

131mvL »OON1O
13ev. (3S0A¥VYOV) AVEDON

'NOILVINWNOS 1LNIMLYI

VOILVda8 $IS0dJEAY -

VIHIVIOUNIANAIGd _ "~ 135VICIA ANVIINODN
salavie '38N 804 ND1iWDIC

.4\=-Nn\-nn .nvo.m.n\.uu 5V
=13 _"1/h 268728L/918/L01 dY T1/N OLZ/0%é

7592/%2 A "0 1N SL/08LLs- 10D 11,
STZ/062P6427 1 LdD 98227171 1
fl\ ViV 87W/183L Lwva3d

1SISNVYD WML0 0L InG MIX

‘962

=56 1 01 QAZITIVLIISEON “VHIMINYXD JI0WI"

-1 LOGHLIN (AGOR FT0NM) ONINILI FWIATS
‘SINTYA NOILONNI W3IAIY 33SYINMEI “Sit
~YLSATOND " ININVITAIM ‘SHOLIMAS GITTNISI(
'SINIA3 4D STIVLM MaAHD

{7 INDD) T '"ON WWEN3S 220056 * N LN3I.



03InNLLm

ssasholn:
" noc.;nue Y dd¥IU-12Y3N 6.

Y I0ILL

rJUASYIN 210

ATINITINA '‘Onua 01 Luzazen.:d

POSEAIOUY LO-BWaeh '300OX LWV.SI
GQ3SVIWOINI 100 1St 'NOTLOVEE ASNIAL

'(OXY ANOIL:
— VY *(3) IHOIL:
——— e iNOISS3400d k.
pEST ‘82 43S ‘¥IAVE AR QIATIIOAN 31VG IV X

*SIVILINICAVd T 0N VINIS ISSIv6 ' "ON INIFIL

.!Uo.uzu\.uuuuhez i0M S6°SE°SH 34 ¥ TYNIILYNNILNI 1004VLIVA WOINI




'‘NOEivena

rbit

‘8T AW
‘oL aiva

IvND
1YM0
56T ‘S ¥dY YN0
‘NONd 2AVE INDIL¥II 144V
*RININDIS TVNOIMIL
L83V SUY
ISINIWNOD 11 SWOID
"NMONINA 2N TTIVHOIY
tSANAMOD JWDILINO

S661 £ Wvr 13y

¥You *22un0s *nnu.
—_ BH 3 —,u:“
—— AN WL VNI
(€0) -NIVLIING LVI¥O ' ANLNAL
1 ON NIO(B0 234t
12060¢ **ON ALIYONWLI
N ¥INVE _
VOW'G0 _'EIMNOANE SYM ALLINOHLAY HOTY
IVILINT '3dAl L¥04:

- 'HILPO4IN IVILI)
'SBO0LOV¥A NOILOY:

O’ 0ZXZ N[dEaNYI.
O SX2 JQIWYIONIQT
ON oSXt (ISORUVIV) AvaoOw’
3500 ATIVA 'NOTLVINNNOA ‘LNIWLY N

———d SV IS 1A LNYLINOIN

SNLINI3M $3134vId YASR W04 NOLivOICH

'VAIVETEVI/ASAL INVAD:
1SISNVI UIMIO DL 3AQ HLV:

'SINIAI 4D STIVLIIO NIWLY)
"ON IWIN3IS 085T%8 ¢ TDN INIIN

¢ 1N0D) L




gINILM

(HOISHIN-D y g3

' ngunﬂwta:.unu w3 MOsSY.
T(EWY) AW3A noL83% 3%
tLWV] an*n_:-u“..

U nﬂlguwﬂ'd.&mcﬂﬂ. LN
-guIAIN 1 IBILL
.U—.dt.ﬁs.kxnu.nuﬂ onia FTLLLE AI LN
H.—Inunem pnaad 01 Luzmtonhd.-..
v13¢M0 0L .
wyay 40 NOI1VE
. yool ‘82 LT 19t A
- w66t gy AWM ioud 2
[eusaudl 353 usy3auas 4oaty 130090 Auvist
2 NONEY glfid Ro1iMnd AN a1t 10T LY F13 FLU
.n!ﬂnﬁdﬂ’iﬂv CERRE LM
—.mldummwtﬂ:ﬂntun $03 WOSY:
1L SHYY N2 snot¥3s il
(SdV) § NSMTL:
aowinlad i.bbtﬂﬂ.rug [
Pyl s3I [ T H
.ﬂ!d‘lﬂ&..—.zﬂa—ﬂ onsd .ﬂzs!!.hgoﬁnn ongd NSy T
U.—ﬂnﬂﬁﬂl g1ss0d onue 01 &M—.—wl.uhc.r.
r136N0 6L .
19gV 40 notive
vkl gz WOT yhibl gz uWRC gl 3w
cp.- g1 2 vebt ‘51 A N034 3Lt
uye dl‘ﬂ.‘ﬂl‘ smyae 14 1200238 13visL
dcgugﬂd ‘Nivéd auz yaluwyia 151 snglidvat ISUIAL
“\I\\l
. _ w — . (on) HOL:
- 13V e ~ 1 (W32 AHO1:
A .lanﬂﬂﬂ*‘& (SINSIA { M
seb1 ‘S anv 13AVE AN a3IAIIdIN J1vae ERE 3 ¥

.Oﬂ-hulu.hcs t oM WINIS aEslve 20N JUE 3oL
gh'S0°50 3 | ._cz-:.dzdw;u 1004dvavd IWIINL’



SNONNILINGD £661 "92 d4aS 1v¥0
SNOANIINGD 168 L2 onv Ivio
SAOMNIINGD [68T ‘22 OnY ivio
ERenu1LNDD feeer 01 4N it
Sivd & 9661 ‘L NV s6el ‘S NVr Va0
INOlliVunG Dl 3ive 'WoYs 3iva TNDILVIINddY
JEVASIA ANGLSTITIVO 0L 3TAVINGINLLY
'SLINIWWO0D 11 SWOTI

‘SINCLSIIVO _NMONX 01 I1EV.LINGINL

=4V NOILONN4 JILVdIN IVWHUONEY ANV 2010
~NOYC “S0d_JONITIVHOIQCIONINDIS TVaLdWaL
aLYnbIAY NI Oznhn HOA{VIXIUAJIHIAIL 'SWY
TAONATIVHOIL 03N 'AVEOONTO 40 TYMYHQHLIM

1SLININHOS IM0OLN0

13504 Allva

be6T ‘02 HdV
You
IYNGISSI408d HLTYIH

(9D} NIVLIINK Ly3HD

S9610L8
znu $31IM

In ¥isve
vEn SAN1w
vou:go
SWOID
IVILINI
(Y3d) &

INOXAVINWANGA

HMONS 0i

.uoxaen 148,
L RN NI WY
313).
— ) PE )R YL )
S AULN

1I2AN NIDTNC N3
'TOM ALINON.

—GIWENANT SYM ALIWONLAY W2

13dAL 1¥0.
‘YAL¥04IN IVIL
'SHG1OVY NOILY

N3IYVNE avi

1I8dY Y
(ISDAUYIV) AVHD))

TANIWLY.

———

13SVISIA ANVIIKDI
3N HO4 NOILVON

IVAYA G¥Y1/71S3L INVAY
*SISNVYI WMID DL 3G Kis

"QAINIUNCIIN S “SINDLS 114
ARD ATGYEONd YW “SHOTLIVI:

40 13SK0 AVEOONIO ONILNVIS ¥ILi¥ AVQ

(" 1NOD) t

*"ON TvId3s

*SINIAI 40 STIVIIQ N3IHL:
[0S0%6 ' "ON AN3I.



(23133d4X3) $3A

ON

‘SUIAIN

*INVHYId ANOIDSIO ONYO
ATINTTIRD

AvQ A
a cnou mr ch

TeWICURE }SE} USTIOUNS JEAY]
TVHEONDY S1S3L NOILONNA M3IAIT

(431J34XINN) ON

‘SHIA
* ANVHEE4  IHODSIA BNRYd
Narssed

$AYG &
61 ‘6 NW{

L4
PE6T ‘9 NVI

H1¥

anez

1 IV

9661 ‘R8T WdV

INOISSI0Ud

1UIAYE AR AIAIAGEY vd

(J31334X3INN) DN

‘S¥IAIY
*INVHY2d T LINCOSIA enda
3d15504d

sSivd &

bEGT ‘6 NYP
Vouh ‘9 _NVr
U EMDA
ONT1IMDA

€Q31D34XINA) ON

‘SHIAY
T ANVNESJd " ANCISIG CnMa
ATINIINN

T “9 NVYIl
ssgpunep

AJICNNRYT

114

£53uviL 9§
ERL L

'SIVILINI AV T ' OM VINZS

1{NOISHIA-O) 03713d
T(SNY)ISSIAINSNETHIS w04 NOSY
PCSWY) LN3Ad SHOINAS IS

i T(SHY) SSINSNOIY
POOMINIIN Y dd¥IY°1OVIN @
t3W01

'IUNSYIN UILNO

1ON30 0L JIKSNDILVT

113850 01 W

‘¥QY 40 NDILiWY

t0l 3%

‘WO¥d 3l

1300230 1HvIS

mis SNOILOVIN ASHIA

1(NOTIS¥3IN-0) Q31133
SCSHYISSINSNBINIS ¥D4 NOSVY
t(SWY) 1N3IA2 SNOIMIAS 1S
I(SHY) SSINsSNoIN

¢ "GOMINIIN"Y mems.bwmm“um
‘3UNSYIM ¥3ALNN

'OnYa0 01 JIHSNOILIVT

113SN0 01 34

‘HAV 40 NDILWH

‘DL 3t

‘e0N4 31

+349J30 LuvViS

ST 'NOY1JVIE 3SH3N

1(D%) 1HOI

(2] 1HOL

X
IDEEHE :"ON IN3IL

S$8°S0°50 34 2 TYNCILYNYIINI T004VLiVO TVDINI



SAVA 9t
'NOXLlvanag

1vido

Ivag

Ivio

S66T ‘52 435 €647 ‘Of 43S v
‘gl 3ilva tW0¥4 3iva tNOILYIITddY

inol
40 AINVENNLSIA AITALINVD
31 ANVANDD3S VIASAYN TOIAINIMNJ00 Ald00d

YIAIT

FSANZWHOY 1Y SWOID

‘HOLD0Q WOoNd NO

dN-M071704 ONILIVNY VIM WOU:
STIVLIA HIANIUNA'*GO WaAY
“JONITIVHIIN OGN NMONIND IW0JLIND
¥0d STIVAI3Q OR°YON AR diao

-]
oz -

v661 ‘D1 NYI
0 $3AYR
TYRDISSISJONd HLTVIN

(403 NIViING LY3INO

£000%6

Zs6962

NED S3T1IM

v NIAve

m I d3AvE

_ a0 HIAYE

K ERD

YU 10

. SWo1d

ILIN]

)
oN §
oW 001
ON §

oW 0§1 1378vVL

‘3800 AIVE 'ROTAVINNNDY

SNLIT1T S3430KVIA

o TR [
_uUl:ﬂn 18041

"ON ALTHOHLM

'OAWEOINT SYM ALINOHANY WXt
13dAL L¥DaI}

NIl NO43Y IVILINI
1SHOLIYY NDILOVRY

TIHAY IVN:

NIWNG 41 3%
AATIWVIINIGT 1€
(ISOEAYIV) AveOONTE

SANINLYIN)

3SYISIC JNVLIIWOIND:
135N ¥0d4 NOlLVOIONI

YAV V11531 LNVAIIG:
TT1SISNYD YINLO OL ING WAVEC

"AJVHEHL

AVEOONTO ONINNG SIN3AI (034073430 id

("LNDDD

ISINIAI 40 STIVLIO HIHLNG:

T 0N TVI¥3IS 6000% : ON LN3T.iYc



(@31734X3INN) ON
on
ON

*3NVHEAL°1HODSIZ On¥a
a1iveoNd

£661 d3S
CTY LT

vasnva

bekY ‘0T Nvr

YIAVE Ad a3l

(GILI3dXT) SIAA

" ANVHYE3Id " LN
AN

1}
1

o
A

$10
344

£661 43§

19WIoUGE IS8} WOFIOUN) JBAT]
TVH¥ONEY NOILONNA DILNJ3IH

[S)UVIA oL

AW

QINNTLN

" (NOISHIA-C) Q3T1I3M
‘(SWYISSANSAOTNIS Wed NOSY:
"CSNY) AN3IA3 SROINIS 1SC

) T(SWY) STINSNOTN:

' GOULNIIN" V" ddvan” 13VaH C3
JUNSYIN BTLNIL

'ONYa D1 JINSNOILYY:

*1IENG 0L 3]

s4a¥ 40 NOT1WNe

'Ol 3Mt

IR

1300038 1HVLSC

18T *NOILOVIS ISUIAC

(03] ANOI:

'(M2} LHOI;

13€

X3

ISIWILINI'AVd [ '"ON TYIN3IE 60006 * "ON LN3ILL:
S6°40°50 3d ¥ TYNOILVYNYILNI TOO4viva TVDINI-



9661 ‘6 B3d 3L

v NILVE
TYKOISSRA08d WLT¥IH *3J2¥N0S 1NO04
L"ON JNIIWuvI
- '3
L ONIATLIN UNIVNIL
T (Y)Y vRulsny PANLNN
. S6/61 W 1'ON_NIOIMO ¥34'
Y UIAVE _IWMOANL SYM ALINOHLAV HII
IILINI 13dAL 1304,
3335103 143180434 WILN
- LSHDLOVY NO11DY
NDILISOdS A DIO¥IVIV PH0LIVE XS
SNSNBYIDHOITY 180LIVS ¥
¥NOWE 1HDLOVY ¥S
£661 ‘L2 uaY Z661 AW 1vdo £.3 YI43A WNISINO'
£661 ‘L2 MdY Zbbl vy %0 oM §°21 (11vdDLdVD) NINIdi
E6BT ‘1T udY ZE6T AVN (NviInOENS) ‘J'S NI nsi
E661 °*l2 ud¥ Z66T AVW V0 oW 0BTXS {3508uvIV) AVEODD
'NOXLVMNG '0L 31vQ *KO¥d 3iva 'NOILYOX 1ddY 1350Q A1IVA 'NOTLVINWYGS TANIWLYE:
1ISVISIA LNVLIWOINE
IT SAIIYVaw S3i13avia YISA N04 NOZLWIIA
‘SINNMOD 31 SWOXD TVAVE RVI-LSAL ANVAY
*SATNVI ¥3HIO 04 INA MY
" LHISNT "§¢ 0L dff
JOVNOVE N1 QINIAISNODIIIRISSOL I SHY 149 GNV (2 0L dD 100 ISVIMONI ANINWAD3Y
'SINAWNOY 3W0DLN0 'SIN2A3 30 S1IV1I3q ¥IH1W

(" LNDD) 1 '"0ON TVI¥3S @62Z266 ¢ 'QN IN3L.’



nauhuw._xuu S3A Suruutumu S3aA .nze-mcw?.nu g3113%

1 CSHY JESINCNOLUIS W3 WNOSY.

Y (SUY) IN3A3 snoi¥as 4%

on oN P QMY) scaNsnoly

. _.anu...suuci.._mqua.rucmu 4

suaAIY . LY ELY:! ] t 3021

.m:ctuu._.h..uon-n anid - JNYNEEd Lnolsla anud + 28NSy YILNE

37615504 21418504 1pnug 01 ._n:n:a:ﬁ,

T43SH0 04 M

13gy 40 NOI iV

cpet ‘L2 ady 68T ‘L2 1d¥ rgl 3

7661 AWM 2661 AWH 14084 1l

peseanlcuy 1408 pesusasoiil 1008 s3aeaad 18Yis!

r:ﬂcﬁ_ouu .nmncunuzm 140 T4 h:usguw¢ .nmréwsu:n 100 151 IR0 LIV ISUAM
e

e 1 . —1(0W) IHOL

CaLINND AYISYIYY — ¥rll! (14 G -1 (3} JHOL

._:u-c.—uw._u A .xunmnuuauu (S)IAVIAA 7% 3

sebt ‘L1 330 TWINVE AR CELYEREL] alva E iy X

: ..m.ucuPHzH.ukL 1 v ON WIN3S gozzee oM JLEDSY
n!lan_zM\GWnn_nro: 104 TR LR ad 3 L LLEIL D 1004VAVD 1YIIN]



SHINON 02

tNOILvENd sy ILvd sNQILYIINddV

1 31yno3ey

FoM3003S ¢
JwWN0D 1T S

chel 21 WC
vol

dqzu-nuwmans CYRLEL

£9) ANVHEIO

YWONIONBYD WOISIA 20 HO31J3533'A¥308NS

oW 802 l3evi
13500 A1Ivd 'NO1LYINWE0S

SAAI11EN SRIIEVIA

ne:m¢zzmn=¢
AVEDDN 1O DM1J

[ *INDD)

13l

Ebéﬂussc L
134AL L¥0d

1y31¥0438 W11l
- '$WOLIYS NOELIIV
15IUNSYIN " BINL ¥0 ' #O¥IC O3

(FSLUYIV) AVEOIN
FANIWLYI

.|I.I|.....Ill_.ww¢um 1a LNVL1IWOJN
1364 804 NOTIYILC

/0 68 (4O /0 9 55!
‘q AvuedNYO oN14401S
QasyIBL niannrile
¢iva’ gyisisal FCTLER

H

1gISAYD WIMLO 0L NG v

3

ik )

1718 30 ISYIEONL IV UV ELE
YY1s 314V SHINOW p2 1novy
T§1NIAI J0 SIIVLI30 IR

T 0N WINIS ZGTIE6 ' ON IN3LL



YINOISHId
£661 ‘2T NF

13y

tNOISSA408d
1YAAVE A9 d3EAI373¥ 3Lva

£G31234X3INN) ON

oN

*SNINIY
AONAAIAI " 24NSNKE
SAYQ 01

£66T “2 AWM

WRUSLTQRATITH
FSVINWONT NIUAMIIIA

[4 ]

T3¢
(SINV3IA BL

AW

J3annILm

1(N

T(SHYISSIN
1{SuY)

1 go¥iNIaN

St

01s
sno
iN3
1Sl

1
ROI¥3
N

(SHY)
¥ ddv

*OnNG

1sT *NOTLIVIN SUIM

1(ON) LHOI

L(WD) LHOL.

13
£x

SIVILINTI LY K ''ON TVINAS LGTIEH *"ON AN3IL
€6°50°50 3d ¥ TYNOILVNYWILNI 004Vivd TYIIND



*HOILVENG

. s6e1 ‘BT Aww
TYNOISSINUd HLIWAN

(Q) ANVKWEID
28551026

ysn $3TIk

YoR

3v_"a dWy
dduh-ZW

{ 3IsSpEv 10HOD VY

A

!
; 'AJUNBS LuODd
.anlmlhqzuc

—02WH04HL SYM ALTMONLAY HOT

'AdAl 1¥0d
'¥3L%043N IVIL]
12M0L0V4 NDILOY

1¥0LIVS NS

quYLIN 30VHdOON
(INILIX0NWVL) L1VXOH
NOONTO

(3S90UVIV) AVEDIN

LINZWLY3I

'ASVISIA ANVLIIWGON
35N ¥ed NOILVOIZ

‘10 §22/LL8/- dY 1S5/98/51 L4OS
1882/200/95 LO-VHNWYD :26°81°'82/51/8° 82

Z64LT ‘'S 1D0 VW vl 1 iaievl
2661 ‘92 das V0 ON 82
ZHLT ‘v 43S V0 avy t-2/1 131991
ZH6T ‘ST 100 2661 ‘9 ony NG o 88t 1378Vl
‘0l 3iva 1NON4d 3iVa NDILYI1ddY 'I500 ATIVE 'NOXLYINWNYOS
“OIUD NMONXNN‘IATSSINIIA ‘ INOUAINASOHIAS
IT SALITIaM S3l3BvIa
a3i2348nS
FENEY MHODTY FIDONIANIWHIIC IATLISOL
‘SINIWMOD 1T SWOID

"26°01°82 JONVNISIO "SENVMNALAY S3nIVA
QY7 ONINITO3A ~“AVEOINIO 40 TVMYNAHLIM
'SINIUHDD MDILN0

'VIVETEYI/LS31 LNVAR
iSASAYI WIKLQ OL ING MHir

‘N335 SIWAZNI HIAL) 40 FSVIUIML LN
-1¥341 AVEOONTID NO SHANON Z LADBY ¥3I1i¢

(" 1N02) 1

‘"ON Tvinas

1SIN3AI 40 ST1IVII0 ¥IHIN
LZSOSH ' DN LN3YL



QINNTIN

(434034X%X3) $3A VINDISUIA-0) 3311
' (SWYISSINSNITEIS 404 NOSY
'(SHY) 1N3A3 SNOIN3S 1S
$3A T(SWY) SSINSNOIN
“JE74dY 10N :QOUINIIN Y dd¥IW LOVIN O
'ADYSMT ' 0L
T INVHEIL° LNODSIO OAND 'IUNSYI4 WILINN
IMMIAIAT " 4INEN] tONY¥E 01 JIHSHOTIAVY
1SN0 81 24
‘Wav 40 NOLLVE
104 3l
2661 ‘ST 120 WO¥A A
{IOUgE 388) MOTLIIUAS JBATY 330934 1¥vis
ISYIUONI SIAZNZ WIALIT 151 TNOTLOVIX ASEIN
- i A2 1
'
INDISSFI0Nd (SIWVIA 9Y '3
£661 ‘LY d¥VH 133AAVE AR GIAIII3N UVC ATWMIA iX

ISIVILINI AV T *°ON IWIN3S L2§0%6 : ON 1N3IL
$6°50°60 3d T TYNDILVNYILNI T004VLIVD TYIIND



NMGRMN 10
Z66T1 ‘BT AON vy

Mg vao
2641 ‘S2 ADN 1Ys0

SAVE TT 2661 ‘L2 AOM T64T “9 AON o
INRILYENG 9L ailva 'WOldd dALva INOLTLVOI 1ddY

TSININN0Y II SWOID

11

t{ 304YHISIO LVd
GINOILININ LON 3MOOING°

q
BOHLIN AVEOOINTO
TSLININMDY [OJLND

' 82
NMY

LA 11 S 4 “M“
TYNOISSII0US HLTVIH

(4) ANVYHEID
f2es1028
2SaL 1T
vol
Iv_'a iy
IVILINI
- é
1314
oW 8
oM 52
o §°21
oW oem
o4 0 1378Vl
3500 ATIVA *NOTLVYINNNOA
(26-60) 1TvM H0LNIIS0d “ROLADNYAN]
IVINALNY “NOISNALNIdANH
ISVIASIE L¥VIN ANVNONOD
SALITI3W SaLduvIa

$31
: 132908 Lu0d

—OANNOAMI SYM ALINONLOY W31
'3dAL LU0

‘83140434 V1L
TSRNLOVS NOILJY
'¥0LIVS XS

auyiye NOLYAY
(I070M1V) NIWWON
WD NINld

(SSY) NIN1d
(AS0TUYIY) AVEOON

'INILYI

LISYISIA LNVIIMODN
13S0 W04 NOTLVOIQ

*(031VYOIONI LON u.—.nu._.vmc sAva)

0 9952 LO-VYRHYD

9/8 1408 i’6 L08S
THLVA9Y1/1831 INYAT

tSASAVYI WANLD O) ING MLV

“AdVEINL

AVEOONTIO NO SAVO OZ LNOEV ¥11d¥ WIS
SISYNIUVENYEL Q3SVINONI ATLIHOITS ITONIS

(" 1N02) | I

TSLNIAT J0 STIvi3q wIMWLY
OM 1¥YINIE 9ZENES + ON INILI



(Q3LJ34X3I3 SIA (NOIS¥AA-0) 03113

..a:q.nmu:ua.u-un 94 NOSY

TUSHY)Y INIAT SNO1N3IS IS

oN TESHY) SEINSNO TN

*91144¥ 10N ' QOMINIFN'Y’ ;;¢u¢.~wmmu0u

*INVHEI4 LNGISIG Onad 'JWOSYIM ¥ILND

FONICIAS" J4NSNT 10N¥a 04 4INSNRIAWY

t3ISN0 0L

NMONXNN 'u0¥ 40 a“mpm"

2661 ‘9Z ADN 'HONd 3L

(PWIOURS IBE} UDEIIUNS JBAEY 1360230 1¥VLS

dISVINOND SISYNIWVSNVEL ST INOTLOVEN ISWIN

1 3OV n»a .mnmw »nwm

1N01S53 408 (SINVIA 99

661 ‘LT BVN tEIAVE A8 QAATIIIN 32ivo 17

. 'SIVILINI AV T '°"ON 1V1¥3S 92506 *"ON LN3LL
G3ME0 MI QAL 4EL0N $6°'§0°50 34 T TYNDILVNNIANI T004VIVA TYIINI



$661 ‘T NYM ‘31

TYNOTSSI0Ud HLIWIM 1308N0S Lu04

L 0N INZINEY

- 1371

- ——— L 2ANIEI4IY JN VUL

. (@) ANVKE3D 1 ANINA!

'CON HIOIND N3
—LAJMH0MI SYM SLINGHLNY HOT)

IVILINE 1341 1¥04:

/ 0 " ON ‘90 MIO3INNA '¥ILNOL3Y IVILY)
962/2599 ON MONJI13L ! 0438 1viil)
("d30 BITNSHI) SALITIIM SILIMVIQ E.Spuﬁ b H

CTOH ¢+ NINIINVINLY N G111
(ISOBUYIV) AVACR

'‘NOILviDnG 01 A1va 1W0N4 aAlva 'NDILYII VY 1350Q AVIVE 'NOTLVINWNG S TANIWLYI
asy uaue LNV 1IN0 IM
'3SN 04 WILLVIIM
L¥0438 40 W)L 1Y ‘uhd—.ﬁo.‘n ox
uh&.ﬂ.uhg;-negs 30 WHT N2L14Y1IORVE
TVHEON NEKLIIN LdO‘DH=100:AVEOINID 330431
ISAN3NMOD II SWOID

:.cn "AVIZ1SIL LNVAIY:

SISNVY IO 01 ING Miv
‘AISVININI LdO ATEISSO04¢ LNOLIN

tS1NM0Y WO0J1N0 TSINIAT 40 $T3VIT AINLW

(" 1NDD) { *"ON TvIN3S 891086 ¢ O8N LNII.



(031934%3) S$3A t(NO1SU3IA
.aﬁ!«uaagnansun 904 WOSY
t(SHY) ANIA3 snoINas 1S

. on T(SUY) ssInsnord
21144V 108 ! .OUGP-nNI.d.&Lqut..ﬂ:ud 9

* 0L
. 1ENSYM 1340
wuu.wmus.u.u.*-nzu 1Onug 04 Lusmta:.:

paswe oty I iyt 4 1300030 1¥YLS
03sY3IVONI 1D-VIAVO 151 sHDI 10V s

- 1 3OV — lnnnaeu.nw »p..aca___
—— po15532084 l...il.\\\ll\.\\\\\. 3
geet ‘91 434 —— 143V M9 aaATAd3R aLva YL, EL] Y.

.ma¢~h-_u.bcs 1 ' an R ARE L go1sss ' OM AN3AIL]
TR LI 1 343 .-c:euhcixuh:u 1004¥LV0 I¥IIN]

u!sn!m\.ﬂnuuuhet 104



SAORNILINDD
SAOANILNDD
WL T°V)

'NOLLVEAG

is0
181
217

TL6R/90TZ0 ¢ 'ON ANDHNdIISL

661 Nr
0. 3iva

vuo

1vEo

I&6T IAr Y40
'HOY¥4 Aivd *NOTLVI1 VddY

TEANIWN0D LI SWCID

NOVIA IVILNINIIAIA ¥ °LVMNOINT ON

$80d "1via
VWMDN S301

VAt

dINI GILIIMIT AIND :SKWY
AYREOINID 40 IVMYRANIIM
TSANIWMOD AN0ILNO

s e

Al

tAJUNOS 13043
LGN 3N WNVYH

- _—  IMIANIAN_JENIVIILI

(d) ANWWNED ' ANLNRD
- :'ON NIOIMD ¥3AV

YO _Q34HON] SYM ALINOHINY HID4
IVILINI 13dAL iWO043

‘O M “ANINGYEOR _- 1UILY0L4IY IVILIN
'S$¥010VS NOILDVI

ON 170 XO¥AHLD.
OW §2°§ 0 IWVIINGELI N
ON 00f dvi 9M 001 {IS0ENYIY) AvEDONY
13500 ANIVE GNOTAVINWNOS *IN3WLIVIY.

INON 13SVASIA LNVLIIWOONG:
1 II SAITIT1IM S3L3EvVId *3SN N0+ NOILIVDIQN

0 51
1O-YHWYC '1/0 1Y 100 f1/R 1Y idO 12628
‘WIVA"EV1/1S31 (NVAITI.

1SISNYD WINI0 CL 3N0 WiV

"OIDLLI0N JUIM SIWAZNI ¥IATT GIASYIUIN]
INBLVINL AVEAINIO NO NVAA 1 INCRY WIL4Y
'SANIAD 40 S$1IVIIQ HIH LM

("1N0T)} T :'0ON TrIN3IS H600SE ' "ON INIYILV



RINOISNId
‘v 934

s661

GINUGINI /QZT 110N

(A43103d4X3) S3A

N
*I17dd¥_10ON
*SHIAIY

"3NYHY34 T INDOS IO Onud

2791850d

266% WTr
PESBEISYT 1 40S
OATVIYONI 14058 daN2

4|
SMIAVE AR Q3INX

01
N

$
3

340ud
alva

(Q@31334X3) $3A

ON
*3I1ddY_ADN
‘SH3IAN

‘ANYWEId  LNOJSIC ONHA

27015804

Z661 MF
petes.OUE | 005
a3IsvIWNI 1098

wha
{s>uvas 1%
I

SIVELINI 'ivd 1

181

daNNIiNg

A-0) 431138y

38 W04 NOSY3
1(SKHY) un

' GDYANIIY L X |

i (ND
*{SNY)SSINS
m. 1¥as -n._

W04 AW
1300330 18VESE:
TNOTLIVIN ISUIAQ

1(0Y¥) IMOIR

L{HD) lHOLI)

V'ON TVINAS  v600%6 ¢

£X3
"ON INIILV.

R8BS0 34 T TVHOILVNYIINT 1004VIVGE 1VOINITZ



S$HONN] LRGD
SHONN1LRG
SHANOM ST°YO

‘NoIivEng

16890128 ' TON INOHdIEL

1661 ¥

1661 NYF

266t 934 pe6T J30
+01 3iV0 0¥d A1vQ

a0
Va0
VEC

tNO1LYDT1ddY

onud NO m___w-—cs L]

- 2 Waldv 130N30LIS VADIUA
tSAN

NVD DSV _3EVAS

S 1NN ISH3AQY AYEOIN1D

sl

1 31¥N
IWN02 11 SWO1D

16 ONIATIANN
10N _“N3ARID w;mcwmm DN _tSWV

TYNI

gy _3sNV)
+31QYSSISSY
"gaA1083
YMYUOH1IN
0> 3W031N0

. ge61 ‘5 _13J FIU

LYIN2S3WIAY 5I1VS

JWNOTSS3408d HATYAN 1 39UNIS L¥04:
“1 QN FHL WAV

+ 3111

(Q) ANVWEID e
] - ' -oN NIOTHO ¥IAL
Yol LEF.—E«O:.—? HOIk

1YI4INI Adil LU04E

-¥a ‘M ‘ININE130I 1y1L80d43% WILIh

rSAQLIY4 NDXLIJW:

¢nzmznwh=¢uomn.._¢um>= 140LJvd NSl

o 861 NYSIudY LY

oM §2°S Na20190

o gec  HVL OM oot (IS00HYIV) AVBOINT

13500 AlIvd sNDILYIAWNDL LANSHAYTY
e et

TIYILYY NOISNILUTIAH lllll'lll.lmmcunun ANYLIMGONG

II SNL1IVYIM s313evia 136N ¥04 NDILVOLON

*SONIONLS 192100 10K1 V4 1ROHLIIN “ODICUNIN
YI/0 bz 10-VWMYO 1/0 »2 140 126-20
1¥3vd EV1Z71$31 INVAIT3

+$ISNYD MWIH0 01 3nd H1lv3

‘Q331100

313  LO-YNNVD ONY 140 40 ISVIUONI FEIS B
¥¥3A 221 _1NORY “y1DIWHa3D 40 13SHO
INIWLYIRL AVEOON1D ND SHiW B-L 1noav’ 14¢
1gINIAR 40 $1IviAT ¥INLWN

{ 1NDDD 1 ' DN 1VI¥3S £60056 ' ON INITLY



¢g3123dX3} $3IA

oM
‘31 1de¥ 10K

*guIAIY

. anvauad” INDISTE DAY
IONINIAT 3MSHI

2661 W34
2641 %34
pusnesduy 1408

aISYUON] 14058 N2

e
1 }H0X5S

34 IMASOOM -
sebt ‘% 13d

1 3VY
33044

1 u3AVE AR Ve TS ERE L 3ivd

(@3103d%XI) S3A

-n114d¥ 100
“gu3INIY

‘uzazau&.hznuwna gnud

uu:mnmsm.wuﬁmZn

pesreddul L —Puue
C¢AUINI LO-VNKYD

_ﬂmruwmxwzsw oN

-5314d¥ _LON
R ELEL

.m:«tums.rzaunna onud

uuzmnusm.musazn

531
(S )M¥IA 5§
ERL PR

qANNTLNG

+(NDISIFN-D) 037139Y
.nmtaumnmznzaunum 4 NOSE
t{SHT) hausu snn1uas 1sc

1300330 LuYiS0
aus LD I3 ELL

L {NO1ST3A-0) g3113nY
.nw¢¢uawuzm=°m¢um W04 NOS5Y3

..nadwzﬁwﬂh¢.&L¢U¢.hm¢u¢uww
1 JENSY I #31an0

on¥a 0L JINSNBIIYII

T13ISND D1 Mt

13a¥ 30 wolivan

gL Al

wpipYd 310

1300334 1My4s0

151 1Ne1L0V3N ISHIND

veoW) WO
3 B13
[

1) &

|\|]“Il|"l'l‘l‘“
‘I.l‘lt‘ll‘ll.\ll\!vlllllt

.ma«HhHZM.htm 1 :'ON 1Y IU3S s$60D56 s ON ANELLS

§6°50° 50 3d ¢

J¢3°nh¢z¢ur2u 1004YLva WIINT!



SAOANILMNGD
‘Nolivend

156-009/15070

T 0¥ INDHL313L

2667 ‘41 ADN
TYNOTSS53408d AL1IVIH

(@) AOV¥ID

IVILINI
aN

‘WA M- H CNNVRINNVYH

Q31034518 ONNE L HYLINOINOD

aIdIng

(0OV ¥ ¥ 171L) 'dIAZ¢INOZNIL 1 3SNEY ONNa

(0OY S)33M % 111L) 3Sn@Y 10H0DTY
ISNEY ONYa
SNSAKVIOHANY
AT 22 1vE o 0§ XZ 134v1
‘0L ivag ‘WON4 Alva 'NOTLYIY 1ddY 2S00 ATIVA ¢ ADILVINWYCS
SNLIY13W SAI3EVID
SILid30¥NAN/TOH0D Y

HLINM Ldwdllv 3QIDINS 3SNEAY T0HDIY

1118 1p01 >
TSININWDD 1T SWOID

"QIDUVHISIA SYM i7d 13W0ILING 3AIJINnS
HO NOILYWHOANI ON “03dd0LS 13A 1ON SyM o
JYO02NT9 (26°T1°91) 140438 40 3Lva 171t AVEOINTO O
TSINIWWOD JALILNO
(" 1NO0D) 1

PN IVINIS

t31ivd
.uug}om 180438

ELrn
—— T P B TR
PAMLINRDD

"ON NIDIND ¥3Ave
EEHEEE:« HIIKM
‘3dAl 1¥043d
L L¥0d38-AVE-ST

‘UILYDIIN WILIV]

————

ISHRLOVY NOLIDV3IY

—_vaDidvd NSIM
tHOLIOvd ASLN
'HOLOVd NSy

- TONdAKOH
dO¥ 100N

N0¥3IdIdIg

NG2f 10032

J1¥01\2

1VXNNL

(3S)0uvIv) AVEOON1IO

fANFWEYIAL

tISYISTA ANYITWOINOD
$3SN NOJ4 NOTLVIYANI

"SHOLdNAS ON 'IYWHDN
¥i 001 < LO-VYNWWD 10oe < dY
WAV RY1-1831 ANVAI Y

SASNYD WIHAG 0L 3INA Hivaa

JONJAHOY/1040D1Y) _dN3LLY
08 YYiIdSOH 01 3OM¥iilWae
ASadvy ONNG-1DHODTIY DL ING
HULS F§043E°LYALTI SIMAZNIT
'S1IRIAT 0 S1Iviae ¥3IHINNI

1£9(2Z6 DN LNIAYLYd

I.Il.l-II.I.|




SAINTLINGD

LOaLIFRI) <3 (a233d¥A) s3Ik ¢ nzc—wwa_-a uf 1311381
1 (SWY )55 INSNOIYWIS YR L EL
T (SWY) IN3AZ FLRrEL] 15t

zOH.:nzau snolvas LSOM L LA ] +83/ zan:ﬁzoo snoIvds 150 10N LOK ‘g3 T(SMY) mmuzmaa-umn
~31144Y 108 "211d4¥ 108 _.aauwzaux.a.smdui.bU¢m¢ g1d

‘RN “e¥3Add 13W02A10

ANON AN 13uNSYIM WALNNED

»..uuu._-.-._ >4uuuaz= 1gnud 01 m—:m..en»:._m

- 1 LASHC ¢l Mil
sAVd ¥ A sAvd b Y4 gay 50 za-:u:n

2661 +11 ADM 2661 <11 nON :pl 34%0

zebt ‘42 L0 7661 ‘02 130 1wpdd 3590

-v‘.....ucm .nlvl:ann_..n sutieAnlY 1Unlitu:m .—a--t:ia . 1340230 1visod
ountwu_o:n wumcrﬁtwas; ‘o HiY Wm4U¢uzn pcrtts.qo gut .zo:uqma ASHINGY
—amkuw._xwv 32 .nupuumxmu s3A pzaumuuzla. auﬁunz

. (suyssaNSNE1YAS A0 NDsV3Y

<3 NOTLIGNDD ¢<noIAas 150M LGN g “S3h t{Spv) mmwsmabns..ﬁ

-511dd¥ 10K Tariddy _LOW ".aaxnznuc.c.m._uws. 1o¥an Q1d

*guaAEL “gyININ . JDILP

ANOK INAN +IUNSY 3N 3NN

A1ANTINA FRE Rl 1onug 61 ._m:n:o:c..u:

t13580 08 ik

s §2 giva £2 138 40 #01Lvund

zeat ‘11 AON 2661 11 alN :0) 31¥8

Zeal ‘02 13 uwz «pz 120 rwosd 3iv0

‘l.l.Lu.-m POtlﬁtln ﬂlﬂlnL»E.« ﬂlltnﬂﬂbv ysp u_..uu.J ..waouwn P‘c.rm.uu

G3SYION1 219-YWMVE ane 03S3UoNL o1 1st 1901 1ov38 ETEL
ill..l\l..lll:l:ll\lnl...

.\\I\ \lx\\l.li.l.l" rox) 1ROIM

[ILTHY) :qumauacu .Il\.\.li...l\.lul\. 130 i 1 {WA) TG E ]

e evt— ,gﬂmﬂuwndu {SI¥VIL i “nl!\\\l\n\.r\“wuﬁ

o6l i1 ADN :y3AVE M P r LS ErEL] FIL 31N ¥ |3

,w.z:.::.ha& (AL L] 1WIE3S 1£9120 oM IN31LVd
TR d ¥ A«..o—hng—m_rzh 1004VAvE WHINLT



‘NOILVEARQ

658Z/T9650 7 "ON ANOHdITAL
2651 22 438”7 2661 ‘51 Onv Vo
Z651 °82 438 2661 ‘61 Onv vl
2651 “8% 120D 2661 %1 WL e
26al *Of 400  ZHET ‘51 if vuc
2661 “0S 120 2661 ‘vY N IvEL
Zebl "O0F LOD  ZHET ‘%1 WP wuc
‘04 3iva iWodd 3rvd NOLIVIIVddY

:SINIWN0D [1 SWOID

*$3NTvA HYONS QUOTR QRAIJSILYS Ol

INC Q3dd0LS .»clboado.nn.n_—.cn:Nv._:.vNu

LSS0 A1 SISVAIWYSNYNL T¥WNON " JUOWANY

a3IN LN OI0 Ld HIINM 034401S XO010D¥3

«IPINIZ*AL NISVASONIATGINKILINGD AVROINIO

2661 €2 AON :34v0
“1VINIZINd3Y $3IVS m I2YN0S #umn.u.u
E.u::

T ai30N3r343y 3wnividdill

(3) ARVYWHE3ID tANLKNDD

- TroON NIGINO ¥IAVE
EEE%E:: HIINM

IVILINI 13dAl 1¥043N

‘uQ (0 CSWHHYER 43180438 IYIL1IKI

431234508 ONUQ LNVIIWNIONDD
WSITORVLIN 40 2DAVAUNLISIA TILTNIHND

Sd40¥Q 12X2 Sdjua

(ENDLOYS NDILOYIM
'H01i0vd S IM

(Ei) WNYDOVIOD

D¥E IXS0d §31vINNYHO Z¥IN-Vd I
X1 Vi G3Lv0O JUL-10NVS-0u0ARIA
X1 13MvL 3 JOLINV)
N NODJN1ON3
(350038v2Y) AVROINIO
NBILYINWANA ViNIHLYINL
1IWVIQ “AHIVIDNRINATOL
37avISNN TROISKALNIAAN T :3SUISIC INYLIWOINDD
T SN1INI3W S3139vIa 35N W04 NOILVIICNI
QILUVIS AYEOIN1I IHOJIM .-.muw nc.- N
SONIGHTJ LROMLIM AHJVHOONOS:ZE 6 "0£165°0
19 0 BL D+NIEQBIVIN TVIDLI1Y' 92 TR
=10 74g¥01051°Y% = d"¥IVI0TRT7101
100ISF 65 9 T=1d0°26 BRI B2° "6 51" " #°L1
:¢Lvd\ EV1/1S31 LNYAQ 3N
$ISIYB3INLO D) 3N WLVI)
" TYWHON
SAVMIY NIIE OVH S13IATT IFSVNINISNYAL
1VHL B0 QI0LINVIDISAHAINDS S.1d
:SIN3AT 40 STIVIIC YINLEAY
¢ ANDDY 1 ¢ ON TvI¥3as ®ZyizL : OM INJ1LV



GIANIANED

(43133d4x3) $3A P (HOISH3IA-D) Q3V139W)
LCSHUYISSINSNOTNIS HD3 NOSYIY
(SHY) LM:A3F SNOTNIS L1SOM

ON "(SHY) SSINSNOINIS

‘AT ddY_ LON :"QOUINY 3N ¥ dd¥IN 1OvIN aI0
“ADUEWI 30100
ANDN *ANNSYIN ¥ILNADD

AL INA ONYa 01 JINSNOTLIVISN

2661 ‘si 100 ‘el alwvd

Z66T ‘ST AC ‘W¥d iV

T8UIOUQR S8} UOTIIUN, JBALY 1300030 1¥VISO)

QISYININT SISYNIWVSNVYL LS1 *NOTAJVIN 3SHIAOY

LALINY) NVISYINYD 13V .matuu-_ ...._.kxm“w___
¥3INOISNId 'NOISS3A00d {(SHuval cw 136V

‘Y3IAVE ;9 QIALFIIA Alva ERLTEE] ' X3S
'SIVILINE Ivd T :°ON IVIN3S ®Z9126 ' "ON INIILYY
GIWVD NI /0IL4TLION LOM S6°60°S0 3d ¥ TYNOILVNMILNE 100d4vIvG TWOINI D

Z66T ‘LT AONW



Spo78L,T120 1 ON NOHAATIL

SRONNILINED
SHONN1LNED

"wodd 31va INDILYDINddY

43¢ 30 AHDIM

ISNEY TOHODY 0L ANY
: M0 11 SWOID

10K0D1Y_HLIM L¥4 ANV T

2hb1 0
11N INAIY 33
HD15533084 HL

(G) ANIWHID

9L520025
1 43Av8
¥ HIAVE
ven S3TIW
vO§

v 8 WY
yllINI

-ug Cf ‘33N

SASNAYIONDD Y
¥IN0ME

ar $249€
Oa-862¢1 Sx0 O 52z
(oM 98 a1 OH 05

13600 A V0 :MATLVIOWNGS
En117aW S3LIGVIL

A1

i FR 1|

J——

uuuuanapncgmu
\Eﬁ:&i
131111

v
- PANLNNGD
“i -GN NIQINO ¥3AVE
CoN-YOR

! BOMLINY W1
T34A1 18043

e
T ualdod3y IVILINL

— i HO{OV4 No1IIVTE
T§BO¥d IS I8
:301OvI WS

WH NVHdViDUd N110SN1
qu¥}38 TAMLIRY4LY
CISOTEYIV) AVEOINW
F AINIWLYIUL

SHISIQ LNYLIWOONOD
135N 804 NOLSVITONK

et

‘3¢ 390438 S TA04 1T L)
%« mt_u fo2? !E1k

/D01 101N

% Tdi
905+ 0%7 10W

26§ Tl 9L
170 EYI/LS3IL ANYARY Y

+350YY ¥3aNiD 0L 0 W1v3)
- INIWIYIUL AVEOINID

*1uv1s Ju043d AQYINYY (MR xg-T) SISYKIM

-SNVML

QASYIUINL}

g5 B()-WEOME 3L

- A¥E0IMN D WiIM INIMivIbL OINMTLNDGD 40

31T4SH1 0IN1YOIEL

CLN0DY 1t

‘oY TvINES

santva @Y Kl SIONYHD
~gILNWN000 \1¥00d
1giNiA3 40 31IvAIA YINLENS

152026 ° ON IN3ILVd



(A3133J4x3IMA) ON

(Q3133dX3> S3~

ON N

"JIddV JDN *3Idd¥ LON

"AGUJdH] *AOYMM1
*INVHESd " LINDISIE ONMC "IANVREIL T IN0IS 1A ONd
A13RIINN A1INITAN

Siva 9§ SAvVE 9¢
661 “11 uvM 2661 *T1 BVYW
Zh6l "S1 NYf bl ‘91 uuq
STeddflandA} JGeTIOEEY UoTleAsLBDY
YIWIAIJIVNAAAF  ONZ ) ONINASHOM ASYINONI FSYNIWVINVHL

&L

1337 | 1A

INDISSI400d (SI¥VY3IL D€
2661 ‘9 Nud¥ ¥IANG M9 QIATIDINW 3ivG AR

GINNILNGD

t(MOISNIA-0) GA1NAEVY
1(SHYISSINSACIYIS MC4 NOSV:Y
*(Sd¥) IN3A3 SnOJN3S LSOW
VCSWY)_SSINSNOTEIS
QDMANIDY ¥ dd¥IW' 1OV3IN QIC
Y IN0D1ND

1 380SY NIINNOD

'ONN¥T DL JIHSNOTLV 13

*13SN0 01 3WIL

‘¥QY 40 NO1ivEna

0L 21v0

W04 TV

300230 LWY1S0D

Lst 'NOT1IV3N ISIAGY
1{G2) 1NOIM

: 30¢

%38

'SIVILINILYd I i ON TYINIS £520%6 '°ON INIILVS
$6°50°50 3d ¥ TYKOTILYNHILNI T004VIVE TYIINITD



ORIOOND
ON1DOND

‘NOLAvENG

~ Q669759790 ~:'ON INDNLEVAL

1661 nr 1661 0§33

01 3iLva WC¥d FIVA NQILVII 1ddY

ANDLIIESAIATOND U314V 9IAN0SIH SHOLJWAS

fSISVINLITOIONVIOND - OLSADIIOND

FSLivited0D 1T SWOID

"INGEY OINOTLNIN ASONOYVIQ-RIIILSADZIOND

A8 U3SAYD 1H3IAT: N0 T SWIIE0Ed

N0 ONHTINSNY DL QIDHWHD AdYNIHL

FTTHMNY 3N SAHIDAI T0HD 40 NOISIAIM

HLTM AWOLIAUSAIIVOND Hdldv AANY0S3Y

TSINWDT ILTIINO

2660 *22 100
qitaunmwmuzmrpgqm:

(U) ANFWYID

TWILINI

"¥8 3 ‘¥IT3NG

YIH341 193dAN

T113W s313avid

SPOT12v3Y D10RAIIY I15LLIN
1X2
ixt

13506 AIVA azo—hqdatucu

FOVWYT VWAHININYS Y3IAIT
SISO 3¥A

ADNIISIJINENT ANVYRCHDD
SNLINIIW S3138VI0

ﬂ

F31vg
.uutaom A9043Y

"ON zuouuﬂ niive

Egzhac HIT AN
T3dAL LUO43IM

83180439 1VILINL
TSHD1IOVA NOTLOVIN

‘30LOv4 AS1N
‘HOLIYY ST

002 ¥NOCQ
£'% WOIa0ADN
(3S08¥YIY; AVEHOIRTD

INIWAVINL

e t——— e

e ————

ISYISIA ANVIIWOONGD
*350 W04 NOLLYIIONI

WAVATEVYI/LISTL LNYAZ 1IN
PEISAVI HIHI0 0L 3NC Hiv

SILIONVIOND 3JLNJIV LIN3L))183INT
‘SISYIMLIT-DIONVIOHD
ONY SISVIHLITOISAIITOND HLIM
$1543S ANT SNOILIVIN G3ivIIM 014G DN
PSANIAT 40 $71Ivi30 wIHi¥NI
(" 1NDD) U7 ON Tviw3is 02126 ON MRn3I1ivd



(A3123HANN) ON

(43.23d4X3NA) Ok

NOIATANOD SNOT¥AT LSOW DN iNG *SdaA
‘2I14d7 AON

‘AN W ¢

FINLOD + AdVHIHL WIM ¢ "WEI4 _NOISIO ONNQ
AVINIINND

1661 438

1661 NAr
UOTEAJUDD

‘ESINSNNIISNDD
(Q3.034X3KA) ON

aieenisia

SOTILIONCD SNOIN3S LSOM 108 InNG “S3A NOJLIGNOD SNOTN¥IS iSOW .ON LNE “‘S3A

“31ddv hox *317ddY 10K

‘AN’ "R3B H 4

UINLO + AJVNIHL NIW + "WH3 INODSIA o...xn YIHI0 + AdVHINI WIN + "WHIJ _NODSIC ONNG

ATANINGD ATIAIIND

1651 438 1661 43S

1661 NOC 166t NOT

S3Tpunef JFJMSEIOY) Niws | jodAy

SISYISIIOND Wiy VINIWIOdAN

(Q31934XJ) $3A {QALIIAXINAY ON

oN S$3A

1 ddV 10N *31144Y 10N

AN TN d ‘S¥3IAIM

WiK10 + 3INYWEE LNDISIQ DN¥G TIHLO + AdVEIKL'W3IY + "WH3d LNOIS1IA ON¥G

A3ATINA AL INR

66T 43S 1661 I 43S

1661 NNS tedt ‘U NAT

ured [outaspqy stedeg

LU0IM0ISTC DINISVOIdS (N2 SIsSdis

2L

(ALIHY) NVISYDNYD 1 32V £91
A4IMIASNOK QNI LM CNDISSAI004 (S)uv3IL €4

Zhel °*SI 433 ‘HIAYE AG G3AT3D3Y 3LvE EAL [ FF
TSIVILINE Lvd ¢

s6°60°S0

QIAINNILINCD

'{NO1S¥IA~0) Q3V13AV)
POSHWYISSINSNOINIS ¥Cd NDSYIM
V(SWY] EINIAI SnUIN3S .—na
FESWY) SEINEN0TNIS

' AONINTIN YV ddVIN° 1IVIY ﬂn

NS VI Iuh

'ONYA 01 JINSNODILYY
1LISNE 01

h

41 *NOIiJ¥3¥ 3S¥3ncy
NOISHW3A-D) Q31)13EVYI
: ($1v 35S INSAO 1438 ¥0i NOSYI
LOSMY) INIAZ SnOT¥3S LSOM
T(SWY)_ SSINSNOTNIS
CAONINIIN ¥ dIVIN- 1OVI¥ 010
" IW0I1N0

JUNSY I ¥ILNNOD
*0NN0 0L 4IMSNOTIYIN
F13CN0 0F IWIL

'¥AY 40 NO11VENG

gl 3ivae

104 3w

1300230 L¥viS03
*NOILIVIN 3SWIAQY

P (MOISH3IA-0) Q313EAvY
LCSWYISSINENDINIS W04 NOSYIY
PISWY) INIAD SNOTNIS 1SOM
T(SHY) SSMNSNCIu3ds
:TJONLNTIN ¥V dd¥YIN" 1OV IN O1G
' IWN03LND

TIUNSYIW WILINNOD

‘ON¥a 0L JINSNOTIVIRM

TLIASND DL IMIL

‘uaY 40 NOILVNNG

0l l1vd

L ERETY

' 300930 LAVLSDD
PNOILDY3NM ASHIAGY

14

181

'{ON) LHDIM

‘MDY _AHOL 3N

‘30w

‘"ON
3d ¥ TUNOILVNNIINT Y004YLL0 1¥YIINITY

X385

VIS 502126 :"ON ANIILIVd



'NOTivana

ZE1S9L/1020 T 0N INOWLTTIIL

‘gl dLeQ ‘WOud Fiva INOT.VI144dY

SININNDD 1T SWOID

“ASNAY

TOMOOW WIAIS AL G3SNYD ARG AVEOIN 1D

01 G31VI38 10K SINTVA NIAIT GISVINON 'uC
SLNINKOD W0I100

:3%49 Allva

2661 2% 1090
"AVINICINSIN $31¥S
IVNDIS53J084 HLIVIH

(d) ANVWN3IO

IVILINI
‘¥a CF "REA43VH
SNSABYIOHDDTY

INGILIV IR0 S

(' 1W02) 1

*31v0

*33MN0S 140d43¥
..nzlhlhulxazs

‘ON S—O_un aJivg
E&FE.-E—S.- HITHM
r3d)1 L¥O43W
‘33190438 IvILIM]
(AM0LOVE NOTILOVAL
18013V XS1Y
C3553¥YIV) AYEOINIO
FLE TR T

ISVISIA LNLLIWOONGD
t3%0 303 NC1LVOIONRI

'YAva GYI/LS3L ENVAIISY
*S3SNYD WINLD OL =NA Hiv:g

'S1B3A2 4O SIIV.I3Q ¥Waiuna

‘OM IVINAS 996026 ' Ok INIFIled



GIONT ANeD

(€3103dX3) $3A SCHDISUIA-0) 0311347
((SHYISSINSNITYIS N4 NOSYIE
TUSHY) INJA3 SAOTU3S LS8M

ON tEShY) SSINSNCINIS

"31744¥ 10N TTOONINIANT Y JA¥INT LOVIE 014
' 30180

13uNSYIN E3LNNGD

ATINIINA :ON¥e 01 JINSNOXLIVIZN

TLISND 01 il

140V 40 NOILYNRY

i3l 2198

'WoNd 31va

|SEJouqe IS8} UOXIUNY JBAT] 1 3002 L¥vis$ad
QIASVIHORI SINTYA ¥IALT 48T “NDILOVIV ISUIANY

s(ON) LHOI3IM
13w (W) LHOIIN
INGISSI08d ' 39V
2661 '97 ONY¥Y '¥IAVE L@ GIATIOIN Aivd X35

i 'SIVILINI LYd 1 *t SN IWINIS 99€)Zs P ON UNIILVE
QIMWOINI-E3T141100 LON S6E'SB°S0 F4 7 YINOILYNNILNI 1004vivad IVIINID




SAVE B12
THOILvEna

696L0L/° 7 T DN INOHJ3NAL
261 ‘S NPT 66T “bs 420 Vi
0L Jiva WOud FLva NOTIVIITddY

SLNIWWOD TIT1 SWOID

‘NOV W04 ISFYD AIHI0 ON : INIWWOD D80

CSANTYL TVKEOR 01 NNNL3Y

AVEBINTID 4D TYMYNORLIM ¥33J4V SNIIM £
FELN3WW0D 3W0J1i00

‘S0 A1IVA “ROTAVIOWNDA

Z66T “1Z nr ‘3iva
TYNDISS3408d HLIVIH uuuznn Ld0diy

- ‘ON NI M4
R 341

—_— 1JON3RIIIW IHNLIYNIIIN

14y ANvl¥3e PANLENGD
'‘ON HIDI¥WO0 ¥3Avg

PS210626 P ON-YCE
YO :0IWMOINI SYM ALINORINY HOTHM

TVILINL ‘3441 J¥043M

CN ' 1Y0438-AVa-§Y

U0 3 "NNVWSSIV-LUYNIIY '2IL80438 1VILING

(SHOLOVY NOILOVIN
(ISOR¥YIV) AVEDINIG
*ANIWLIVY3INL

ISVISIA INYVLIIMOINGD
SALINI3W S313eviqg 350 MD4 KOILVOIGNI

"AYN AOC10YAS S1LILVAIH ONY AHIVMDONDS

‘82 ("§°62) 10-VWWYD 1Z9/Z0T

/80 LdD 1LT/82-582 10D :26°9°02/%8 62/86
YAV @V1-L831 INVAITIN

*S3SNYD ¥3IHLO 04 3NC wiv3g

oW 0dIXE 13%evl

‘AdVHIHL GNIUNQ FSYIAINI
“AVEOOINID ONILEVAS FWGJIQ SIANTYA TVWION
*SINIAT 40 STIVII0 AIHLUNG

("1400) U V"ON WWIN3AS  £%L0Z6 : ON LH3IILvd



(031334%3) S3A

o
-1Vddy 10

THDUAAL
.nﬁt!uum.bZHUnun onid
31918504

zobl ‘6 AN
pestatIuy 1408
Q35VIIN1 1405 aWZ

e

: 320

-
235U0M + nh1§$ 34084
nrﬁa.nnazﬂ ‘43A0E AR Q3ATIIHY 3ied

03WBDIN1/02T4110W

{034293dX3) $3A

+911dc¥ 10N
-g¥3NIY

1 LEL -1REBIs1d pnad
215504

pasneI3ul 1098
ERELELY 1098

&L
SL1
(S)HBYIA_4S
ERLS
UWJdﬁhmzu.r«m 1
¢t 60" 50

43NN 11KED

_1gHp1se3n-e) 031138Y)
 (SWy SSINGAAINIT BE4 nOSY3¥
Yeuv) iNIAI SNOLNIS 150

PR WY SSINSROTNIE
- qowiN13d v ddvI¥ I3 aig

godd 3ivd
1 309234 LN LS0I
is1 :R0119¥30 ASHIANY

e
———— o1 NI

lllIliilllillllililbmhh1hmoHu:
< ADY

S ¥ i3
(oLt (oM LN3ILY

—

‘oK IwIN3IS

34 ¥ aatank¢=¢WkZu 100uVAVE AudINIYD



SNONNILINGD
SNONNILNDD
SNOANTINGD
SHLINOM £°¥%)

*NOLLivEnd

2661 ‘52 WV

101 va ‘WONd Flva THOI.VDI

¥iAll
3WL NI NOXLS3AONOD HLIM INATIVA L¥VIN
*SLNINM0D 11 SWO

‘SISOHAIALD
SOMEIJ TYAdAS/IVLIEDd FINAIV tAO0T0.SIH
FOVNVK 01 LWDIJ44IQ ST S3L3AVICQ S 1vd
‘03A3A0I3I8 SV1AAIT ASAH._NAS

dINIT AVEOINIO 40 TYMYHEHLIM Hildy
SSANMMOD 3U0D1

/81

TddY

I3

no

2661 % nr

YOE
TYNOISS$3J08d HLIYIN

(Q) ANVWHIOD

£1950028
L9911

vEn S3TIW
Yol

v ‘G MWy
ILILINT
on

)

(N9 21) 1314

Al 9T+98 -
oW §21X2
1 X1
OW 270 XI
YL T X% 1318vi

*3AS0Q ATIYJ INOLLlVINkuod

Y INJSYADIGEYD ‘SISO¥ITIDS
¥V IOSYADONEIYED ‘S1S0831DS
ALAOY ‘viINT0SHY VIWHLANWYY

NDENINYY4 SNAUOMW
AUVNOMING *MDYLSIDNOD

ONINISYOM “ADNIIDTIINSNL TVIGRYI0AW

SALITI3W S3M3RVIA

‘diva

*3J8N0S 1N04IN

—

—_—FJONINIAIN JENLIVEILLY

CANLNNGD
1 ON HIDINO ¥3AMQ

i DN-yOR

' DK=Y

'OAGHOINT SYM ALINONIOY HITHM

!3dil 1¥O42M

——

'iN0dIM-Ava-§T
‘¥I1U0430 IVILIN]
*SHOLOVS NOILDYIN

*H0.Ivd ASIM

NITASKI-H-12d3Q
HydoO vl

XIS¥1 00l 0MWASD
WOI1G0AON
(3S2QUVYIV) Ava02mo

. tLNIWLYIEL

ASYISIA ANYLIWOINOD
*ISA 304 NOILVIIGN]

‘S¥ILINVEYS NOILYINOVDD
mﬂw SIWAZNT NIAIT IVINDIE “(X99)

AH ahv 1) @H QISVINONI MOISSIWAY NO

WivQ EY1/4S31 LNVAIIN
TSIENVD BIKLD A1 ING Hivia

30 NOILYINOVOD "QILYIWONI
BILYILQISYTNING " TYNOLWIAL
A1IMVIC 30 NOTIvaLIxN3iag
NMONNNN 31¥0) NDIISIDNDY
SNSRI "QEYI0AW DNINISHOM
¥V 3110V 04 AVZINviT4SOH

:SINANT 40 STIVAZC BIWIWHA
C 1802) [ :"CN IVIWIS STZ0Z6 : ON LNIILYd




=l

'NOLSS3A0Hd
$§3AVE AL GINIRI3N v

[d3103dX3. 534

$3A

"1 7ddE L1ON

) “ALYdWI

" INVWYEIS INGISIO ONYD
FINGATIAL" 4:ASHT

SAva £t
2661 ‘S2 HVM
ZHET ‘g1 dWW

[Pulouqe 3E83 UDTIIURY JEATY
QASVIUONT SISUNIWVSNVYHL

19
TLX
(S)dv3s 29
ERL

PSIMILINIAv4 1 :TON TWIN3S

IiNNIINGD
' (NOISd3IA-0) 431134V

T{SHWYISSINSNOINIS HO4 NOSVAN

L{SWY) 1N3AI SADINSS 1SON
Y(SUY) SSINSROINIS
PTO0NLINIIN Y JdVIN° LIVAN OIC
(AN0IL00

SWNSYIM ¥ILNNOD

ONB0 01 4INSNDILYITR

ST

~300J33 1¥viS00
"zn—h9¢uuum¢m>nq

i(ON) LHDI3M

STL0i6 *"ON INIILV

S6E°SO°S0 34 ¥ TYNOTLVNMALNI 1004viVE WIINT IS



SRONNILNGD
*NOILlvVaNg

£655-124-190 7 "ON ANOHIAIZL

VNG

1vuo

1vy0

D661 vl

2667 “92 B34 Vo

0l 3lva 'MO¥d 31va THOLLIVOI 1ddY

"SANINWOY TIT SWOLD

“QIADYIMN]

LO-VKMWYD ‘TVKNON DL Q3INsDN] S3INTYA

ASYNIWCSNYEL ‘ONIOONO 11115 INIWLIVINL
'SINZWDY 3wDILiN0

2661 ‘92 NnF 34va

HJ] H3AVE
IVNDISSI408d HLTYIH "IJWN0S 1WOdIN
ION INITHNEVED
— AT
— AN IAIIIN AANLYHILTN
(HO) ONYINZIIMS mwunumaw
i AN NIfl [ 4
DLSRT0ZE £ Dh~vOQ
26700% fON A1TWOKLNY
H2 M3AvE
AN ¥3iive
vin S$31IW
SWOIS

ZHYSIHD T:ONDND S¥M ALTHOHINY HITEM
IVILIN] t3d)1 1¥043M

‘40 ¥ ‘1.0 ‘2314043% WWILIKY

1SH0LO¥I NOIADV:Y

034734ENE 3SAGY TO0HOITY ‘B0I2Vd ASIN
‘a NOID 1N
-1 (WY 10294 IV) X¥NYX
-1 Kid1id0
3INS4VO [3QTuEIADT) WNIGORKT
137avi kL ELET
13wl {35044¥YIY) AVEODIN IO
0XivInWiod PANIWAYIEL

HOXEWANILSO DJIAJAS
f31034SAS ‘JIL3QVIQ “YINAVHOM3LING

———— et e

F4
z
4

oW e-—nn
a A11va

NDOISNALHIdAN
ANIWERIIN ‘YIHNUVYIO (ISVEASTY INVLIIWOIDNGD
s3i3evia :3S0 ¥0J NOIAYIIGR]

841 :1$31 SILTIvd3IN 1N
70 162 1d49S] 1170 % LDOS

viva At 1S3l INYASTI
Hi0 01 AN HivID

"ADVWIE343 ONISSIW 40 3SnvI

AdVEIHL " 13GvIQ QIONVKONN ¥3HIC 0L 430QV

SYM _AVEI0ON10 - “VYIHNNVIC WO¥ZS ONCY IADNIS

SAIJ4AS “ISNAY TOHODIVY 031D34SNS HLIM

FIAYIHINIY DIAIASHE “L¥d AJVHIHL AVAODINIO

NO 37THM QISVIWONI ADHINOINS YIKNWVIG
*SANIAR 30 SITV13T WIHLMN

{ LNOD)} T °08 WvI¥3IS 669026 ' "ON LN31LVd

AILYO3AY I Jd3H-Y
£8% 19-VYWWYO ¢




Zebt

TAWNB0INI/AILITLON

(Q2133dX33 S3Ah

]
"JI4d¥_LDN
“SW3A3E
3NCn

ATINT NN

2661 AV
PASREUDUT D-SweRgy

FSVIUONI 1O-VHHYD
(Q3aAL33dX3) S

on
“IX1ddv_10N
TSE3IAN
INad
ATIAIINA

ZO6L ‘22 AVH
o6l AvVY
pesRBJIUT 00
Q3ISVIANONI 1008

HiY

anz

1307

€2 NOI

iNSISSIJ08d

d3AvE A¥ AINTIOAN 31VYG

(Q3123dXx3) S3A

[11/]
"OIddY_LOM
BT FLY: |
“JNCN
ATARLTINN

2661 ‘22 AYW
2661 AWM
PORRRIIUT }140S
Q3ISYIUONI 1408

(431374X3) S3A

DN
"I13ddY_LON
‘S¥IAIY
INON
31315504

e661 % AWM
[ TIET 1Y
ONINISHOM YIH¥NVIA

(S)yvar 79
ERL EE

CANNILNGD

F(NOISHIA~

T(SWY SSIANSNOT YIS
1(SWY) LM3IA3 S
TISHY)

“GOUINIIYN VY dd¥3

KH3 O

aus C:HOTLI¥3E 35W
IS¥3A-0) 83N
noI1
1(SWY) qmnu SNDIN3E i
) QOUINIIY ' Y

NO
.anzcunmu M
t

¥) SSENSROI
dd¥3d°10¥3Y

T - T I - T A - T 8 A T T e b 1Y L g
rgUCONEN SO RXUOCONE

1ST ‘MOTIJVIN 3S¥INnaY

anvu iH913M

FEIYILINL ivd ! PTODN TVIN3S 6£09(Z26 ! TON LNITLivd
SE°SH°SD 34 3 TYNOCILYNNILNI V0OAY.Iva TWIINITYD



SNONKILNDD
SNONNILINDD
Siva 09

tNOILlvang

0661 234

66T ‘2 AVW
‘01 3iva

Te6T "% uwd
‘WONS Atwa

'NDI.VIINddY

'SINIWNOD 1T SWOID

1661 21 _AOM
TVNOISSIS0dd HLITVI

CIN) GNYINIRLIN
96950026

IYILINI

VOHTCYONINIIN

dA1234SNS ONNA_ INYLINGINDD
1310 S3alisvid

GIIW 'SALITIIW SALaAVIQ

SOSNRYICH0I Y

LERT Y
ON (§-52
O 001
Ok 80TXE

$380Q A1Ivd NOLLVIOMMOd

SSINVIT _DINUW IATSSIVAA
ATIHOINS Q31vA3T3 T3AIT 3500010

talva
£JOUNAS 1uwodiy

————ANANI AN FANIVEIL]Y

—_——— fAULRAGD

PN NIQIWO MaAvg
'TON-vOl

DHINY MOTIHM

— e 3diL 1WO0J3Y
‘§AL043¥ WILINI

(AM0LOVY NOTLOVIN
30410V 4 NS
‘0433 WY
TH0JOvd SN
‘a0iova wS)N

(ININDYLEI0) TvWIdDRd
NYNRIZOY
WRIAWLIY
(3S(Q¥VIY) AvEOINID

APLELIL F IV

P3SVSIO ANVLIIWOINGD
TASN W04 NOLIWDIaNI

“(WYO0NDIS Y 3SEINT0
QDD 5 8511831 mw=u=~u\bee 16’5 91111
KUONCYLT LVSYIR‘WEON'EOT iV m SR°LIT 98T
ENLASIMM IS IS i N IMNE IR
LO-¥AMYD F TT S 08 " 21°1b-/5  TH-T 6961
WAYA' AYI-1831 INVAI IS
:SISNYY WAHIO 0L 3NN HIVIQ

T 0/04061 01 IONCIW ISOC L WNOD

1dIAVEOINTO ONINVL JONIS " 1dWOD 1STINI

~DNLISVO % §1°3S03M0 00018 GILVAIII ¥O4

a34¥8Y4S AVAOONTO 16°S % GI1BVIS AVEOINID

IA0438 AQGVIWIV 1D-A G31vAFII HIIM 14
‘SINIAT 40 SVIVIIQ YIHLNNG

("1NID) T £°0% IvT¥3S  SBETT6 ° ON iM3llvd



TINNLANDD

'(NOISY3IA-D) 4317138V

*ISWY)SSINSNAIWAS W04 NOSVIY

"{SNY) 1N3)3 SNOTU3S LSON

T(SHY) SSANSNOTNIS

"317d4Y_1ON P O00¥INIIN Y dd¥IN°LIVIE QId

"S33NIN *aR021N9
JUNSYIN UIAINRGD

IINIALIAI 44NSNT ON¥a 04 JIHSNOILAWIIY
F1ISNOC 0L Full

SAYQ £X 14aY 40 ROIiw¥une

1661 “DS AvVM ‘0L Fivd
1661 “H1 AVM '1Wou4 A1lve
peseessut L0605 :300339 1uWY.1S0Y
QASYIUINT LV¥SY WL FNOTLOVI® ISHIACY

{ " 1NOD) T - 08 TVIN3S SEEIIL : ON INIILV



(4405) 0ISY

pasne SauY saoy eyl
a3svY3Eml <Ise

-uzﬂtdwu.hzeu

(31140 KY 5¥0NYY
AOQN

muzwn—:u.uuamzu

FuoN1 1¥TV

uutunﬂru.munmzn

—
*ND

QIAGTAWIND
u EILL A LELRE S

531447 L0
X1 ELEL

uutunusu.uwsmzu
GINN1LNGD

1661 ‘Y1 AVYM
peseelIut 10 - BewED

aANISHON FSVAUINL 10 -¥RvO

-5114d¥_LON
‘glahdd
.wv<SUUL.szUmun onad
31615504

- 91ddY_LONW
“SuIAE
.mydxdmt.u:aumnn on%d
21415804

SL
¢91
15)3¢3L 75
JivM
dmgtﬂhqu.hdt | S

ch 50760 3 L |

1{NOISE3A-0) LER)
.-w¥¢vnnuzw:cu¢0m yod_NO

TCody) ANl Sno1¥as 45
1(54Y) CSIMEN0IUS
..nOthauUd.q.mmtwl.PU¢u¢ Q10
+ 3402400

: JYNSYAR FEYC
:gn¥a b1 AINSNOTLY TS
113540 D1 WL
tyge 40 no11vend
gL 31
1aodd 3V
+ 300334 1dvis0d
=ha THIGLEL AS¥INGY

s (nD1S3A-0) e EARELLA
".mz‘.mnm:msanuwm ¥i4 NOSY3H
Tredy) LNIA3 sno1pas 1504
T(SNYY gTINENNTUTE
”.naurz—wx.i.as¢w¢.»o4ws 111
1 IM0ILND

YL LE L uILHAOD

onua 04 sntn‘ouprmu

133580 B1 IAIL

i 9q¥ 30 WoT 1V¥Ra

igL 31Vl

(W0Ma 317l

_ +300030 1¥vised

.14 sn0113¥3Y 254387

(np1583n-90) 32113971
“Fﬂsuunﬁwzaﬂnulwﬂ o4 KaSYis
T1Ewe) INIAI ennIdas LSOM
LSV SSINSNDIYS
..oau—:-wc.a.nm¢W¢.hg¢u¢ ais

‘Wedd AV
30033 1av1s0)
-S1 sHHIIIVWIY 3sa3nay

TR o

y(pW 1nolan
it Snol1d

39
x3s

‘o W3t ceEll6 t 0N AH3TLY
J4=n—v¢=¢wwgu Y004viVD WOINIYD

et

o ——
1I1llll}tllitilllllil]lllll”



uiM 271 ¥O
*NOTiveNg

12ZL/716550 ~ ' "ON INONDI 121

066 AON e
‘WoN: Jivd TROATLIVII1ddY

0661 *Y D30
‘0l Awva

'SINMNOD 11 SWOED

"AWGLIILSADZIOND QYN SVH Lvd

‘HALYT X3 [ AVIDISANd DHL AW Ni3S SWM

1¥d "SLSI1-9V] ON° CINIWWOD § 1vdiSAva Z

ATNG QIISYY NOXLOVIN ONYG B TYMYNOKLIM

B314v A13137¢W0D Q3av3A4d¥SIE NOTLIOVYIN
1SLNINWGD MODLNG

1661 ‘S _¥dy t3110
"1YINISIUAIY SITVS

1YNOISSII0NL HITVIH * 32WN0$ L¥04ay

SR

— 1314151

T tIDN3EISIN IENRVNALLT

(G) ANVWEID , hﬂk““:ﬂ“

ON NI AN

»SHI06TE ' OR- VR
v 0 My

YOS :OJWMOZNT SYM ALIWOHINWY HO1hM

WILINE T 13dAL 1¥0d:

11Y0dIM-AVE-5Y

TE3LU04IW IVILIND
ISHOLIVA NO11OV:A
TrCIWNSYIN WINL BD NEVIQ® uu;u

‘3G ¥ "O¥NESSVELS
HIAL4Y NOLILTIONDD ‘AMOLDILSADINOHD

EH 991XE ¥l oW 00T (3S0UNVIY) AVGOIND
FASUG ANIYG SN)ILY INWEO0S PINIMLY IR
SI1501NJ1L83AIG
ISvISI0 LW3IN ANYNONDD
AINITIIAANSNT LHVINW :38V3ILIQ LNWLINOONDD

S$NLiINIM S3L36VIQ 35N ¥O4 NOILWDIANI

"IZ1 "HJASOHJ XY ‘21 LO-YuW¥D 06 21 90
WAVA RVI1-4S3) INVAI T3

T iSISNYD ¥3INI0 01 ING Hiv3g

TEHINIAN ¥ WIAD AINTd
-d¥H (INIHN NEYd ‘SW001S JILHM) NOILDY3IM
SANIAG S0 STIVLIO ¥INLM¥NA

C"INDD) T 70N TvIN3IS S¥5016 :"ON IHIT.iV



“317ddv _ 10N

'SHIAINY
"INVWNI4LNOISIC ONNG
AVINTINN

sivd §
‘6 330
0667 05 ADN
sIypuner 31jwissTEYy)
SISVISIVOHD

bh
0L
(S)uv3IA 0L
NVAHIL

PSIVILAINIAvVd 1

37N
‘Hi1853409d
"¥3AVG .0 G3AI1D3W Jiva

CALIKM) NVISYINVYD
F4INISNON
‘S2 §34

QINUOINI Q31 JIL0N

QINNILNGD

FCNQISHIA-0) @IV13AYT
VOSWYISSINSNLTYAS 804 NOSYN
TCSWVY) UNZAT SROTM3S LSOw
POSWY) SSINSNOINIS

' OOMLIRIIN ¥ dd¥3I¥" 1DVIY 010
*2W0JLN0

‘3UNSYIR WALINNGD
'ONYA 0L SINSNOILY 1IN
:1ASN0 01 WLl

‘9dy 40 NOILVNRQ

0L 3iwg

'WoN4 3Llvd

1300230 1u¥visS0d

1St 'AGTLOVIN ISWINQY

- {O%) LHOI M

tTON IVIN:S
S$H°R0°SD 3d ¥ TYNOILVNEILNL C0D4YLIYE 1WIINITD

555016 : ON IN3Llvd



May 30, 1995
3

COSTART term Bayer Germany Buyer Wust Huvets | 3-Duy w1 10-Duy FDA
Controi No. Conirol No. Safety Report

Bilirubinemia 931167 804013 No

{n=1) JL

Jaundice 940501° BO4047 No

(n=2)
950158 895013 10-Day

incroased lactic 921431* Not Assigred -

{n=1) 0

M=

* Indicates cases in which patients had multiple events involving the liver.




May 30, 1995
2

COSTART tcrm

Bayer Cemmnany Bayer West Haven | 3-Duy or 10-Day FOA
Comtrol No. Control No. Safety Report
Increased SGOT (rm5) 911385* BA204% No
920699" | Be2088 No
920747° Nt Ausigned -
930094 Not Assigned -
932298° Not Assigned
increased gamma-GT 911385° 892045 No
(r=6)
920699" B892088 No
921431* Not Assigned -
930003° Not Assignad -
£30168 Not Assigned .
941831 Nat Assigned -
Increased alialine 911385° B92045 No
phosphatase
(n=2)
921431° Not Assigned .
Choiestatic jaundice 910545 Not Assigned -
(n=3)
921205 Mot Assigned -
950714 B95046 10-Day

* Indicates cases in which patients had muttipie events mvoiving the liver.



May 30, 1995
1

Acarbose
International Spontaneous Reports Involving the Liver

COSTART term Baver Germarny Bayer Weost Haven 3-Day or 10-Day FDA

Control No. «Control No. Safety Report
Abnoymial liver funvion lests | 520719 B92090 10-Dmy
{r=10})

920986 Not Acsigned

921428 Not Assigned -

¥30:126 Not Assigned -

930327 B93024 No

940009 884003 No

840501° BO4047 No

941480 idot Aggigned -

050022 Not Agsigned

950518 865038 No
Aggravation reaction 820257 B92035 No
{(worsaning Wancaminass INCTERS)
{n=1}
Increased SGPT 911385: B92045 No
{n=6)

920899" B92088 No

920747 Not Assigned

930093° Not Assigned

930034* Not Assigned

932298" Not Assigned -

* indicates cases in which patients had multiple averts involving the lver.




JN 30 B85

Medical Officer's Review of a
New Drug Application

1. Title and General Information

NDA No: 20-482 Subntission date: September 6, 1994

Generic Name:  Acarbose
Proposed Trade Name:  Precose®

Chemical Name:  0-4,6-dideoxy-4-[[(15,4R,5S,65)-4,5,5-trihydroxy-3-
(hydroxymethyl)-2-cyciohexen-1 -ylJamino]-«-D-glucopyranosyl-(1
-~ 4)-0-a-D-glucopyranosyl-(1 - 4)-D-glucose

Sponsor: Miles Inc.
Pharmaceutical Division
400 Morgan Lane
West Haven, CT 06516

Pharmacologic Category: Alpha-glucosidase inhibitor

Proposed Indication(s): Non-Insulin Dependent Diabetes Mellitus
Monotherapy or as adjunctive with sulfonylureas

Dosage Formi(s) and Routes of Administration: "50,100.  mg Tablets
Ora! Administration

NDA Drug Classification: S

Related Drugs: None

Related Reviews:

-

Statistical Review Dated: 3/14/95
Biopharm dated: 6/9/95
NDA 20086: 5/21/91



NDA 20-482 Page 2
Medical Review

1 Background

II Review of Clinical Studies

006/052 obese patients
008/054 tolbutamide study
91/006 dose response
007/051 sulfonylurea study
620 German fixed dose study
626 Canadian adjunct study
633 European dose-response study
025 safety stucy
0642 Italian monotherapy study
0619 - metformin study
87/00% insulin study
0583 Czech study

summary of the use of acarbose with other antidiabetic agents
Ml Dose-Response Relationship
IV Review of Safety and Tolerability
V  Assessment of Overall Risk/Benefit Relationship
Yl Revommendations for labeling
VII Information to Be Sought in Post-Approval Period

VIII Summary and recommendations

I. Background

The original IND for acarbose was filed in 1980. Clinical studies were later halted because
of pre-clinical findings. An Endocrine and Metabolic Advisory Committe meeting was held
in 1982 to consider the significance of increased incidence of renal tumors associted with
therapy in a two year rat study. Additional carcinogenicity studies were suggested, and
following their completion and resolution of this issue in 1985, clinical studies resumed in
the US. In the meantime, Acarbose was approved first in Czechoslavakia in 1987 and has
been marketed extensively throughout Europe and elsewhere. It is estimated that
approximately patients have been treated with acarbose since it was first introduced.
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An NDA was submitted for the indication of improved glycemic control in both

, non-insulin dependent diabetes (NIDDM) in August, 1990. The E&M
Advisory Committe considered the NDA in July,1991 and recommended non-approval. The
following issues were raised as a basis for the Committee's decision:

(1) Questionable clinical significance of the modest improvements in glycemic control.

(2) Lack of dose-response data and, specifically, identification of the lowest average dose
that results in maximal response.

(3) Unknown consequences of long term alterations in the intestinal environment

(4) Concerns about systemic effects of the drug, particularly as a liver toxin, and possibly as
an inhibitor of intracellular enzymatic activity.

(5) The possibility that transaminase elevations seen in controlled studies could presage
culmulative hepatocellular disease during chronic use.

The sponsor subsequently withdrew the NDA, but completed a one year safety study that
had been initiated prior to the NDA submission. Dose response studies conducted in the US
and Europe have also since been completed along with a special GI study. These studies
provide additional evidence that the sponsor hopes will satisfactorily address the concerns
raised by the previous advisory committee. After the sponsor withdrew the NDA, it also
made a decision based on eguivocal results of the two studies conducted ) and
submitted to the original the NDA that only an indication confined to NIDDM patients would
be pursued.

This review will deal primarily with the issues raised at the last E&M Advisory hearing for
acarbose and the information that has become available since that meeting.. The results of all
pivotal studies will be reviewed with special focus on the problems raised by the previous
Advisory Committee. Attached as an appendix is a summary document prepared by the
sponsor that contains descriptive information and the sponsor's conclusions.
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II. Review of clinical studies

The pivotal studies are summarized in the following table:

Study Number

Study Design and Indication

Page 4

Number of
Patients on
acarbose

D86-006/052

Acarbose vs placebo as monotherapy in the
treatment of obese NIDDM patients
inadequately controlied by diet alone

91

Comparison of acarbose, tolbutamide,
acarbose plus tolbutamide, to placebo in
NIDDM patients inadequately controlied by
diet alone

D91-006

U.s.

Dose response study comparing 100 mg,
200 mg, and 300 mg acarbose TID to
placebo as monotherapy in NIDDM patients
inadequately controlled by diet alone

165

D86-007/051

us.

Acarbose vs placebo in combination with
maximal sulfonylurea therapy in NIDDM

T

620

Germany

Acarbose 100mg tid vs placebo as
monotherapy in the treatment of obese
NIDDM patients

47

626

Acarbose vs placebo within four stratified
groups of NIDDM patients (background
therapy of diet alone, sutfonylurea,
metformin, or insulin)

172

633

$ European
Countries

Dose response study comparing 25mg,
50mg, 100mg, 200mg acarbose tid to
placebo as monotherapy in NIDDM patients

438

us,

Safety study of acarbose 50-300 mg tid vs
placebo

240

Italy

Dose response study comparing 50mg and
100mg acarbose tid to placebo as
monotherapy in NIDDM patients

41
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Acarbose at 50mg snd 100mg vs placebo in
patients on metformin

Acarbose 50-300 mg tid in NIDDM patients
on insulin ¢

acarbose 50-300 mg tid in NIDDM patients
on insulin

Total

D86-006/052 - Obese patients

The placebo group consisted of 98 patients and the acarbose group 91 patients. Roughly half of
the patients were male, 60% Caucasian, 25% black and 13% Hispanic. The mean age was 56
years with a duration of diabetes of about 51/2 years and a starting HbA1¢ of 6.7%. The initial
dose of acarbose was 50 mg tid which was increased up to 300 mg tid. At the end of the 24 week
study, acarbose was superior to placebo for HbA lc and for all plasma glucose measurements.
Hemoglobin Alc rose 0.53% in the placebo group but fell 0.06 in the acarbose group. (p<.0001).
The mean 120 min postprandial glucose rose 12.45 mg% in the placebo group but fell 37.95
mg% in the acarbose group. Similar changes were observed for the other postprandial glucose
measurements. Fasting plasma glucose rose 10.53 in the placebo group but fell 5.11 in the
acarbose group. No significant changes were seen in body weight or serum lipids.

There was a higher incidence of reporting of adverse cvents in the acarbose group than in the
placebo group. For flatulence this was 58% vs 25%, for diarrhea this was 225 vs 10% and for
abdominal pain this was 19% vs 6%. Five patients in the acarbose group developed abnormatly
low hemoglobin value which returned to normal in 4 and was felt not to be drug related. 4% of
acarbose patients developed elevated SGOT( 1% of placebo patients) while 9% developed
elevated SGPT( 2% of placebo patients). In one patient the rise in transaminase level was felt to
be serious by the investigator. Elevations returned to normal in all cases after the drug was
discontinued. One patient on acarbose was reported to have had a severe hypoglycemic reaction.

Conclusion:

Acarbose improved hyperglycemia and reduced hemoglobin Alc in obese diabetics, but was
associated with a high incidence of flatulence, diarrhea and abdominal pain. These
gastrointestinal complaints are troubiesome to patients but are not dangerous. Of more concern,
is that some patients developed increased SGOT and SGPT levels. However these elevations
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returned to normal when the drug was discontinued. These results show that acarbose is a safe
way to reduce HbAlc levels in obese diabetics.

D-008/054  T1olbvtamide Study

The purpose of this study was to compare acarbose to tolbutamide alone and tolbutamide plus
acarbose in NIDDM patients. There were four treatment groups. Patients in the acarbose group
received 200 mg acarbose tid. Patients in the tolbutamide group received tolbutamide tid starting
with 250 mg and increasing the tolbutamide dose in order to bring the | hr postprandial plasma
glucose to less than 200 mg%. Patients in the combined therapy group received 200 mg tid of
acarbose, and tolbutamide starting at 250 mg tid and increasing the dose of tolbutamide in order
to achieve a 1 hr postprandial glucose of less than 200 mg%. There was a placebo control group
as well which received no active drug. The duration of treatment with active drug was 24 weeks.
This was preceded by a 6 week placebo run-in period and followed by a 6 week washout. The
primary efficacy variable was the change in baseline in Hb Alc. Changes in glucose, insulin, and
lipid levels were also studied. Each group consisted of 59-65 patients with a mean age of 56
years and a mean duration of diabetes of 5.1 10 5.6 years. There were fewer males (39%) in the
acarbose group than in the other groups (52- 56%). Approximately 50% were Caucasian, 25%
black and 25 % Hispanic. The four groups had mean baseline fasting plasma glucose of 214-
227 mg% and mean baseline HbAlc of 6.73-7.1 %. The results of treatment are shown in

figure 1.

HbAlc increased by a mean of 0.04 in the placebo group but fell by 0.54 in the acarbose group,
0.93 in the tolbutamide group and 1.32 in the combined treatment group. These differences were
all statistically different. However, no difference existed among the treaiment groups in the
rercent of patients who had a favorable response as defined as a HhAlc fall of 1. The percent
responders was 8% in the placebo group, 17% in the acarbose group, 25% in the tolbutamide
group and 24% in the combined treatment group. Plasma glucose levels decreased in all three
treatment groups. As with HbAlc, tolbutamide was more effective than acarbose, but the
combination was more effective than either tolbutamide or acarbose alone. Acarbose also
partially blocked the rise in serum insulin levels and increase in body weight that was observed
with tolbutamide alone. The final average daily dose of tolbutamide was significantly lower in
patients on acarbose than in those on tolbutamide alone( 649 mg vs 794 mg tid). No significant
treatment effects were seen on serum cholesterol, triglyceride or HDL.

There was a higher reporting of adverse events in patients taking acarbose. 80% in the acarbose
group and 77% in the combined treatment group reported flatulence compared to 35% in the
placebo group and 34% in the tolbutamide group. For diarrhea the reporting was 27% in the
acarbose group, 35% in the combined treatment group, and 6 % in the tolbutamide and placebo
groups. One patient in the acarbose group and two patients in the combined treatment groups
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developed elevations in transaminase levels greater than 80% above the upper limit of normal.

Conclusion:

Tolbutamide was more effective than acarbose ( 200 mg tid) in reducing HbAc levels and
plasma glucose levels, but the combination of tolbutamide plus acarbose was superior to either
drug alone. The dose of tolbutamide required to achieve a 1hr postprandial glucose of less than
200 mg% was lower in patients who were also taking acarbose. Acarbose also partially blocked
the rise in serum insulin and increase in body weight that occurred with tolbutamide alone. There
was increased reporting of flatulence and diarrhea in patients on acarbose but no serious adverse
events. This study supports the combination of acarbose and tolbutamide in patients with
NIADDM, and shows that acarbose lowers the dose of tolbutamide while achieving even better
glycemic control. It may also be of importance that addition of acarbose to tolbutamide partially
blocked the weight gain and rise in insulin levels observed with tolbutamide alone, in view of the
evidence that hyperinsulinemia itself may contribute to the development of vascular disease.

As would be expected, the incidence of hypoglycemia was greater in the groups that achieved
better glycemic control, 6% in the placebo group, 9% in the acarbose group, 17% in the
tolbutamide group and 25% in the combined treatment group.
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D91/006 Dose-Response study

This was a placebo- controlled, double blind dose response study for acarbose in patients with
NIDDM inadequately controlled by diet alone. There was a four week placebo run-in period
after which acarbose was started at 100 mg tid. The dose was increased to 200 mg tid after two
weeks, and again to 300 mg tid after two weeks. The final four dosing groups consisted of
acarbose 100 gm tid, 200 mg tid and 300 mg tid and placebo. Patients wzre on their final dosing
schedule for 12 weeks. The primary efficacy variable was HbAl¢ which was considered to be the
best indicator of glycemic control. Response criteria were as follows: Responder A HbAlc <7
and a reduction from baseline of at least 0.5%; Responder B criteria for Responder A or HbAlc
reduction from baseline of at least 1%. Secondary efficacy measures were plasma glucose levels
in association with a meal tolerance test, Insulin and lipid levels were also followed. The final
groups consisted of 64 placebo patients, 58 patiznts on acarbose 100 mg tid, 54 patients on 200
mg tid and 53 patients on 300 mg tid.

With respect to hemoglobin Alc all three doses of acarbose were superior to placebo(P<.0002).
However, none of the acarbose groups differed significantly from each other. The magnitude of
the treatment effect was 0.78, 0.73, and 1.10 for 100, 200, and 300mg tid respectively. An A
Response ( HbAlc <7.0 and reduction of 0.5), was 8% for piacebo, 16% for acarbose 100 mg tid
and 11% for acarbose 200mg and 300 mg tid. A B response( HbA lc of <7.0 and reduction of
0.5 or reduction of 1.0) was 11% for placebo, 33 % for 100mg acarbose, 26% for 200 mg
acarbose and 40% for 300 mg acarbose tid.

Gastrointestinal complains were more frequent in patients taking acarbose than placebo. 23% of
placebo patients complained of flatulence, compared to 78%, 87%, and 79% for 100 mg, 200
mg, and 300 mg tid of acarbose resptively. 10% of placebo patients complained of diarhea
compared to 33%, 32%, and 36% for the acarbose groups. 5% of placebo patients complained of
abdominal pain compared to 18%, 15% and 19% of acarbose patients. Elevations in SGPT and
SGOT greater than three times the upper limit of normal occured in three patients on 200 mg and
300 mg acarbose but did not occur in the patients on placebo or on 100 mg tid acarbose.

Congclusion:

Acarbose lowers mean HbA I¢c levels and causes a favorable response ( reduction of >1.0 or to
<7.0 ) in a substanial number of patients, but there was no clear dose- response relationship over
the range of treatment doses that were used. By contrast a three fold increase in hepatic
transaminases was seen in some patients on 200mg tid of acarbose but not at 100 mg tid. Thus,
the data do not support a maximal dose in excess of 100 mg tid.
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007/051 Sulfonylurea study

This is a double blind placebo- controlled trial on the effect of acarbose in patients with
NIADDM who are not adequately controlled on maximal doses of sulfonylurea. The study
consisted of a 6 week pretreatment period, a 24 week double blind parallel treatment period(
acarbose vs placebo) and a 6 week follow-up period. Enrollment criteria included a diagnosis of
NIDDM for at least 6 months, stable weight for at least 3 months, and a fasting plasma glucose >
140 while on a maximal dose of a sulfonylurea. Approximately 48% of the patients were
glyburide ( 20mg), 29% of glipizide (40mg),13% on chlorpropamide (750mg), 10% tolazimide
(1000mg) and 1% tolbutamide (3000mg). Efficacy criteria weve Hb Alc, and glucose and
insulin levels after a standard meal tolerance test.. The dose of acarbose was titrated from 50 mg
tid up to 300 mg tid based on therapeutic response or downward based on tolerance. There were
71 patients in the acarbose group and 70 in the placebo group.

Acarbose was signifacntly superior to placebo for hemoglobin Alc (p<.01) which rose by 0.18 in
the placebo group and fell by 0.23 in the acarbose group, and for all plasma glucose variables
except fasting glucose. Serum insulin levels were also significantly lower in the acarbose group.
Body weight and serum lipid levels were not affected.

14% of patients in the acarbose group discontinued the medication because of adverse events
compared to 5% in the placebo group. The incidence of any body system adverse event was
significantly greater in the acarbose group( 70%) vs the placebo group ( 41%). M ost of the
adverse events occurred in the gastrointestinal systera. The occurrence of each event for acarbose
vs placebo was as follows: flatulence 67% vs 30%, diarrhea 30% vs 4%, abdominal pain 17% vs
6%. 11% of acarbose patients had an abnormally high SGPT level compared to 2% of placebo
patients. In all instances where follow-up information was available, the transaminase level
returned to normal after discontinuation of acarbose. There were no deaths in this study. One
placebo patient had a cerebrovascular accident. One acarbose patient had a cardiac arrest 18 days
after the drug had been discontinued. He was successfully cardioverted.

Conclusion:

The study shows that acarbose is effective in reducing HgbA ¢ levels and postprandial
hyperglycemia in patients who are on maximal doses of suifonylurea. That this was
accomplished at lower insulin levels may be of importance in view of body of evidence which
suggests that hyperinsulinemia itse}f may contribute to the macrovascular complications of
NIADDM. The data support the sponsor's claim that acarbose may be used in combination with
sulfonylureas. The requirement that patients be on the maximal recommended doses of
sulfonylureas was a particularly stringent and important criterion, because the results of the
study show that the effects of acarbose were clearly additive to the preexisting effect of the
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sulfonylurea.
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620 Gern:an fixed dose study

This was a double blind, placebo-controlled rardomgized comparison of acarbose 100 mg tid to
placebo in patients with NIJADDM who were not controlled on diet alone and had not previously
been treated with insulin or oral hypoglycemic agent. Following a 4 week diet alone run-in
poeriod patients were randomized to acarbose 100 mg tid or placebo. Treatment lasted for 24
weeks. Primary efficacy variables were Hb A1 (which is slightly higher than Alc) and 1 hour
postprandial glucose. There were 47 patients in each study arm with a mean age of 59 years and a
mean duration of diabetes about 4.8 (placebo) and 6.5 (acarbose) years. All patients were
Caucasian. Prior to treatment the mean Hb A1 was 9.3 % in the acarbose group and 9.4 % in the
placebo group. Mean 1 hr postprandial blood glucose was 255 mg/dl and 258 mg/dl respectively.

Acarbose was superior to placebo in reducing Hb A1 levels( p=.003) The reduction of HbA1 was
0.11 in the placebo group and 0.62 in the acarbose group. Mean 1hr postprandial glucose went
from 258 mg/d! to 243 in the placebo group and from 255 to 189 in the acarbose group. 48 % of
the acarbose patients reported flatulence during the study compared to 28% of the placebo
patients. However, the flatulence subsided over the course of the study. In the first 4 weeks, 14
of 47 acarbose patients reported flatulence described as severe, 16 reported moderate flatulence
and 6 reported slight flatulence. By the end of 24 weeks, only 5 reporied moderate flatulence and
11 reported slight flatulence.

Conclusion: This study supports the effectiveness of acarbose in reducing HbA levels and
postprandial glucose in previously untreated diabetic patients. Flatulence was a frequent
complaint. The reporting of the severity of the flatulence decreased over the course of the study
but it is not clear if this represented a quantitative decrease in the amount of flatus or just that the
patient had become accustormed to it. . '
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0626 Canadian Adjunct Study

This was a four arm, double blind trial to comparc the effect of acarbose vs placebo as adjunct
therapy in paiients with NIDDM. The four treatment strata were diet alone, diet plus insulin, diet
plus metformin , and diet plius a sulfonylurea ( of which 95% where on glyburide). The purpose
of the study was to determine if addition of acarbose to existing therapy would improve control
which had previously been felt to be inadequate. After a six week run in period patients were
treated with placebo or acarbose for 52 weeks. The initial dose of acarbose was 50 mg tid which
was increased as tolerated and required to improve glycemic control as judged by the treating
physician. The primary efficacy variables were changes from baseline in HbA1c and plasma
glucose AUC after a standard meal tolerance test. Clinically relevant response criteria were
defined as follows: Responder | was HbA lc <7 and/or absolute decrease of at least 1 unit.
Responder 2 was HbA l¢ <7 and/or a decrease of at least 15% from baseline. Each study arm
consisted of 38-52 patients, details of demographics are shown in the table. The mean age was
56-59 years. Mean duration of diabetes was about 5.2 years in the diet alone paticnts to about
12.5 years in the insulin treated patients. Mean starting HbAlc was about 6.7% in patients on
diet alone, 7.7 % in patients on insulin, 7.8% in patients on metformin, and 8.0 in patients on
sulfonylurea.

Afier 12 months of treatment, all acarbose treated groups showed a mean fall of HbAlc while
all placebo treated groups showed a slight increase, except the insulin group in which there was a
slight decrease. Acarbose was superior to placebo in all groups except insulin where the acarbose
treatment effect was only of bordetline significance (p=0.8).This appeared to be due to the
improvement in HbA 1¢ observed in the insulin-placebo group but not the other placebo groups.
The acarbose treatment effect(mean change in HbA 1c) was 0.8 in the metformin group (p=.01),
0.5 in the diet alone group (p=.005) 0.9 in the sulfonylurea group (p=.002) and 0.4 in the insulin
group (p=0.8). A time course of the change in HbA 1¢ is shown in figure 2.

As .. -ed by change in postprandial AUC glucose, acarbose was superior to placebo in all
grot. .~ .uding the insulin group, with a p value of 0.01 in the metformin group, 0.004 in the
insulin group, and <0.0001 in the diet alone and sulfonylurea groups. The percent of patients
who " responded” as defined by a HbA1c<7 and/or absolute fall of 1.0 was approximately
doubled by acarbose in all groups except the insulin treatment group. For diet alone there were
60% responders with acarbose and 30% with placebo( p=0.02). For metformin these were 61%
responders with acarbose and 26% with placebo ( p=0.005) For sulfonylurea there ‘were 55%
responders_with acarbose and 25% with placebo (p=0.004), but for insulin there were 51%
responders with acarbose and 41% with placebo (p=0.37).

As expected from others studies, all acarbose groups had more adverse events related to the
gastrointestinal tract than the placebo group. For instance, for patients on diet alone {latulence
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was reported in 74 % of acarbose patients and 41% or placebo patients. Diarrhea was reported in
45% of acarbose patients and 13% in placebo patients. Abdominal cramps was 26% in acarbose
patients and 13% in placebo patients. The same effect of acarbose was reported in the other three
treatment groups as well. More acarbose patients dgveloped increase liver transaminase levels
than placebo patients. A rise in SGPT of greater than 1.8% the upper limit of normal was
reported in 105 of acarbose patients and 55 of placebo patients. Acarbose patients had less
serious adverse events, but the numbers were small. In the sulfonylurea patients, 7 serious
events, including one death, were reported in the placebo patients but none in the acarbose
patients. In patients on insulin, there were 7 serious events in placebo patients and two in the
acarbose patients. Other than one case of hypoglycemia in an insulin-treated patient, none of the
other serious events were directly related to treatment of hyperglycemia.

Conclusion:

Acurbose clearly improved glycemic control in patients on dist alone, sulfonylurea or metformin.
A marginal improvement was observed in insulin treated patients as well. A high frequency of
gastrointestinal complaints was observed in the acarbose treated patients. However, acarbose, if
anything, appeared 10 decrease the incidence of severe adverse events in patient on insulin or
sulfonylureas. The incidence of elevated liver enzymes with acarbose was less in this study than
in others. The results of this study support the use of acarbose in combination with metformin
and sulfonylureas, and perhaps with insulin.
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0633 European Dose-Response study

This was a large double blind dose-respense study of acarbose as monotherapy in patients with
NIADDM. Following a six week rur-in period patients received a fixed cose of acarbose at
doses of 25, 50, 100 and 200 mg tid or placebo. The treatment lasted for 24 weeks. The primary
efficacy variable was change in HgbAlc. Each study group consisted »f 103-113 patients with a
mean age of 57-60 years and duration of diabetes of 2.0-2.4 years. M=an HgbA Ic rose ia the
placebo group (0.31) but declined in all the acarbose groups. The decline was 0.13 at 25 mg tid,
0.44 at 50 mg tid, 0.18 at 100 mg tid and 0.7] mg 200 mg tid. . The treatment effect ( change in
HbA 1¢ with acarbose minus placebo) was therefore 0.44 at 25 mg tid, 0.75 at 50 mg tid, 0.49 at
100 mg tid and 1,02 at 200 mg tid. Thus a clear dose response relationship was not observed
above 50 mg tid . Exploratory pairwise comparisons demonstrated significant differences
between the 200 mg group and the 25 and 100 mg group (p<0.05) , but not between the 50mg
and 200 mg tid groups. As expected there was a high incidence of gastrointestinal complaints in
the acarbose groups. 20% of placebo patients reported flatulence compared to 37% at 25 mg,
47% at 50mg, 47% at 100 mg and 60% at 200mg tid. The reporting of flatulence decreased with
time in all groups. For placebo patients, 53% reported flatulence at weeks 4-8 but only 26% at
weeks 20-24. Among placebo patients 13% reported flatulence at weeks 4-8 but only 5% at
weeks 20-24. Increased liver transaminase were less often reported in this study than iz other
studies. An increased SGOT was observed in 5% of placebo patients, 2% st 25mg, 6% at S50mg,
7% at 100 mg and 10% at 200 mg tid of acarbose. SGPT elevaticn was in 2% of placebo 25mg
and 50my patients, 3% at 100 mg and 5% at 200 =g iid acarbose.

Conclusion:

In this study, the maximum therapeutic effect of acarbose was observed at 50 mg tid. The effect
of 200 mg tid was not statistically greater than 50 mg tid. Reporting of flatulence diminished
over the course of the study in both the acarbose patients and the placcbo patients. Thus it is not
clear if the amount of flatus in the acarbose patients actually decreased over time ( as might be
expected from compensatory enzyme induction in the distal small bowel) or if the patients were
just less likely to report the flatulence. The decreased reporting among placebo patients suggests
the latter explanation.
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D-025 Safety Study .

This was a multi-center placebo controlled trial to examine the safety of acarbose in NIDDM and
IDDM. One patient was randomized to placebo for every two to acarbose. The 56 week double
blind treatment period included an eight week titration period during which 50mg, 100mg,
200mg, 300mg acarbose were each given for two weeks with an step up in dose every two weeks
as tolerated ( the 300 mg dose was discontinued 11 months into the study because of increased
transaminases). This step-up titration phase w ; followed by a 48 week maintainance phase
during which time patients were maintianed on their maximum tolerated dose. Patients were
permitted to continue prior antidiabetic drugs and concomitant antidiabetic agents could be added
or their dosage adjusted during the course of the study. The study groups consisted of 240
patients on acarbose and 119 on placebo. Specialized gastrointestinal studies were done at one
Center in 21 patients. 21% of the patients had IDDM and 70% had NIDDM. 51% of patients
were male. In the acarbose group 75% were Caucasian, 14% black, and 11% Hispanic. In the
placebo group 76% were Caucasian, 8% biack and 13 % Hispanic.

Acarbose was superior to placebo with respect to HbA c; however the importance of this
difference was hard to interpret because changes in other antidiabetic drugs was permitted. 20%
of the acarbose treated patients withdrew from the study because of adverse events compared to
5% of the placebo patients. Acarbose -treated patients showed higher incidence of flatulence and
diarrhea than placebo treated patients. These symptoms decreased ovcr t'me in patients who
continued the treatment. A greater incidence of low calcium levels was s :en in the acarbose
patients( 28% vs 16) but in 98 % of cases the lower calcium level was transient and returned to
normal despite continuation of acarbose treatment. There was a greater incidence of low Vitamin
B6 levels in the acarbose group compared to placebo ¢ 33% v 23%) but the level retuned to
normal in 68% of the acarbose treated patients despite continuation of therapy. There were no
symptoms associated with this change.

There was a greater incidence of treatment emergent elevation in SGPT( 31% vs 16%) and
SGOT(17% vs 11%) in the acarbose group than in the placebo group. For enzyme elevations
greater than 3 times the upper limit of normal, SGPT elevation was observed in 9% of acarbose
patients compared to 1% of placebo treated patients;. SGOT elevation was observed in 2% of
acarbose patients compared to 0% of placebo patients. These elevated transaminase levels
decreased rapidly after the drug was stopped and was not associated with any signs or symptoms
of hepatic disease. The transaminase rise appeared to be dose- dependent. No patienton a
maximum acarbose dose of 100 mg tid had a rise in SGPT or SGOT exceeding 1.8 times the
upper limit of normal. Plasma acarbose-related activity(sucrase inhibition assay) was higher in
patients with elevated transaminase activity than in patients without elevated transaminase
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activity.

Special studies were performed in two centers ( St Lukes Roosevelt Hospital, New York City -
Dr Pi-Sunyer, and Minneapolis Veterans Administration Hospital, Dr Niehwoehner) to evaluate
the possible effect of acarbose on colonic factors. 27 patients were studied at St Lukes-
Roosevelt and 18 at the Minneapolis VA. A total of 15 patients received placebo and 30
received acarbose. The purpose of the study was to determine the effect of chronic acarbose
administration upon fecal water, calories, fat, and nitrogen excretion, fecal pH and changes in
short chain fatty acids. Changes in the metabolism of colonic bacteria was sought by measuring
changes in breath hydrogen production and in the fecal concentration of two bacterial strains that
may be functionally important, digoxin metabolizing bacteria and diacylglyerci producing
bacteria. Changes in cell proliferation was sought using material obtain by rectal biopsy.

Acarbose treated patients had an increase in fecal weight compared to controls and a decrease in
fecal pH. There was no diftference in fecal excretion of fat or nitrogen; however colonic butyrate,
as well as acetate and propionate were increased in the acarbose-treated patients. This may be of
significance because short chain fatty acids, particularly butyrate, have been considered
important metabolic components for the health of the human colon. Indeed colonic butyrate is
believed to be the principal fuel for colonocyte metabolism. Breath hydrogen output was
increased in acarbose-treated patients reflecting bacterial metabolism in the colon of
carbohydrate that was not absorbed in the small intestine. Histologic examination of colonic
crypts did not show any evidence of hyperplasia resulting from acarbose treatment, nor did
tritiated thymidine incorporation show any change in cell proliferation. There was also no
evidence of loss of digoxin or diacylglyerol metabolizing enzymes.

Conclusion:

This 56 week study was performed to evaluate the long term safety of acarbose. As expected
from its mechanism of action, the drug caused a high incidence of flatulence and diarrhea.
However the fequency of these events decreased over time. A reversible rise in SGPT an3
SGOT were also observed at higher doses of.acarbose. Acarbose related activity was higher in
plasma of patients with elevated transaminases than in other patients. There were no reports of
clinically significant liver disease. Previous concemns about possible harmful long term effects
of acarbose on colonic function were not borne out. The higher levels of some short chain fatty
acids, particularly butyrate, in acarbose-treated patients might actually be expected to be
beneficial to colonic health.



NDA 20-482 Page 17
Medical Review

Study 0642 - Italian monotherapy study

This was a placebo controlied double blind study at two centers in Italy of placebo vs acarbose
50mg tid and acarbose 100mg tid in NIDDM who had previously been inadequately treated with
die: alone. There was a four week placebo run-in pericd after which patients were randomized to
placebo vs acarbose 50 mg tid vs acarbose 100 mg tid. Treatment last for 16 weeks thereafier.
There were 23 patients in the placebo group ( 16 men, and 7 women) with a mean age of 55.5
years. The 50 mg tid acarbose group consisted of 18 patients ( 10 men and 8 women) with a
mean age of of 58.9 years. The 100 mg tid acarbose group consisted of 23 patients( 15 men and
8 women) with a mean age of 53.8 years. In the placebo group, HbAlc went from 7.22 at the
beginning of the study to 7.39 at the end. In the acarbose 50 mg tid group, HbAlc went from
7.07% to 6.51 %. In the 100 mg tid acarbose group HbA 1c went from 7.15 % to 6.36 %. These
differences between acarbose and placebo were highly significant (p<0.0001) at both doses.
However, the difference between the 50 mg tid and the 100 mg tid was not significant(p=0.57).
Mean plasma glucose(area under the curve after a standard meal) were aiso reduced by acarbose

in both doses ( p<0.01).

The overall incidence of adverse events was 31% in the placebo group, 32 % in the 50 mg tid
acarbose group, and 63 % in the 100 mg tid group. The most common complaint, flatulence
occured in 24% of placebo patients, 29% at 50 mg tid and 52% at 100 mg tid of acarbose. The
difference between 100 mg and placebo was statistically significance (p=0.032) Gastrointestinal
symptoms caused treatment to be discontinued in one placebo patient, two 50 mg and two 100
mg acarbose patients. Increased SGPT was observed in 1 placebo patient, two 50 mg, and two
100 mg acarbose patients.

Conclusion;

This small study shows confirms that acarbose at doses of 50 mg tid and 100 mg tid was safe and
effective in NIDDM patients previously treated with diet alone. No statistically significant
difterence was observed between the two doses. Gastrointestinal complains were the major side

effects
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0619- Metformin Study

This double blind study was conducted in France to examine the effect of acarbose in NIDDM
patients treated with diet alone or diet with other oral agent(s). The data were submitted in this
NDA to support the indication for acarbose to be used in combination with metformin. Males
and females were studied aged 35-70. Therapy was initiated with acarbose S0 mg tid for six
weeks or placebo. After that, they were given acarbose 100 mg tid or placebo for the remainder
of the trial if fasting blood glucose was greater than 140 mg/dl and two hour postprandial glucose
was greater than 200 mg/dl. The duration of treatmeni was six months.

Of 183 patients, 88 were randomized to acarbose and 95 to placebo. Of patients valid for
efficacy analysis there were 65 on acarbose and 82 on placebo. Acarbose-treated patients had a
mean fall of HbAlc of 0.69 compared to a fall of 0.24 in placebo group (p=0.014). Acarbose

" patients had 2 mean fall in 2 hr postprandial glucose of 26.1 mg/dl compared to a mean rise of
7.02 in the placebo group (p<0.001). As found in other studies, acarbose caused greater
gastrointestinal complaints than placebo. 53.4 % of acarbose patients complained of flatulence
compared to 11.6% of placebo patients. Diarrhea was 25% of acarbose patients and 6.3% of
placebo patients. Abdominal pain was 17% of acarbose patients and 13.7 % of placebo patients.
Increases in liver enzymes were observed to the same extent in both groups.

Among patients on metformin, 13 received acarbose and 12 received placebo. The dose of
metformin was not given. In the placebo group HbAlc rose by 0.48%%. In acarbose patients,
HbAlc fell by 0.27%. Thus there was a mean treatment effect of 0.75 (p=0.1498)

Conclusion:

The treatment effect of acarbose wh.en added to patients taking metformin was a fall in HbAlc of
0.75; however the change was not statis"ically different from placebo. Since this change is
similar to the effect seen in study 626, it seems likely that failure to achieve statistical
significance was due to the small sample size.
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D87-009 !nsulin Study

This is a double blind placebo controlled study in patients with NIDDM who were being treated
with insulin. There was a six week pretreatment peripd foliowed by a 24 week parallel control
study followed by a 6 week post-treatment period. The initial dose of acarbose of 50 mg tid was
increased to 100, 200, and 300 mg tid at six week intervals as tolerated and required for control
of postprandial hyperglycemia. To avoid hypoglycemia, investigators were encouraged to lower
the dose of insulin when the study medication was initiated or the dose increased. Changes in
HbAlc, postprandial blood glucose, insulin dose and frequency of hypoglycemia were followed
as measures of efficacy. The study group consisted of 54% men and 46% women, mean age 59
years. 71% were white. The study was performed at seven centers. The study groups consisted
of 110 randomizeg to placebo and 107 randomized to acarbose.

Acarbose wes superior to placebo with respost to HbA lc and all measures of blood glucose.

HbA lc(in %) fell 0.17 in the placebo group and 0.57 in the acarbose group ( p=0.0001). Mean
fasting glucose rose 11 37 mg/dl in placebo patients but fell 4.55 mg/d] in acarbose patients. 120
min postprandial glucosc rose 6.03 mg/dl in placebo patients but fell 44.16 mg/dl in acarbose
patients. There was also a small but statistically significant decrease in insulin dose in acarbose-
treated patients. Mean insulin dose rose 1.19% in the placebo group but fell 7.14% in the
acarbose group{ p=0.0015). There was no difference in the number of hypoglycemic episodes.

Conclusion:

Acarbose improves glycemic control in insulin-treated patients with NIDDM
while decreasing the amount of insulin used.
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5421/0583 Czech Study

This was a placebo-controlled randomized study of the effects of acarbose in patients with
NIDDM who were being treated with insulin. After a 4 week pretreatment period, patients were
hospitalizzd for one week during which time they received acarbose or placebo in addition to
their insulin. The acarbose treatment was continued for 23 weeks and followed by a four week
follow-up period. The starting dose of 50 mg tid was increased to 100 mg tid 200 mg and 300
mg tid at two week intervals as tolerated. The insulin dose remained the same. The placebo
group consisted of 21 women and 9 men. The acarbose group consisted of 18 women do 11
men. ‘The median age was 62 years. The median duration of diabetes 10 years, and the median
duration of insulin treatment was 4 years 2 months.

Mean HbA lc went from 9.1% to 7.7% in acarbose patients and 9.6% to 8.5% in placebo patients
for a mean treatment effect of 0.3 (p=003) Fasting glucose went up slightly in the placebo group
12.3 mg/dl to 13.2 mg/dl) but was unchanged in the placebo group( 11.1 mg/dl) It is claimed
that this difference was statistically significant( p=0.044). The results section says that the
duration of treatment was 24 months but the methods section says 24 weeks. The results section
says that the insulin dose went down in 16 acarbose patients compared to 9 placebo patients
(p=.006) but this is inconsistent with the earlier statement in methods that insulin dose was to
remain the same.

Conclusion:

This study claims to support the effectiveness of acarbose in insulin-treated patients, but the
magnitude of the treatment effect is very smail. Also, I am not convinced that the groups were
really matched because the mean fasting giucose and HbA 1¢ were both lower at baseline in the
acarbose group than in the placebo group. The authors claim that the treatment effect was highly
significant( although smali) but do not comment on the differences in baseline data. The report
also contains other troublesome inconsistencies. I am reluctant to accept the results of this study
without an independent statistical report and review of the primary data.
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Summary of the use of Acarbose with other Antidiabetic Drugs

Sulfonylureas:

The efficacy of acarbose used in combination with sulfonylureas is shown by tiree well
controlled studies. Particularly impressive are the results of study 007/051 in which acarbose was
shown to improve glycemic control in patients taking maximal doses of sulfonylureas. This
study shows convincingly that acarbose adds a degree of control which sulfonylureas alone
cannot. Furthermore, improved control occurs at a lower dose of sulfonylurea and with lower
insulin levels. Although the experience with tolazimide and chlorpropamide in controlled trials
is small, it seems unlikely that these drugs behave differently from the other sulfonylureas.
Therefore, the data support a general statement that acarbose is effective in patients on
sulfonylureas, and may be beneficial in patients in whom sulfonylureas alone do not provide
adequate control..

Metformin:

The major claim for efficacy of acarbose in metformin-treated patients comes from study 626 (
the Canadian study) in which 42 patients on metformin were given acarbose with a treatment
effect( HbAlc reduction) of 0.8 ( p=0.01). Study 0619 showed a treatment effect of 0.75 but
this was not statistically significant , perhaps because the number of patients was so small ( 13
on acarbose and 12 on placebo). Also, we do not know what the effect of increasing the
metformin dose would have been. Therefore we do not know that acarbose adds something
which metformin alone could not. This is different from the situation with the sulfonylureas.
Finally, there is a paper in the literature which reports to show that acarbose decreases the
bioavailability of metformin in normal subjects ( Eur J.Clin Invest 1994 Aug 24 Suppl 3: 50-54 )

Insulin:

There are three studies in the NDA which are claimed to support the concomitant use of insulin
with acarbose. In study 0626( the Canadian adjunct study) , acarbose failed to show a
statistically significant improvement in control in patients on insulin, although it did improve
control in patients on sulfony!ureas, metformin and diet alone. It should be noted that patients in
the insulin- placebo group experienced an improvement in control, over the course of the study
which was not observed in the other placebo groups. Also, there was a beneficial trend in the
insulin- treated patients even though it was not statistically significance. The drug effect of
acarbose in insulin -treated patients was a mean fall of HbAlc of 0.4 . This is exactly the same
treatment effect as that in study 87/009 which was highly significant. This study consisted of
107 acarbose-treated patients, 110 on insulin plus piacebo, and showed a beneficial effect of
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acarbose on glucose levels in addition to hemoglobin A. The drug was also associated with an
mean 8% reduction in the insulin dose used but was not associated with a change in
hypoglycemic episodes. The third study (5421/0583) ,the Czech study) is also reported to show
a small but significant effect of acarbose on reducing HbAIc in insulin-treated patients. But the
report contains many inconsistencies and therefore cannot be used to support a claim of efficacy
at present.

Recommendation:

The data in the NDA support a claim for the use of acarbose in combination with sulfonylureas.
The labeling shouid allow a statement to the effect that patients who are inadequately treated
with sulfonylureas alone may benefit from the addition of acarbose. The data suggesting that
acarbose may be beneficial in patients on metformin or insulin are not convincing. Approval of
these indication should not be given until the advisory committee has had the opportunity to
review the data and make recommendations. In the meanwhile, the sponsor should be encouraged
to do post-marketing studies which may provide data to support these indications.
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III DOSE -RESPONSE RELATIONSHIP

Subsequent to withdrawal of the NDA in 1991, the sponsor has put much effort into trying to
define the dose-response relationship for acarbose. The present data do not clearly establish at
what dose of acarbose the maximal drug effect is ordinarily obtained. However, a clear dose
response relationship is seen with respect to the drug's most worrisome advserse reaction,
eievations in SGPT and SGOT. This point 1nust be born in mind so as not to get bogged down in
a debate about uncertainties in the dose response relationship, which cannot be resolved with the
information that is currently available. The most important consideration is to establish a dose
range in which acarbose can be used safely. Despite lingering uncertainties about the possibility
of greater efficacy at higher doses, the data clearly show that 100 mg tid is the maximal dose that
one can use safely. Pushing the dose beyond this range leads to an unacceptable risk of the
development of abnormal liver function tests. It is a moot point whether pushing the dose
beyond this level leads to somewhat more efficacy or not. Indeed, the data in this applicaton do
not even show that 100 mg tid is more effective than 50 mg tid. One should bear these "bottom
line" considerations in mind when considering the data presented in the following paragraphs.

Acarbose is always given three times a day with the first bite of each meal. The dose range of
25mg to 300 mg tid has been studied. The 300 mg dose was discontinued because of increased
transaminases, but it is still useful to look at the effectiveness of this dose versus lower doses.
Data from D91-006 show that 300 mg tid had a treatment effect ( reduction of HbAlc vs
placebo) of 1.10, compared to 0.78 for 100 tid and 0.73 for 200 mg tid. These differences were
not signficantly different, nor was the response rate based on HbA Ic, although the 300 mg dose
did Jower 1 hr postprandial glucose and glucose AUC measurement significantly more than did
the 100 mg tid dose. The data therefore suggest, but do not clearly establish, that 300 mg tid is
more effective than lower doses.

As mentioned earlier, the 300 mg tid dose was eliminated because of the risk of hepatic toxicity.
When one considers the remaining doses, there is no evidence that increasing the dose above 50
mg tid improves efficacy. One problem with the dose-response cata is an unexplained decrease
in treatment effect of 100 mg tid vs 50 mg tid in study 633 (see figure 3). However, even in
Study 642 where the two doses were directly compared there was no significant difference
between 50 mg and 100 mg tid. When all the dose-response data are considered ( as shown in
the attached table), there is no evidence that the doses above 50 mg tid have any greater
efficacy. Unfortunately, all of these data were obtained from studies using parallel treatment
arms. What is needed is a study in which patients are treated with 50 mg tid long enough to
observe a maximum treatment effect before raising the dose to 100 mg tid. Based on what Dr
Lebovitz told the advisory committee, there is a compensatory increase in glucosidase activity in
the distal small bowel in response to acarbose treatment, which may account for the decrease in
complaints of flatulence after several months of treatment. If this is so, one would expect that
increasing the dose after several months might offset this compensatory increase in enzyme
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activity and lead to greater efficacy. Until this type of study iz done, we cannot be sure that 100
mg tid of acarbose is more effective than 50 mg tid.
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IV REVIEW OF SAFETY AND TOLERABILITY

All studies of acarbose have disclosed a high incidence of gastrointestinal complaints to be
associated with the drug. These symptoms and expgcted consequences of the drug's mechanism
of action and arize from the delivery of undigested carbohydrate to the distal intestine with
subsequent gas produciion loy the action of intestinal bacteria. In the poo! of placebo controlled
trials performed in the United States, the incidence of flatulence , diarrhea and abdominal pain
was 77%, 33%, and 21% in the acarbose- trested patients compared to 32%, 12% and 9% in the
placebo- treated patients. The Irequency of gastrointestinal coinplaints was greatest at the
beginning of treatment and decreased after several months of treatment. The high frequency of
gastrointestinal complaints at the beginning of treatment accounted for the greater number of
patients who terminated the treatment because of side effects among acarbose-treated
patients(17%) than among placebo treated patients(5%). Although the gastrointestinal effects
were dose related, there was still a kigh incidence of complaints even in the lower dose range. In
the European dose-response study (0633) for instance, reporting of flatulence was as follows:
20% in placebo patients, 37% at 25 mg, 47% at 50mg, 47% at 100 mg, und 60 % at 200 mg tid.

Although the gastrointestinal effects may limit the acceptability of acarbose to many patients,
they are self-limiting and do not pose any danger to health. Of potentially greater significance is
the increase in SGOT and SGPT which has been observed in acarbose -treated patients. In
placebo controlled trials conducted in the United States, increased transaminase levels was
observed in 15% of patients on acarbose compared to 7% of placebo patients. This effect was
dose related. At 50 mg tid axd 100 mg tid the incidence of increased transaminase levels was the
same in acarbosc patients as in placebo patients. However at 200 mg tid, the incidence was
double that in placebo patients. Increased SGPT levels exceeding three times the normal level
occurred in 3 % of patients on 200 mg tid acarbose and 1% of patients on placebo. The elevated
traisaminase levels in these studies was asymptomatic and returned to normal after the drug was
discontinued. Indeed, there were several patients in whom the elevated transaminase levels
returned to normal even when the drug was inadvertently not discontinued.

Spontaneous Reports of Increased Transaminases with Acarbose
(only cases with SGPT>3x on Acarbose 300mg or less)

3/23/95 300 mg SGOT 924 SGPT 1190  resolved

5/17/95 300mg SGOT1938SGPT 2350 resolved
alk phos 359, bili 11.4

212195 300mg SGPT 295 resolved

11/25/92 150mg SGOT 101 SGPT 156  resolved

1/26/92 300mg SGOT 94 SGPT291 ?

11/12/91 300mg SGOT 103 SGPT174  ?
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The risk of increased transaminase levels should not prevent acarbose from being marketed
provided that the dosing is appropriate. The question remains: is there a dose of acarbose which
is completely safe? Placebo controlled trials have shown no statistically significant increase in
transaminase levels if the dose is 300 mg (100 mg tid) or less. On the other hand, there are six
spontaneously reported cases even at the lower doses in which the SGPT exceeded three times
the normal range( see table), including two patients in whom the SGPT exceeded 1000. Thus
even at 300 mg there still must be concern about the potential for acarbose to cause liver injury,
even recognizing that these data came from uncontrolied reports.

The mechanism by which acarbose may lead to increased transaminase levels is not known. Less
than 2% of the active drug is absorbed, although about 35% of radiolabled acarbose is absorbed
as mostly inactive products of bacterial degradation. One study has shown that acarbose
bioactivity was higher in blood of patients with increased transaminase levels than those with
normal fransaminase levels. This observation raises the possibility that liver injury may be due to
active drug. It has been reported ( J Biochem, Tokyo 1990, Feb; 107(2): 197-211) that
intraperitoneal injection of 400 mg/kg of acarbose into rats caused accumulation of liver
glycogen in a histological pattern similar to that observed in type 2 glycogen storage disease(
Pompe's disease). The dose given to rats to produce this effect however was 5,000 times the
amount absorbed from an oral dose in man of 300mg/70kg ( assuming 2% absorption). There is
no evidence from animal studies that either acarbose or its metabolites are hepatotoxic in the
dose range used clinically. It is possible that indirect effects of the drug such as changes in
bacterial flora or in the composition of nutrients in the gut could cause the effect on hepatic
enzyme levels. All these possible explanations are highly speculative at present and it is not
likely that this question will be answered in the foreseeable future. Regardless of the mechanism
however, it must be borne in mind that increased transaminase levels in acarbose- treated patients
is reversible and dose- dependent. Despite extensive clinical experience we have no reports of
disability related to acarbose treatment. None of the acarbose patients in the placebo controlled
trials developed symptomatic liver disease. There are two spontaneous reports of clinically
significant liver disease which may have been related to acarbose, but both of these patients
recovered after the drug was withdrawn,

Finally we must consider the effects of acarbose on the intestinal environment. This was an issue
of concern to the 1991 Advisory Committee. The sponsor performed sophiriticated studies on the
colonic environment of patients who had been on acarbose for one year. These studies included
breath tests and biopsy. The findings of increased stoo] weight and hydrogen production were
expected from the drug's mechanism of action. The major unexpected finding from this study
was increased butyric acid in the colon of acarbose treated patients. Since butyric acid is
believed to be a major source of nutrients for the colonicyte, this finding would , if anything, be
beneficial to colonic health. Of particularly importance was that there was no evidence of
increased cell proliferation, either by microscopic appearance or thymidine incorporation. Thus
there is no evidence to suggest that acarbose may predispose to cancer or an other disease of the
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colon. Indeed, Bartram et al.(Cancer Res 1991 Aug 15; 51(16): 4238-42 have suggested that
changes in fecal bile acids and neutral sterols produced by acarbose may actually reduce the risk
of colon cancer.
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V ASSESSMENT OF OVERALL RISK/BENEFIT RELATIONSHIP

The current data shows that treatment with acarbose as monotherapy can be expected to cause a
fall of hemoblogin A lc of about O.8%. Acarbose aiso improves glycemic control in patients
taking sulfonyureas and also appears to prevent the weight gain which often accompanies the use
of sulfonylureas. There is a high incidence of annoying side effects such as flatulence and
diarrhea, but in most cases these side effects do not cause patients to discontinue treatment.
Placebo-controlled trials have failed to show mzjor toxicity provided that the dose does not
exceed 100 mg tid., although at higher doses reversible increases in transaminsse levels were
observed. Worldwide experience (approximately one million patient years) with acarbose has
disclosed five reports of SGPT levels greater than three times normal in patients taking 100 mg
tid and one patient taking 50 rag tid.

‘s the small improvement in glycemic control produced by acarbose of sufficient clinical
importance to warrent the use of acarbose either as monotherapy or in combination with other

drugs?

With respect to the direct zonsequences of hyperglycemia itself , such as polyuria, it is unlikely
that treatment with acarbose will cause any clinically significant improvemeat. Furthurmore, to
the extent that symptoms of hyperglycemia may be diminished, the would be more than offset by
the bothersome gastrointestinal symptoms brought on by acarbose itself. The fundamental
question which must be answered is whether the improvement in hyperglycemia brought about
by acarbose can be expected to decrease the risk of developing the long term complications of
diabetes. The DCCT ( Diabetes Control and Complications Trial) established that intensive
treatment of IDDM patients with insulin, aimed at bringing hemoglobin Alc down to a near
normal level, resulted in decreased risk of the d:velopment(or worsening) of retinopathy,
neuropathy and nephropathy ( N Engl J Med 1993; 329: 977-86 ). The results of the DCCT are
consistant with other similar intervention trials(N Eng}J Med 1995;332:1305-6 )and suggests
that it would be desirable to iower hemoglobin Alc as much as possible were it not for the
development of hypoglycemia. The risk of hypoglycemia severe enough to require the
intervention of another person was three fold greater in patients receiving intensive insulin
treatment than in those receiving conventional treatment. The incidence of hypoglycemia severe
enough to require the intervention of another person was nearly one episode per patient per year
in the intensively treated group. Thus the risk of hypoglycemia must be weighed in all patients
before intensive treatment can be recommended. The DCCT did not address whether it was
necessary to get the hemoglobin A1C to near normal levels ( with the concommitant
hypoglycemia) inorder to achieve improvement in the risk of complications. However a more
recent study has shown that the development of nephropathy and retinopathy is substantially less
in patients whose hemoglobin A lc was less than 8.1% than in patients with higher levels, but
that a hemoglobin Alc level iower than 8.1 seemed to confer little additional benefit( see
attached figure). These data gives rise to the concept of a threshold of hyper-glycemia above
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which the risk of complications is substantially increased. If this concept turns out to be correct it
would establish a goal for all diabetic patients to achieve a hemoglobin Alc level of 8.1. More
intensive treatment(and the risk of hypoglycemia) to achieve a near normal level of hemoglobin
Alc may be justified in certain patients but not in all (N Engl ] Med 1995, 332: 1251-5 ).

It is in this context in which the potential use of acarbose should be considered. Acarbose is
much less effective in decreasing hemoglobin A1C than are insulin or the sulfonylureas.
However hypoglycemia is not observed with acarbose as it is with the more potent agents. The
fall in hemogiobin Alc of 0.8 units observed with acarbose is not large but may be worthwhile
in certain patients. For instance a decrease in hemoglobin Alc from 8.8% to 8.0% would be
accompanied by a roughly decrease in the risk of microalbuminuria according to the data of
Krowlewski et al.( see figure 4). If such a reduction could be accomplished without risky or
unpieasant side effects, there would little reason not to try. On the other hand, acarbose treatment
is associated with a high incidence of unpleasant side-effects. Flatulence and diarrhea are not
dangerous but will obviously limit the acceptability of acarbose for many patients.

The only potentially dangerous side effect which is known to occur with acarbose is a rise in
liver transaminase levels. As discussed previously we are not aware of any patient in placebo-
controlled studies who developed symptomatic liver disease due to acarbose or in whom the
transaminase levels did not return to normal after the drug was discontinued. Indeed there were
several cases in which the transaminase levels returned to normal spontaneously even though
acarbose treatment was inadvertently continued. Finally it must be stressed that the rise in
transaminase levels was dose-dependent, and was not observed in patients taking 100 mg tid or
less in placebo-controlled trials. However, there are five spontaneous reports of patients taking
100 mg tid who developed SGPT levels greater than 3x normal, including two in whom the
SGPT exceeded 1000..

Analysis of the risk/benefit relationship supports the use of acarbose at a dose of 50 mg tid. The
flatulence which this drug often produces will limit its acceptability in many ratients. However
those patients who continue the drug can expect an improvement in glycemic control of about 0.8
% unit in hemoglobin Alc which may help to delay or prevent the deveiopment of

complications of diabetes. A near maximal effect on lowering hemoglobin Alc can be achieved
at a dose of 50 mg tid and there is no increased incidence of clevated liver transaminases. The
risk/benfit relatioaship does not support pushing the dose beyond 100 mg tid. There is little if
any improvement in glycemic control when the dose of acarbose is increased to 200 mg tid.
However the higher dose is clearly associated with a rise in the levels of liver transaminases.
Thus, to push the dose beyond 100mg tid would be to expose the patient to added risk without a
reasonable expectation of added benefit and is not justified. What remains uncertain is whether it
is justified to increase the dose from 50 mg tid to 100 mg tid. Evidence of increased transaminase
levels at 100 mg tid comes from uncontrolied case reports and therefore may not be valid. On the
other hand, we have no evidence at present that 100 mg tid is more effective than 50 mg tid.
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The simplist may of dealing with this problem is to approve a single dose of 50 mg tid. The data
presented in this NDA would certainly justify this stand. On the other hand, such restrictive
labsling would be at variance with the way acarbose is used throughout the world and fails to
recognize the possibility that certain patients might henefit from the higher dose. Since the risk
of increased tranasminase levels has not been clearly shown to be higher at 100 mg tid, ] am
inclined to approve this dose provided that the sponsor agrees to do a post-marketing study to
examine the effect of increasing the dose to 100 mg tid in patients who had been on 50 mg tid for
several months. Changes in labeling will also need to be made as indicated below.

VI COMMENT ON PROPOSED LABELING

The proposed labeling provides data from four studies of the use of acarbose in NIDDM, three as
monotherapy and one in combination with tolbutamide. The data on efficacy and adverse events
are clearly presented. The section on Indications and Usuge is particularly wel! done. It stresses
the importance of diet and exercise and states that " the use of Precosee must be viewed by both
physician and patient as a treatment in addition to diet, and not as a substitute for diet or as a
convenient mechanism for avoiding dietery restraint”. It also explains that data on the importance
of reducing hemoglobin Alc levels comes from studies of patients with IDDM not patients with
NIDDM , but that it is not unreasonable to assume that patients with NIDDM will derive the
same benefit from blood glucose control.

The HbAlc data presented in the table is different from the data presented by the sponsor
elsewhere. Also, the tables will need to revised to reflect the change in maximum dose to 100 mg
tid . It is potentially misleading to show efficacy data obtained at doses which exceed the
maximum recommended dose. The data are still be of interest but an asterisk should indicate that
100 mg tid is the maximum recommmended dose

In the section on titration and maintenance the PI states " The maximum recommended dose is
200 mg three times daily and is recommended when the benefits clearly outweigh the risks." I
would argue that there are no instances when the benefits of the 200 mg tid dese clearly
outweighs the risks and that this dosage should be deleted. The PI shouid state that some
patients may benefit from increasing the dose form 50 mg to 100 mg tid but that:

there is no clear evidence that 100 mg tid is more effective than 50 mg tid
Increasing the dose above 50 mg tid may add to the ﬁsk of increased transaminases
HbA Ic and transaminases should be measured 3-6 months after the dose change so that

the 50 mg tid dose can be reinstituted if the higher dose did not prove more effective, or
the drug can be stopped if there is a rise in transaminases
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The section dealing with the dose- related rise in liver transaminases should be retained but with
the explaination that the 200 mg tid dosage is no longer recommended.

The pivotal study on the concomitant use of acarboge with tolbutamide was done at a acarbose
dosage of 200 mg tid. Nevertheless I do not believe that elimination of the 200 mg tid dose
would require removing the statement in section 11.3 Indications and Usage that "PRECOSE
may also be used in combination with sulfonylurea therapy." However, an asterisk should
indicate that the 200 mg tid dose is no longer recommended.

I also question the need for the 100 mg tablet. The standard
dose should be 50 mg tid. There is little evidence for a higher dose. There may individual
cases in which a physician may wish to try doubling the dose to see if he can obtain better
efficacy. But the dose should be reduced back to 50 mg tid if the 100 mg tid dose did not
produce better glycemic control. The concept that 50 mg is the standard and 100 mg the
exception would be reinforced if only the 50 mg tablet were available.

Although the data in the NDA are not adequate to support a claim that acarbose is indicated for
use with insulin, the possibility must be considered that some diabetics on insulin may receive
acarbose nonetheless. Therefore, it is appropriate to include a warning for patients on insulin ,
similar to the wamning for patients on sulfonylureas, that addition of acarbose may increase the
risk of hypoglycemia.
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VII INFORMATION TO BE SOUGHT IN THE POST-APPROVAL PERIOD

Acarbose is indicated as monotherapy in patients with NIDDM and may be used in combination
with sulfonylureas. Although the data to support the use of acarbose as monotherapy is very
strong, there is relatively little information about its use with other drugs. Once approved it is
possible, even likely that clinicians will consider using acarbose for indications for which
approval has pot been obtained. These potential indications would be in combination with
metformin and insulin in NIDDM and with insulin in IDDM. A plan to obtain information in
these areas should be discussed as part of the approval process.

The first issue is the concomitant use of acarbose with metformin in NIDDM. In study 626, the
adjunct study, acarbose was compared to placebo for concomitant use with sulfonylurea,,
metformin, and insulin in NIDDM. The additional reduction of hemoglobin Alc brought about
by acarbose was 0.9% in patients treated with diet alone ( p =.005), 0.8% in patients on
Metformin ( p=.01) and 0.9% for patients on sulfonylurea (p =.002). A smaller reduction of 0.4
% was observed for patients on insulin (p.= 07). Since the metformin group consisted of only 41
patients, the data are not sufficient to allow approval for concomitant use of acarbose with
metformin at the present time. However the sponsor should be encouraged to initiate studies
which might develop this indication. Of particular importance would be a study on the effect of
addition of acarbose to patients who were on a maximum dose of metformin. Also, the sponsor
needs to address the issue of decreased bioavailability of metformin by acarbose.

The second issue is the concomitant use of acarbose with insulin. I think it is likely that
clinicians may wish to add acarbose to insulin in an attempt to improve glycemic control in
patients with both NIDDM and IDDM. Based on its mechanism of action, one would expect
acarbose to be effective in this setting. The data in the NDA which bears on this point directly is
from study 87/009 in which acarbose produced small but significant reductions in HBAlc,
plasma glucose, and insulin dose in 107 NIDDM patients compared to 110 controls. There was
no change in the reported episodes of hypoglycemia, but no information about asymptomatic
hypogiycemia was presented.

In study 626 there were 91 insulin treated patients with NIDMM, 41 treated with acarbose and
50 treated with placebo. The difference in the change of hemoglobin Alc was 0.4% which is
only about half the effect of acarbose observed in patients on oral agents in the same study, and
was of borderline significance ( p<.08). Acarbose failed also to show a favorable response in
insulin treated patients as defined as hemoglobin Alc <7 and/or decrease of at least 15%. On
the other hand, if efficacy had been defined as a decrease in postprandial glucose (AUC - area
under the curve following a meal), acarbose would have been as effective in insulin- treated
patients as in patients on sulfonylureas or metformin. One possible explanation for this
difference is that acarbose may decrease hypoglycemia in insulin treated- patients as much as
postprandial hyperglycemia. Although we often think of a fall in hemoglobin Alc as reflecting a



NDA 20-482 Page 33
Medical Review

decrease in hyperglycemia, increasing episodes of hypoglycemia will also decrease hemoglobin
AIC. Unfortunately, study 626 did not provide data on this point. There is already evidence for
a role of acarbose in treating patients with reactive hypoglycemia ( Eur J Clin Invest 1994 Aug;
24 Suppl 3:40-44 ). By delaying glucose absorptian, acarbose appears to raise the valleys as
well as flattening the peaks of blood glucose. The possibility that acarbose reduces
hypoglycemic episodes in diabetic patients on insulin should be pursued.

Diabetic patients take & lot of other medications which may potentially interact with acarbose.
Examples that have apparently not been studied yet are thiazide, diuretics, lipid lowering drugs,
tricyclic antidepressunts and anticonvulsants. Post marketing studies should examine the effects
of acarbose on these classes of drugs.

Details of a long term dose response study which should be done in the post-marketing period
have been discussed in previous sections.
cﬂ"e
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The dsta submitted in this NDA shows that acarbose is safe and effective as monotherapy or in
combination with a sulfonylurea in patients with NIDDM at a dose of 50 mg tid.. The claim in
the PI that “the maximurm recommended dose is 200 mg tid and is recommended when the
benfits clearly outweigh the risks " should be rejected. The higher dose exposes patients to the
risk of eievated liver transaminases which would require the cost and discomfort of frequent
monitoring. No data are presented in the NDA to indicate that 200 mg tid is more effective than
100 mg tid; therefore it is not possible to identify patients in whom the " benefits clearly
outweigh the risks”. indeed the use of 100 mg tid dose is questionable and should only be
allowed with certair. conditions. The sponsor should also be encouraged to do further studies on
the concomitant use of acarbose with metformin and insulin.
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Change from Baseiine in Efficacy Variables

Piasma Glucose during HbAlc
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Mean Effect of Acarbose (25-300 mg tid)
on HbA1c Levels

Populatior:: Patients Valid'for Efficacy

Acarbose + Diet Studies

D86-006/052
D86-008/054

© D91-006 - 100 mg tid
- 200 mg tid
- 300 mg tid
620
626
633 .25 mgtid
-50 mg tid
- 100 mg tid
-_200 mg tid
642 -50 mgtid
-‘100 mg tid

Acarbose + Sulfonylurea Studies |
D86-007/051 '

D86-008/054

626 .

: W J
0.0 -0.5 -1.0 -1.5

Placebo subiracted treatment effect
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7 8 8 10 11 12 13 14 15

Hemoglobin A4 (%)
Hemogiobn A, (%) 58 64 72 80 88 96 105 11.3 121
Blood giucose (mg/dl) 108 139 188 159 229 259 289 319 I

Figure 1. Relation betwean Mean Hemogiobin A, Values and the
Risk of Microalbuminuna in Pabents with (DDM.
Hemogilobin A, vaiues wers grouped into amali intervais of squal
width (0.45 percent, or 0.90 psrcent in the tails) and modeied
with indiCator variables in a logistic-regressi... modal of the prev-
alence of microalbuminuna with covanates to adjust for the age
at onset of diabetes, the duration of diabetes, and sex. The rei-
erence group for the adjusted reiative nods (circies) was the
group of patents with hemoglobin A, vatuss ranging from 5.9 to
7.9 percent. A changepoint mode!, inciuding the same covan-
ates. was fitted to the logarithm of hemogiobin A, as a continu-
ous vanable 10 astimate the location of the changepoint and the
regression siopes below and atove the changspomt (continuous
ine). The honzontsl axis shows hemogiobDin A, vahues as well as
the equivaient values of hemogiobin A.. {see the Methods sec-
tior:} and the blood glucose profile.” in the DCCT, the blood giu-
cose profile was determined by measuring the capillary-biood
glucose concentration saven times in a 24-hour perod (before
and S0 minutes after each of the thres major meais and before
bedtime). The resuits of quarterly determinations of the biood
glucose profile over a one-year pencd were averaged, and the
line of regrassion was determined on the baus of the average of
quanerty teterminations of hemogiobin A, during the same year.
Ta convart values for blood glucose (o milimoles per liter. multi-
piy by 0.05551.
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Study 626
Patient Characteristics by Stratum and Treatment Group
Diet Alone Diet & Ingulin Diet & Metformin Diet & Sulfenyturea
(n=77 (n = 81) {n = 83) (n = 103)
Acarbose | Placebo | Acarbose | Placebo | Acarbose | Placebo | Acarbose| Placebo
(n=38) (n=39) | (n=41) (n=50) (n=41) { (n=d2) | (n=52) (n=51)
Iljean Age (years) 58 57 56 57 57 56 59 58
lSox (MF) 22/16 26/13 24117 20122 25/16 28/14 321 27/24
Igun BMI (kg/m®) 29 29 31 29 31 28 28 28
Mean Duration of
Diabetes (years) 5.4 5.0 12.3 13 7.8 10 10 9
!Race )
- Caucasian 36 37 as 45 39 38 47 45
- Others 2 2 2 5 2 5 5 6
Mean Baselina 6.7 6.6 7.7 7.8 78 7.8 8.1 8.0
HbA1C (%}

The demographic data for all patients were comparable between treatment groups.

Toble 1



NDA 20-482
Medical Review

Al Adequate and Well-Controlled Stuaes
Monotherapy ana Combination Studies

4

Page 40

TREATMENT EFFECT
POP :
ULATION - WE!GHTED I UNWEIGHTED
M@‘_@;—i
Al adeguate and well-controlled Patients valid for efficacy 0.73 -0.76
studies
intent to Lreat popuiation 0.73 077
All adequate and well-controtied Patiants valid for sificacy .74 0.77
studies with the exception of the
fixed dose groups of 25 mg tid Intent to tredt populstion £.75 0.77
from Study 833 and 300 mg tid
P from Study D81-006
All agequate and well-controfied Patients valid for efficacy
studies with fixed dosas of 50 mg all dose gruups -0.74 -0.77
tid, 100 mg tid or 200 mqg tid 50 my (r=131) -0.77 -0.81
100 m3 (r=183) .66 -0.78
200 my) (n=250) .78 0.74
intent to treut population
all dose groups .78 -0.78-
50 mg (n=145) -0.78 -0.82
100 mg (n=211) f.12 -0.82
200 mg (n=324) 0.78 0.73
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Safety update report submitted May 10, 1995

MEDICAL OFFICER'S REVIEW

1 The report makes reference to a 60 year oldmale who experienced an episode of acute
encephalopathy associated with hypoglycemia while on acarbose. In responsc to a telephone
inquiry for further details, ] was informed by fax by M. Garvey on July 12th, 1995, that this
patient had also been receiving insulin. Since the proposed package insert already warns that
acarbose can potentiate the hypoglycemic effects of insulin, no addition action need be taken in

light of this most recent report.

2 The spontaneous reports of adverse events have already been reviewed. Reference to
spontaneous reports of cases of liver function abnomalities is already included in the package

insert.

3 A discussion of the cohort of patients from study D90-025 who underwent sophisticated
studies to examine the cffect of acarbose on colonic envoirment has already been included in
the medical review of the NDA. Attachment 2 provides some additional details, but it contains
no new information that would require further action or comment.

Summary:
The safety update of May 10, 1995 does not require that any action be taken.

Robert I Misbin M.D/)M { VQ
Medical Officer /

July 12, 1995

HFD 510 N\Q‘,\‘\
NDA 20-482 Precose
HFD 510 A Fleming/J Short/ R Misbin \"\ \15 l%;
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STATISTICAL REVIEW AND EVALUATION

BDA#: 20-482

APPLICANT: Miles, Inc.

NAME OF DRUG: Precose (acarbose)

INDICATION: Non-Insulin-DependeqF Diabetes Mellitus (Type Il)

DOCUMENTS REVIEWED: Volumes 1.1-1.2, 1.137-1.143, 1.150 and 1.225
dated September 2, 1994 and submission dated

January 17, 1995

MEDICAL REVIEWER: This review has heen discussed with the
clinical reviewers, Elizabeth Koller, M.D.
and G. Alexander Fleming, M.D., HFD-510

RELEVANT I8SUES DISCUSSED IN THIS REVIEW

1. An HbAlc statistical treatment effect of acarbose in
relationship to placebo has been demonstrated for a variety
of fixed and titrated dosage regimens.

2. The clinical significance of the statistically positive
KEbAlc results needs to be determined based on the observed
acarbose-placebo trzatment effect which ranged from .4 to
1.0 across the sponsor's submitted studies,

3. Gastrointestinal adverse effects (e.g., flatulence) are
statistically associated with acarbose.

Backgroupd
The sponsor has submitted NDA 20-482 dated September 2, 1994 in
support of acarbose 50mg, 100mg, oral tablets as an

adjunct to diet or diet plus sulfonylurea therapy in the
treatment of patients with non-insulin-dependent diabetes -
mellitus (Type II, NIDDM) whose hyperglycemia cannot be
satisfactorily controlled by diet alone.

Key Words: abdominal pain, clinical significance, dilarrhea,
diet, flatulence, gastrointestinal, glycosylated
hemoglobin HbAlc, statistical significance,
treatment effect.




Although studies have been conducted to evaluate the efficacy of
acarbose in both NIDDM , the current application only
seeks approval for the use of acarbvse in NIDDM patients as an
adjunct to diet or diet plus sulfonylurea therapy.

The sponsor has submitted the following "7 adequate and well-
controlled studies”" in support of the efficacy of acarbos? as an
adjunct to diet in NIDDM patients.

U, 8. 8tudies on- U. tudjes
DB6-006/052 620,
DB6-008/0545 626/
D91-006 633

642

The designs of studies D86-008/054 and 626 allow them to also be
submitted in the support of the effoctiveness of acarbose as an
adjunct to diet plus sulfonylurea therapy. An additional U.S.
Study, (Study D86-007/051)§was also submitted to support the
effectiveness of acarbose in combination with diet and
sulfonylurea therapy.

Three (D86-006/052, D86-008/054, D86-007/051) of these 8 studies
were resubmitted as they were included in the August 6, 1990 NDA

submission. In fact, they were reviewed by this reviewer
in a Statistical Review and Evaluation dated April 29, 1991. As
indicated in the 1991 Statistical Review, the primary efficacy
variable was the change from baseline in HbAlc, "which is thought
to be the single most reliable indicator of overall glycenic
control". In each of these studies, the acarbose patients
experienced significantly greater reductions from baseline to
endpoint (last double-blind obsgrvation) in HbAlc than did
placebo patients. The HbAlc reductions (positive value indicates
an increase) displayed below are taken from the designated tables
of the 1991 Statistical Review:

Study Table Acarbose Placebo P=-value
D86-006/052 3 -.06(4.08) .53(.69) .0001
D86-007/051 4 -,23(-.30) .18(.24) .02
D86-008/054 6 -.54(-.71) .04{.95) . 001

The reductions displayed above were obtained by the Daiichi
method which was employed in these studies. However, the
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measurementg obtained in the 5 remaining studies which are being
submitted for the first time utilized the Diamat method. Results
obtained by the Daiichi method were converted using the standard
Affinity assay, to derive values (displayed in parenthesis above)
corresponding exactly to those obtained by the Diamat method.

The purpose of this conversion was to allow comparison of the
HbAlc results obtained in the previously 3 submitted studies with
those of the 5 newly submitted studies.

Despite the fact that statistical bignificance was achieved in
favor of acarbose over placebo with respect to the reduction in
HbAlc, it was concluded at the above mentioned July 25, 1991
advisory committee meeting that the acarbose HbAlc treatment
effect was not clinically significant.

In reviewing the newly submitted above mentioned five studies
(comments on each to follow), it is apparent that the results of
these studies are consistent with the previously submitted 3
studies in that the clinical significance of these results is
also in question in spite of the fact that statistical
significance was once again achieved in favor of acarbose over
placebo. These studies are also consistent with the previously
submitted studies in that acarbose is statistically associated
with gastrointestinal adverse events such as flatulence.

gtudy D91-006

This randomized, double-blind, multi-center (20 centers) U.S.
placebo-controlled study was conducted "to compare the efficacy,
tolerability, and safety of acarbose 100mg tid, 200mg tid, 300mg
tid, and placebo, when employed in conjunction with diet, in the
treatment of patients with type Il diabetes mellitus."

Patients with a well established diagnosis of NIDDM for at least
three months undergoing treatment with diet alone were eligible
to participate. Eligible patients entered a two-week screening
period which was followed by a four-week single-blind placebo
run-in perioed and a l6-week double-blind treatment period. All
patients were placed on a diabetic diet which was designed to
maintain a stable body weight for the duration of the study.

The primary efficacy variable was "the change from baseline in
glycosylated hemoglobin (HbAlc) after 16-weeks of double-blind
therapy."

Reviewer's Comments o tudy D91-006

A total of 290 (73 placebo, 73 acarbose 100mg tid, 72 acarbose
200mg tid, 72 acarbose 300mg) patients were randomized to receive
double-blind treatment. G5eventy-two (13 placebo, 20 acarbose
100mg, 18 acarbose 200mg, 21 acarbose 300mg, p = .39) patients
prematurely discontinuted study medication. The most common
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discontinuation reason was the reporting of an adverse event (3
placebo, 12 acarbose 100mg, 15 acarbose 200mg, 14 acarbose 300mg,
p = .01) with each of the acarbose treatment groups having a
significantly (p < .01) greater percentage of patients
withdrawing due to an adverse event than did the placebo
treatment group.

As with regard to the clinical trials reviewed in the statistical
review dated April 29, 1991, the most commonly reported adverse
events were flatulence, diarrhea, &nd abdominal pain with
flatulence and diarrhea achieving statistical significance (Table
1) . However, there was no statistical indication of a dose
response effect.

The results of the sponsor's intent-to-treat analyses of the
change from baseline to the end of treatment in HbAlc is
displayed in Table 2. In examining this table, one notes the
existence of a highly significant (p = .0001) overall between-
treatment group difference which is due to the fact that each of
the acarbose treatment groups significantly (p = .0001)
outperformed the placebo treatment group with respect to the mean
reduction in HbAlc. However, as with regard to the above
mentioned adverse event results, there was no statistical
indication of a dose response effect.

One should note that the sponsor's proposed to be marketed dosage
regimens of 100mg and 200mg yielded treatment effects (difference
in change between acarbose and placebo) of .82 (-.41 versus .41)
and .69 (-.28 versus .41) respectively. These treatment effects
are similar to the corresponding Diamat treatment effects (.77
and .76) which were exhibited by the acarbose patients in the 2
previously submitted monotherapy studies D86-006/52 and D86~
008/054 which were referred to in the background section of this
review. Consequently, it appears that these results would also
fail to satisfy the subjective clinically significant
requirements established by the reviewing clinicians.

Study 626

This randoml;ed douhle-blind, multi-center (7 centers),
Canadian, placebo-controlled study was conducted "to determine
the long-term efficacy, tolerability and zafety of acarbose in
the treatment of patients with non~insulin-dependent diabetes
mellitus."

Patient:; with a well documented primary diagnosis of NIDDM of at
least six months duration undergoing therapy for at least one
month with diet alone, diet and sulfonylurea, diet and biguanide
(metformin), or diet and insulin were eligible to participate.

211 patients entered a six-week pretreatment period in which they
were placed on a diabetic diet which was designed to maintain a
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stable body weight for the duration of the study. Subsequent to
this six-week phase, patients were stratified according to their
current hypoglycemic treatment (diet alone, diet and insulin,
diet and metformin, diet and sulfonylurea) and then randomized to
receive acarbose or placebo for 52 weeks of double-blind
treatment.

Patients inltially received 50mg tid of their randomized
treatment. They were then titrated upward or downward to 100mg
tid or 200mg tid over the first 24‘weeks of the double-blind
treatment phase based on tolerance, fasting glucose and post
prandial 60 minute glucose levels following a standard test meal
of Enrich, 450 Kcal.

The above mentioned dosage adjustments were not accompanied by
increasing doses of sulfonylurea, metformin or insulin which were
not permitted until after the 24 week double-blind treatment time
point. Patients who had such sulfonylurea, metformin, or insulin
dosage increases were included in the efficacy population only up
to the point of time of such increase.

The primary efficacy criterion was the improvement of glycemic
control based on the reduction in glycosylated hemoglobin levels
(HbAlc) . '

Reviewer's Comments on Study 626

A total of 354 patients (Table 3) were randomized to receive
double-blind treatment. Eighty-eight (46 acarbose, 42 placebo)
patients prematurely discontinued study medication. The most
common discontinuation reason was the reporting of an adverse
event (33 acarbose, 20 placebo, p = .03), the most common of
which was flatulence (15 acarbose, 4 placebo, p = .01).

As with regard to the previously mentioned clinical trials, the
most commonly reported adverse events (Table 4) were flatulence,
diarrhea, and abdominal cramps.

The results of the sponsor's HbAlc intent-to-treat analyses are
displayed in Table 5. In examining this table, one,should focus
on the diet alone and diet plus sulfonylurea strata as the
sponsor's submission (as discussed in the background section of
this review) is in support of acarbose therapy as an adjunct to
diet or diet plus sulfonylurea in the treatment of NIDDM. In
doing so, one notes that acarbose patients significantly out-
performed (diet alone: p = .006, diet plus sulfonylurea: p =
.001) their placebo counterparts in each case. Once again, the
acarbose monotherapy treatment effect (diet alone: .8), with
regard to the reduction of HbAlc levels is consistent with those
which were experienced by patients who were enrolled in the 2
previously submitted monotherapy studies which were reterred to
in the background section of this review, as well as with regard
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to monotherapy Study 91-006. Consequently, it appears that the
monotherapy results in this study would also fail to satisfy the
subjective clinically significant requirements established by the
reviewing clinicians.

However, the reviewing clinicians should note that the acarbose
treatment effect (1.0) in the presence of sulfonylurea observed
in this study is twice that exhibited in Study D86-007/051. The
clinical significance of this finding needs to be addressed by
the ‘reviewing clinicians. ¢

Study 620

This randomized, double~blind, single-center, West German study
was conducted "to investigate the efficacy and tolerability of
acarbose 100mg administered three times a day for 24 weeks to
type II diabetics who were not adequately controlled by diet
alone."

Subsequent to a four-week screening phase in which patients were
on a diabetic diet alone, eligible patients were randomized to
receive acarbose 100mg tid or matching placebo in addition to
their diabetic diet for 24 weeks of double-blind treatment.

The primary efficacy variable was the change in HbAl levels over
the 24-week double-blind treatment period.

Reviewer's comments on Study 6290

A total of 100 (50 acarbose, 50 placebo) patients were randomized
to receive double-blind treatment. Two patients (one in each
treatment group) failed to complete the study. The acarbose
patient withdrew due toc gastrointestinal complaints, whereas the
placebo patient withdrew due to the development of a foot ulcer.

A significantly (p < .001) greater proportion of acarbose
patients (42/50) experienced at least one adverse event during
double-blind treatment than did placebo patients (22/50). As~
with regard to previously mentiocned studies, flatulence was the
most commonly reported adverse reaction (acarbose: 39/50,
placebo: 14/50, p < .001).

The patients were comparable at baseline across treatment groups
with the exception of their duration of diabetes (acarbose: 76
months, placebo: 55 months, p = .0l1). However, there was no
statistical evidence that the:-duration of diabetes influenced the
HbAl results.

The results of the sponsor's evaluable patient HbAl analyses are
displayed in Table 6. In examining this table, one notes that
the acarbose patients experienced a significantly (p = .003)
greater mean reduction in HbAl than did placebo patients over the

6



double-blind treatment phase. In examining the HbAl data for the
6 patients who were excluded from the sponsor's analyses, it was
apparent to this reviewer that a similar result would have been
obtained had these 6 patients been included in the analyses.

Consequently, the results of this study are consistent with those
of the above mentioned studies in that a statistical treatment

effect (in this case the acarbose-placebo HbAl difference was .6)
in favor of acarbose over placebo of marginal clinical importance
was achieved in the presence of adverse gastrointestinal effects.

gtudy 623

This randomized, double-blind, - multicenter (23 centers) European
(Yugoslavia, Germany, Austria, Hungary, Italy) placebo-controlled
study was conducted "to determine the efficacy of acarbose in
improving glycemic control, i.e., glycosylated hemoglobin.®

Patients with a well documented primary diagnosis of NIDDM for at
least 6 months and no more than 5 years whom were being treated
with diet alone were eligible to participate.

Subsequent to a six-week single-blind placebo phase, patients
were randomized to receive placebo, acarbose 25mg, acarbose 50mg,
acarbose 100mg, or acarbose 200mg administered tid for 24 weeks
of double-blind treatment. Patients randomized to the acarbose
100mg and acarbose 200mg treatment groups commenced treatment on
50mg tid and 100mg tid respectively and continued their initial
dosage for the first two weeks of the 24-week double-blind
treatment phase,

The primary efficacy variable was the change from baseline in
glycosylated hemoglobin HbAlc.

viewer'ts [ ] 3

A total of 636 (128 placebo, 127 acarbose 25mg, 127 acarbose
50mg, 128 acarbose 100mg, 126 acarbose 200mg) patients were
randomized to receive double-blind treatment. Fifty-one (14
placebo, 10 acarbose 25mg, 6 acarbose 50mg, 14 acarbose 100mg, 7
acarbose 200mg) patients prematurely discontintued study
medication. Fifteen (1 acarbose 25mg, 3 acarbose 50mg, 8
acarbose 100mg, 2 acarbose 200mg) of these discontinuations were
due to gastrointestinal events (acarbose versus placebo: p =
.07) .

In examining the adverse event date submitted by the sponsor, I
noted that once again flatulence (20 placebo, 47 acarbose 25mg,

60 acarbose 50mg, 60 acarbose 100mg, 75 acarbose 200mg)} was the
mest commonly reported adverse event with its incidence being
significantly (p < .001) greater in each of the acarbose

treatment groups than in the corresponding placebo treatment group.
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The results of the sponsor's HbAlc evaluable patient analyses
(geometric means displayed as data was subjected to a logarithmic
transfcrmation due to the skewness of the distribution) are
displayed in Table 7. In examining this table, one notes that
each of the acarbose treatment groups statistically outparformed
the corresponding placebo treatment group and that the acarbose-
placebo treatment effects which ranged from .44 (acarbose 25mg)
to 1.02 (acarbose 200mg) are in line with the treatment effects
which were exhibited in the above mentioned studies. Similar
resuits were obtained with respect to the intent-to-~treat
population.

Study 642

This randomized, double-blind, multi-center (2 centers) Italian
placebo-controlled study was conducted to compare the efficacy
and safety of acarbose and placebo in the treatment of NIDDM
patients who have been treated with diet alone.

Patients with a well documented primary diagnosis of NIDDM were
eligible to participate.

Subsequent to a 4-week single-blind placebo phase, patients were
randomized to receive placebo, acarbose S50mg tid, or acarbose
100mg for 16 weeks of double~blind treatment. Patients were
placed on a diabetic diet for the duration of the study in order
to maintain a stable body weight.

The primary efficacy variable was the reduction from baseline in
glycosylated hemoglobin (HbAlc).

Reviewer's cComments op Study 642

A total of 84 (29 placebo, 28 acarbose 50mg, 27 acarbose 100mg)
patients were randomized to receive double-blind treatment.
Thirteen (3 placebo, 6 acarbose 50mg, 4 acarbose 100mg) of these
patients withdrew from the study. The most common withdrawal
reason was the occurrence of an adverse evemt (1 placebo, 2
acarbose 50mg, 4 acarbose 100mg) five of which were
gastrointestinal (1 placebo, 2 acarbose 50mg, 2 acarbose 100mg).

Once again, the most commonly reported adverse event was
flatulence (7 placebo, 8 acarbose 50mg, 14 acarbose 100mg) as the
acarbose 100mg incidence rate statistically (p = .032) exceeded
the corresponding placebo rate.

The results of the sponsor's evaluable patient HbAlc analyses
(similar results were obtained with regard to the intent-to-treat
population) are displayed in Table 8. In examining this table,
one notes that each acarbose treatment group experienced a
significantly greater mean HbAlc reduction than did the
corresponding placebo group and that the resulting treatment

8



effects (acarbose 50mg: .88, acarbose 100mg: 1.03 are
consistent with those which were exhibited in the earlier
mentioned studies.

Reviswer’s Concluding Comments (mav be conveved to the sponsor)
The sponsor’s September 2, 1994 submission reinforces the results

presented in their August 6, 1990 NDA submission and
discussed at a July 25, 1991 advispry committee meeting.

The main areas of reinforcement relate to the adverse
gastrointestinal (especially flatulence) effects of acarbose as
well as to the statistical demonstration of an HbAlc treatment
effect.

It is apparent that treatment with acarbose in a variety of
dosage forms (fixed or titrated) from 25mg tid to 300mg tid is
statistically associated with a reduction in HbAlc levels.
Consequently, the question that must be asked as it was at the
July 25, 1991 advisory committee meeting is whether or not this
statistically significant treatment effect can be also viewed as
being a clinically significant treatment effect.

Table 9 which displays the treatment effects which were exhibited
in the 8 studies which were included in the above mentioned two
submissions, indicates that the HbAlc treatment effect is in the
.4-1.0 range. Whether or not this can be viewed as being of any
clinical importance is, of course, a matter of clinical
judgement .

i” ﬂ-"' A{'( ’f ’ ‘/’ f _A ,[%j[
Daniel N. Marticello
Mathematical Statistician

Concur:  Dr. Nevius,é%ﬁﬂ 2725 T

Dr. Dubey 61_5—_ '3"? 5/’

Orig. NDA 20-482
HFD-510

HFD-510/Dr. Sobel
HFD-510/Dr. Koller
HFD-510/Dr. Fleming
HFD-510/Dr. Gueriguian
HFD-510/Mr. Short
HFD-344/Dr. Lisook
HFD-713/Dr. Dubey [File: DRU 1.3.2 NDA]
HFD-713/Group 2 File
HFD-713/Mr. Marticello
Chron.




Table 1
study 91-006

Adverse Events’

Acarbose Acarbose Acarbose
Event
Placebo i00mg . 200mg joomg
Flatulencs 17/73(23.3%) 56/72(77.8%) | 62/71(87.3%) 87/72(79.2%) | <.001 ﬂ
Diarrhea 7773(9.6%) 24/73(32.9%) | 23/72(31.9%) | 26/72(36.1%) | .001 H
Hypertension | 0/73(0.0%; 0/73(0.0%) 4/72(5.6%) 1/72(31.4%) - 012 E
Headache $/73(6.8%) 11/73(25.1%) | 3/72(4.2%) 13/72(18.1%) | .022
Abdominal B
Pain 4/73(5.5%) 13/73(17.8%) | 11/72(15.3%) 14/72(19.4%) «07%

* Adverse events for which the acarbose rate exceeds ths placebo rate and p

< .10

o



Table 2
Study 91-006

Sponsor's Intent-to-Treat HbAlc (%) Analyses

Pairwise Comparison*

N | Baseline | Change*’ i00mg | 200mg | 300mg
Placebo 71 8.90 +41 . 0001 -.0001 .0001
Acarbose
1001!11 67 8.79 -. 41 +.45 .28
Acarbose
Acarbose

* Example: Acarbose 100mg versus Acarbose 200mg: p = .45

*+ Treatment by Center Interaction: p = .47

11



Randomnized Patient Prequencies

gtratum

Table 3
study 626

Acarbose

Placebo

Diet Alone

77

Diet + Insulin

41

921

| Diet + Metformin

41

42

i

| Diet +
i Sulfonylurea

52

12

~ 51

103

i Total _ 172 182 354



Table 4
Study 626

Adverse Events

Llatulence
stratun a?nzhgnn
Diet Alons 28/38(73.7%)
Diet 4+ Insulin 33/41{80.5%)

Diet + Metformin 20/41(68.3%)

Diet + 8S8ulfonylurea 37/52(71.2%)

Diarrhea
gtratun Acarbose
Diet Alone 17/38(44.7%)
Diet + Insulin 19/41(46.3%)

Diet + Metformin 22/41(53.7%)

Diet + Sulfonylurea 17/52(32.7%)

Abdominal cramps/DRiscomfort
gtratum Acarboase
Diet Alone 10/38(26.3%)
Diet + Insulin 11/41(26.8%)

Diet + Metformin 7/41{17.1%)
Dist + Sulfonylurea 15/52(28.8Y%)
* p < .05

%% p < .01

dhap < 001

13

Rlacebo
16/39(41.0%) e

26/50(52.0%) 0
15/42(35.7%) o

14/51(27.5%) ane

Rlacebo
$/39(12.8%) *s

11/50(22.0%)*
13/42(31.0%)*

8/S1(15.7%)

Rlacebo
5/39(12.8%)
2/50(4.0%) %
5/42(11.9%)

4/51(7.8%)%#




Sponsor's Intent-to-Treat HbAle

Table 5
Study 626

(%) Analyses

Acarbose Placebo

Stratum N Baseline | Change N Baseline | Change | P~
value*

Dist Alone 32 -od 3 5.6 -4 - 006
Diet + Insulin s " -5 44 7.8 -.2 .097
Diet +
Diet +
Sulfonylurea o1

*. Acarbose versus placebo

14




Table 6
study 620

Sponsor's Evaluable HbAlc (%) Endpoint Analyses

Acarbose
100mg Placebo
N 47 47
E Baseline 9.30 9.40 E
E Change -, 67™ -.06 ﬂ

* p = .003 in favor of acarbose over placebo



Table 7
study 633

Sponsor's Evaiuable HbAlc (%) Endpoint Analyses

| Acarbose 200ng 112 7.52 -.71%

N Baseline ++ Change++
Placebo 107 7:47 .31
Acarbose 25mg 110 T.45 -.13%
anarboae Somg 113 7.50 - AN
H Acarbosse 100mg 103 7.47 -.18% ﬂ
|
|
|

v
] .

+ treatment by country interaction: p = .5
*p < .001 in favor of Acarbose over placebo
++ Geometric means
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Table 8
study 642

Bponsor's Evaluable HbAlc (%) Endpoint Analyses

Baseline

Change

Placebo 7.33

24

Acarbose 50mg 7.07

-.64%

Acarbose 100mg 7.15

L

* p < .001 in favor of Acarbose over placebo
** p < .0001 in favor of Acarbose over placebo
4 treatment by center interaction p = .61

Acarbose 50mg versus Acarbose 100mg:

17

- 7O

B p = .co001+4

p = .57



Table 9

HbAlc+ Treatment Effects #

Dosage (tid) Treatment
Effect
D86-006/052 50-300mg titrated | .77 “
Da&6-008/054 200ng «76 ﬂ
D86-~-007 /051 50-300mg titrated .54
W91-oos 100nmg .82 “
200mg .69 ﬂ
} 3oomg 1.00
626 50-200mg titrated .8-1.0 u
620 100mg .61 "
633 25mg 44
somg .75 u
100ng .49 “
200mg 1.02 |
642 somg .88 u
| toomg  [1.03 ﬂ

+ HbAl for Study 620

# Acarbose reduction minus placebo reduction in HbAlc (Diamat method)
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NDA 20-482 SUBMISSION DATE: July 19, 1995
Precose® (50, 100, mg)

acarbose tablets

Miles Inc., Pharmaceutical Div. REVIEWER: Hae-Young Ahn, Ph.D.

West Haven, CT 06516

TYPE OF SUBMISSION: Responseto a Bio-revieq! Comment Code: 18

SYNOPSIS: The sponsor has submitted an amendment in response to the Comment of the
Division of Biopharmacetics' bio-review dated June 09, 1995. That Comment recommended the
following dissolution method and specification for Precose tablets:

Apparatus Type: T
Media:

Speed of Rotation:

Sampling Time:

Recommended Specification:

The Comment has been appropriately incorporated to their 7/19/95 NDA Amendment. Sampling
times in the original NDA were 15 and 30 minutes. Now, a sampling time is replaced by 30

minutes. No further action is required.
4'—"1“-\0‘“ 7126195

Hae-Young Ahn, Ph.D.
Reviewer, Division of Biopharmaceutics

RD initisled by J. Hunt 176/
FT initialed by J. Hunt d MK%!;‘{QC

cc: NDA 20482, HFD-510(Misbin and Short), HFD-340(Vish), HFD-426(Fleischer), HFD-427
(Ahn and M. Chen), Chron, Drug, Review, FOI(HFD-19)
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NDA 20-482 SUBMISSION DATE: June 09, 1995
Precose® (50, 100, mg) June 27, 1995
acarbose tablets July 06, 1995
Miles Inc., Pharmaceutical Div. REVIEWER: Hae-Young Ahn, Ph.D.
West Haven, CT 06516

TYPE OF SUBMISSION: Amendments . Code: 18

SYNOPSIS: The sponsor has submitted three amendments to NDA 20-482 for Precose®
(acarbose) which include a draft revised package insert, and additional dissolution data for i) the
Precose® 50 mg tablet formulation that was used in pharmacokinetic studies and ii) half the to-
be-marketed 50 mg tablet.

Lastly, the pharmacokinetic section of a draft package insert has been appropnately revised
according to the Division of Biopharmaceutics' Labeling Comments.

Results:

It is concluded that the dissolution profiles of the to-be-marketed 50 mg formulation, the clinical
trial 50 mg formulation and the PK study 50 mg formulation were essentially the same in water,
simulated gastric fluid and simulated intestinal fluid. The plot of the dissolution profile of half
tablets from the to-be-marketed 50 mg formulation in water shows a more rapid release of drug
substance as compared with whole tablets. In all cases dissolution is nearly complete at the 30
minute time point and all batches meet the USP stage 1 limit (Q- it 30 minutes) which was
recommended by the Division of Biopharmaceutics in a bio-review stamp dated June 09, 1995.

dixsolution data in water

.

- % £ B 3




RECOMMENDATION:

The Division of Biopharmaceutics has reviewed the amendment to NDA 20-482 for Precose®
(acarbose) which was submitted on June 27, 1995. It has found that the draft revised package
insert was accepteble. The Division of Biopharmaceutic has also reviewed two amendments
which include additional dissolution data for the Precose® 50 mg tablet formulation used in
pharmacokinetic studies and for half the to-be marketed 50 mg formulation. Two amendments
that were submitted on June 09 and July 06, 1995 are also found to be acceptable.

“~N '7.'”“"/(/'.5

Hae-Young Ahn, Ph.D.
Reviewer, Division of Biopharmaceutics

RD/FT initiated by J. Hunt ﬁ} M S 7/ 2IiAY

cc: NDA 20-482, HFD-510(Misbin and Short), HFD-340(Vish), HFD-426(Fleischer), HFD-427
(Ahn and M. Chen), Chron, Drug, Review, FOI(HFD-19)
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NDA 20-482 SUBMISSION DATE: September 02, 1994
Precose™ (50, 100, mg) March 14, 1995 -
acarbose tablets March 22, 1995
April 10, 1995 .
April 20, 1995 -
April 21, 1995 -
April 26, 1995
. May 12, 1995 .
May 22, 1995 -
Miles Inc., Pharmaceutical Div. REVIEWER: Hae-Young Ahn, Ph.D.
West Haven, CT 06516
TYPE OF SUBMISSION: Original (NME) Code: 1S
SYNOPSIS:

The sponsor submitted a new NDA seeking approval for marketing acarbose 50 mg, 100 mg, and

oral tablets which is indicated in the package insert as an adjunct to diet to lower blood
glucose and glycated hemogiobin in patients with non-insulin-dependent diabetes mellitus whose
hyperglycemia can not be satisfactorily controlled by diet alone. (Note: HbAlc was used as an
efficacy end point.) Acarbose is a competitive inhibitor of intestinal alpha-glucosidases. The
proposed dosage range for acarbose is from 50 mg t.i.d. ¢ ~ where cach dose is given
with meals. However, several of the pharmacokinetic studies utilized a dosage of 300 mg t.i.d. in
order to attain measurable plasma concentrations of drug. (Note: The 300 mg dase hed once been
considered as & maximum therspeutic dose.)

The original NDA was submitted in August, 1990 and it contained a '*C-bioavailability
study, studies in the elderly and patients with renal impairment and liver impairment, drug-drug
interaction studies with ranitidine and nifedipine, in vitro protein binding data, and a dissolution
study. At that time the Division of Biopharmaceutics questioned the validity of the PK results due
to the lack of assay specificity and assay validation data, and it recommended that more complete
dissolution data be provided. The NDA was withdrawn in 1991 after an Agency's Advisory
Committee meeting. Now, the sponsor has resubmitted an NDA with additional pilot PK studies
and studies to address metabolism, dose-response relationships, PK in special populations and drug
interactions. It is noted that the sponsor did not receive the biopharmaceutic comments from the
original NDA submission's bio-review. Those comments have been restated in this review.

The assays used in the acarbose human pharmacokinetic studies were based on either the inhibition
of alpha-glucosidases or nonselective radiometric measurement of "*C-acarbose. The former
method detects the total activity of acarbose and active metabolites.



Through telephone conversations the following information was obtained from the sponsor:

1. Al strengths were studied in the clinical trials and the acarbose tablets were taken with
food.

2. For the 50 mg and 100 mg tablets, information on the batch/lot numbers were provided. The
batches were not full scale production size batches but they represented at least 17 % of the
number of dosage units for what full scale production size batches will be.

3. Two 100 mg tablets were used in the PK studies for a dose of 200 mg

- However, in the clinical trials .
4 Gender analyses were not conducted in the PK studies but they were conducted in the safety
studies.
5. The sponsor submitted a reference article for concomitant administration of acarbose and a

sulfonylurea drug (glibenclamide) in the PK section. They also conducted a few studies
using combination sulfonylurea therapy in the clinical trials (needs fo be confirmed by the
reviewing medical officer).

The to-be-marketed 50 mg and 100 mg strength formulations were not tested in the pivotal clinical
trials. Although the to-be-marketed formulations and the formulations used in the pivotal clinical
trials have the same ratios of active and inactive ingredients, they are different in terms of the
manufacturing of the drug substance and drug product For thc to-be-marketed formulations, drug
substance was manufactured by a
. while for the clinical trial formulations drug substance

o ) o . _ For the PK study formulations

drug substance , ) employed for pioduct

Comparative in vitro dissolution profiles were provided for the 50 mg tablets of the to-be-marketed
formulation and the clinical trial formulation, 100 mg tablets of the to-be-marketed formulation, the
clinical trial formulation and the PK formulation, i clinically tested
tablets upon request.
than the other strengths (50 and 100 mg) i in the early time points, overall, dissolution proﬁles of all
strengths (to-be-marketed formulations, clinical trial formulations and PK formulations) are
similar in all three dissolution media (water, simulated gastric fluid and simulated intestinal fluid).
Acarbose dissolution behavior is minimally affected by pH of the dissolution media.



RECOMMENDATION: 4
The Division of Biopharmaceutics (DB) has reviewed the biopharmacet:tics section of NDA

for Acarbose and has found it acceptable provided the Comments are addressed as appropriate.
However, DB notes that the sponsor has conducted dissolution tests in water. Ideally, the sponsor
should use a dissolution medium that is more physiologic condition (i.c., simulated gastric fluid).
However, since the dissolution profiles of acarbose were essentially the same within the pH range
of 1.2 to 7.8 and the sponsor conducted all its stability tests using water as a medium, DB
recommends the dissolution test in water. Therefore, the following dissolution procedure and
specification are recommended.: R

Media:

Speed of Rotation:

Sampling Time: _
Recommended Specifications:

Please convey the Recommendation, the Comments and the Labeling Comments to the sponsor.

{Note: The Division of Biopharmaceutics is retaining the Appendices and Attachments within its
drug files and can be obtained upon request.)
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BACKGROUND: Acarbose (BAY g 5421)is a pseudo-t2trasaccharide which inkibits the digestion
of ingested carbohydrate, resulting in a smaller rise in blood giucose concentrations following meals.

-] ]
CH,

NI e
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NDA for acarbose was previously submitted on August 06, 1990 and the Division of
Biopharmaceutics (DB) reviewed the biopharraceutic section. The following information was
quoted from the bio-review (stamp date of July 18, 1991) that was prepared by Dr. M. Daniel
Gordin:

1. The pharmacologic action of acarbose oc.curs within the GI tract.
2. The systemic bioavailability of the parent compound is of no therapeutic relevance.

3. The demonstration of systemic availability of parent plus metabolite(s) following multiple
dosing at the highest recommended dose (300 mg tid) to assess the extent of systemic exposure
to acarbose plus metabolites is sufficient to characterize the product.

4. The validity of the results are questionable, since the enzyme assay was not sufficiently
validated and the enzyme assay lacked specificity.

5. Additionally, comparative dissolution studies on the 50, 100, 200 and 300 mg tabiets were
requested.

Although a previous reviewer concluded that the systemic bioavailability of the parent compound

is of no therapeutic relevance, safety concerns still remain and systemic exposure should be
considered. :

An Endocrinologic and Metabolic Drug Advisory Committee meeting was held on July 25, 1991
and the committee concluded that the acarbose data did not present a favorable benefit-to-risk
relationship necessary for approval. The NDA was withdrawn by the sponsor on August.18,1991.

There was a meeting held on 12/14/93 between the sponsor and HFD-510 to discuss the clinical data
that was generated subsequent to the sponsor's withdrawal of NDA DB was invited to this
meeting. The meeting was essentially a pre-NDA meeting for discussion of only clinical data. NDA
20-482 differs from the original NDA submission in the proposed indications, recommended dosing,
and now it has additional dose-response and long-term safety data.



SUMMARY:

LBioavailability/Bioequivalency:

A. Bioavailsbility: After intravenous administration of 0.4 mg/kg acarbose, the plasma profile of
acarbose plus active metabolite (component 2) was interpreted as a bi-phasic exponential function
with a terminal half-life of 1.4 hr. Approximately 90% of the dose was found in the urine. After
300 mg of acarbose was given orally to volunteers, the mean Cmax was 97.g/L at 2 hours. About
0.5% of the dose was recovered in the urine and 16.5% was excreted in facces. (Note: The sponsor
evaluated the pharmacokinetics of acarbose using an asgay which could not distinguish acarbose and
active metabolite.)

B. Bioequivalency:

A bioequivalence study was conducted using pharmacodynamic endpoints(plasma glucose and
insulin levels). It was found that two tablet strengths (50 mg and 100 mg) were not bioequivalent
in terms of PD endpoints using the Two One-side T-tests Procedure. The tablet formulations used
in the bioequivalence study were, however, not the same formulations as those used in the clinical
trials and the to-be-marked-formulation.

IL. Metabolism:

After oral administration of “C acarbose 1o healthy volunteers, 35% of the radioactive dose was
excreted in the urine in the form of at least 13 different biotransformation products. Three of these
metabolites were isolated.

IIL. Dose-Response Relationship:

There was a dose-dependent increase in % inhibition of Cmax for blood glucose levels although an
ANOVA showed no significant difference between doses. There was a significant difference in %
inhibition of AUC of blood glucose levels between the dose(r=0.546, p<0.001).

The ANOVAs showed significant differences in the % inhibition of Cmax and AUC for blood
insulin levels between doses (p<0.01, p<0.001, respectively).

IV, Protein Binding:
Less than 15% of acarbose is bound to plasma protein.

V. Pharmacokinetics in Special Populations:

A. Renal impairment:  Patients with severe renal impairment (Clcr <25 mi/min/1.73m?) attain
about 5 times higher plasma peak concentrations of acarbose (plus an
active metabolite) and 6 times larger AUC than volunteers with normal
renal function.

B. Chronic liver disease: Pharmacokinetics of acarbose was not changed in patients with cirrhosis.

C. Elderly:  After multiple dosing of acarbose for 7 days, AUC was increased about 30% and

half life almost doubled (6.4 hr 10 124 hr) in the elderly compared to normal
volunteers.



VL. Drug-Drug Interactions:

A. Nifedipine: There was no interaction between acarbose and nifedipine.

B. Ranitidine: There was no significant interaction between acarbose and ranitidine.

C. Cholestyramine: Acartose itself did not attenuate the post-prandial glycaemic response on any
of the treatment days. It was concluded that the study design was not
adequate to demonstrate any clinically significant interaction between
acarbose and cholestyramine.

D. Oral Contraceptive Piil: It is unlikely that contraceptive efficacy will be lost when patients
take a low-dose combination hormonal contraceptive agent with
acarbose because a study showed that ovulation was still
successfully suppressed with concomitant acarbose administration.

E. Digoxin and Propranoiol: Acarbose did not affect the physiological effects or blood levels of
digoxin or propranolol.

F. Glibenclamide:  Student's t test showed that there were no significant differences in
glibencalmide peak concentrations and AUC between the acarbose treated
glibenclamide group and the placebo treated glibenclamide group. (Note:
The study was from an article and raw data was not available.)

VIL. PK/PD Analyses were not conducted.

VIIL. Gender Analyses were not conducted in PK studies. However, it was learned that analyses
were performed in safety studies.



VIV. Formulations:

The 50 and 100 MR formulations are proportionally similar in tablet ingredients except for the 50
and 100 mg formulation: used in the dose-ranging clinical study, 0633.
is

-

Table 1.
Strength (m 50 100
005, 004
Formula Nos. 188-003 188-002
188-022 188-023 L

Ingredient mgtablet
Acarbose 50 100

Dried Starch
Microcrystalline Cellulose, NF

Colloidal Silicon Dioxide, NF

Magnesium Stearate NF

Total

The formula numbers assigned to each tablet strength reflect differences in the manufacturing of the
drug substance and/or drug product. Early batches were made with drug substance and
tablet manufacturing Was

Instead, they were produced This information is summarized in Table 2.

Table 2




Comments:
1. The reviewing medical officer has indicated that the pivotal clinical trials used Formula Nos.

188-003 and 188-002 for 50 mg and 100 mg, respectively.
2. Formula Nos. 188-022 and 188-023 for 50 mg and 100 mg are the to-be-marketed formulations.
3. For the to-be-marketed formulations drug substance was manmufactured by a
, while for the clinical
trial formulations drug substance was

&

-

“ L

Human WWIJC studies were conducted using Formula No. 005 and 004 for 50 mg and
100 mg, respectively.

The formulations/formula numbers proposed for the marketed product are:

Table 4 ‘
Strength Formula No.

188-022
188-023




In the dose-ranging clinical study 0633 different formulations were used. These formulations were
designed specifically to facilitate blinding. The relative quantities of ingredients were adjusted to
produce tablets of varying strengths but of identical size.

Table 3

Strength (mg)

50 100

—_—

Formula No. 603 602
mgltablet
-
‘ 50 100

Dried Starch

Microcrystalline Cellulose, NF
Colloidal Silicon Dioxide, NF

Magnesium Stearate, NF

‘Total |

X. Dissalution:
The sponsor used the following dissolution method for acarbose tablets

. NLT after 30 minutes. However, the sponsor has claimed that at it has
observed after the disinteg ation of a tablet, "accumulation of granulate” cceurs in the bottom of the
dissolution vessel instead of forming a complete suspension of granulates in the dissolution medium.
As a result of this phenomenon, ) after 60 minutes,
even though the active ingredient is extremely soluble in water. At 75 RPM, however, following

L)

free access to granulate particles allowing for better dissolution. Now the sponsor is proposing a
dissolution method and specification as follcws:

(1)  Dosage Form: Tablet
(2)  Strengih(s)y

(3)  Apparatus Type:

(4) Media:

(5)  Speed of Rotation:
(6)  Sampling Time(s):

(M Pr ification: Minimum after 30 minutes.

The following were observed from the study:



1. The 50 mg to-be-marketed formulation appears to: have a faster dissolution profile than the 100
mg _ *0-be-marketed formulations a: in 1S minutes (mean % dissolved in
15 minutes Since of the drug was dissolved in 30
minutes, no differences were found.

2 The 100 mg to-be-marketed tablet formulation appears to have similar dissolution profiles as
the 100 mg tablet formulation used in the PK studie: and the 100 mg tablet formuiation used
inclinical trialsat ~ _  in 15 minutes (mean % dissclved in |5 minutes

[Y

-

4. The dissolution informatior. about the 50 mg tablets used in PK study at  rpm was not
provided.

5. On03/31/95 the sponsor was requested to provide comparative in vitro dissolution studies on
the 50, 10 utilizing SGF without enzymes, SIF without enzymes and other
media as appropriate using 12 dosage units per lot involving more than one dissolution
sampling time point (5, 10, 15, 30, 60 minutes) for those lots used in the pivotal bicavailability
and clinical studies. In addition, pH solubility profiles was also requested for acarbose. (Note:

In Dr. Gordin's previous bio-review this same information was requested to be provided by
the sponsor.)

The sponsor had conducted dissolution tests upon official request from HFD-510 and submitted the
following:

Dosage | Formulation Batch Date of Lxpiration
(mg) Number Number Manufacture Status
50 188-022 CL-15-47 | June 2, 1993 not expired
50 188-003 FA-9-61 June 23, 1987 sxpired
100 188-002 FA-9-66 June 24, 1987 expired
100 188-023 SP-01-53 April 30, 1990 expired
100 004 531253A August 10, 1994 not expired
Dissolution Condition: USP apparatus of water, simulated gastric fluid

and simulated intestinal fluid at  rpm.

10
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Water

» -
Time (min)

Gastric Fluid

Time (min)

Intestinal Fluid

Time (min)

44
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Age of tablets does not seem to affect the dissolution behavior of acarbose. Acarbose dissolution
behavior is minimally affected by pH of the dissolution media, although dissolution in simulated
gastric fluid appears to be more rapid as compared with other media for each dose. The sponsor
concluded that the dissolution profiles of the formulations tested were essentially the same within
the pH range of 1.2 to 7.8. This reviewer, however, noted that the tablets appear to have a
somewhat slower dissolution profile than other strengths (50 and 100 mg) in early time points in
all three dissolution media. .

GENERAL COMMENTS:

1. A study in which a tablet and an oral solution (or iv solution) were administered in a
crossover design in ocder to determine systemic bioavailability was not conducted; however, the
sponsor combined the results of two separate studies in which subjects were administered a 0.4
mg/kg iv dose in one and a single oral 300 mg tablet dose in the other. The absolute acarbose
bioavailability was determined to be |.5%.

2. For Study No. 510 approximately 86.7% of the administered radio-labelled dose was accounted
for over 96 hrs by urine and fecal coliection. This was broken down as approximately 35.4% of the
radioactivity was recovered in the urine and approximately 51.3% was recovered in the faeces which
can include both binary elimination and unabsorbed drug from the GI tract. The 35.4% of
radioactivity recovered in the urine consisted of 1.7% parent acarbose and the remainder as
metabolite(s). [It is not clear to this reviewer how the sponsor determined these values since the
enzyme assay is not specific.] The sponsor contends that this gives an indication that less than 2%
acarbose and > 30% of its metabolites are absorbed (i.e. bicavailable) following an oral dose.
However, this does not take into account drug which may be absorbed and then is fecaily eliminated
via the biliary route. So these values may underestimate the systemic bioavailability of acarbose and
its metabolites. p

LABELING COMMENTS:
Pharmacokinetic section in Clinical Pharmacology is recommended to change as follows:

' f_g,c,-po:-& . "/27/5)' Gobrreroma
Absorption

Less than 2% of an oral dose of acarbose is absorbed as active drug, while approximately 35% of
total radioactivity from a *C-labeled oral dose is absorbed. An average of 51% of an oral dose is
excreted in the feces as unabsorbed drug-related radioactivity within 96 hours of ingestion. Since
acarbose acts locally within the gastrointestinal tract, this low systemic bioavailability of parent
compound is therapeutically desired. Following oral dosing of healthy volunteers with *C-labeted
acarbose, peak plasma concentrations of radicactivity were attained 14-24 hours after dosing, while
peak plasma concentrations of aclive drug were attained at approximately 1 hour. The delayed
absorption of acarbose-related radioactivity reflects the absorption of metabolites which may be
formed by either intestinal bacteria or enzymatic hydrolysis. Plasma concentrations of acarbose-
refated radioactivity were 10-20 times greater than the corresponding concentrations of active drug.




Metabolism

Acarbose is metabolized exclusively within the gastrointestinal tract, principally by intestinal
bacteria, but also by digestive enzymes. A fraction of these metabolites (approximately 34% of the
dose) is absorbed and subsequently excreted in the urine. At least 13 metabolites have been
separated chromatographically from urine specimens. The major metabolites have been identified
as 4-methyipyrogallol derivatives (i.e., suifate, methyl and glucuronide conjugates). One metabolite
(formed by cleavage of a glucose molecule from acarbose) also has alpha-glucosidase inhibitory
activity_which, however, is less than that of the parent compound(needs to be deleted). This
metabolite, together with the parent compound, accoynts for less than 2% of the total administercd
dose. The metabolic pathway of acarbose in man is similar to that in rats .

Excretion

The fraction of acarbose that is absorbed as intact drug is almost completely excreted by the kidneys.
When acarbose was given intravenously, 89% of the dose was recovered in the urine as active drug
within 48 hours. In contrast, less than 2% of an oral dose was recovered in the urine as active drug.
This is consistent with the low bioavailability of the parent drug. The plasma elimination haif-life
of acarbose activity is approximately 2 hours in healthy volunteers. Consequently, substantial
accumulation does not occur with three times a day (t.i.d.) oral dosing,

Plasma concentrations of acarbose in elderly volunteers were not significantly higher than those
observed in young volunteers w

Studies in healthy volunteers have shown that PRECOSE has no effect on eitt.or the
pharmacokinetics or pharmacodynamics of digoxin, nifedipine, propranolol, or ranitidine.
PRECOSE did not interfere with the absorption or disposition of the sulfonylurea glyburide in
diabetic patients.

Hae-Young Ahn, Ph.D.
Reviewer, Division of7ophannacuet|cs

RD/FT initiated by J. Hunt J 7/ 78

Biopharm Day (6/08/95, Ludden, Malinowski, Chen, Hunt, F! ming and Misbin)

cc: NDA 20-482, HFD-510(Misbin and Shor), HFD-340(Vish), HFD-426(Fleischer), HFD-427
(Ahn and M. Chen), Chron, Drug, Review, FOI(HFD-19), Food. E. R, H
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Miles Inc.
West Haven, CT

Submission date: Sept. 2, 1994
i SRIGINAL
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Pharmacology Review of NDA

Drug: Precose; acarbose
Category: Hypoglycemic Agent

Related: Previous submission of

This review summarizes submissions since the last NDA.

of reduced glucose utilization. g
Groups of 70 female Sprague-Dawley rats were given in the feed p/b#ﬁo’rr
Bay o 1248 (emiglitate) at 5000 ppm with a std diet, a low

carbohydrate diet (from wk 60 supplemented with 10% std diet)}, or
std diet alone for 137 wks.

The low carbohydrate diet led to severe growth retardation,
higher feed consumption, and increased mortality. Emiglitate
administration resulted in growth retardation, slightly increased
feed consumption, an to an increase in kidney tumors.

Emiglitate is an alpha glucosidase inhibitor (similar to
acarbose) but with a different chemical structure, metabolism and
excretion. The fact that it produced kidney tumeors in Sprague-
Dawley rats is evidence that the kidney carcinogenic potential of
acarbose is due to its mode of action and not inherent in any
direct action of acarbose or its metabolites or its excretion
pattern. -

Also, emiglitate did not produce kidney tumors in Wistar rats
(similar to acarbose).

Tumor type controls emiglitate
No. animals 50 - 50
Adenoma 4 11
Adenccarcinoma 0 6
Histiocytic sarcoma 1 0
Giant-cell sarcoma 0 1

It is believed that the glucose depravation of the degree seen in
the rat studies will not occur in people taking the drug.



part), Report No. 18173 (E), 1989.

Pregnant BAY:FB 30 rats {(15/gp) were given acarbose orally at
doses of 0 or 480 mg/kg body wt. from days 6-15 of pregnancy.
The dams did not undergo caesarian section but were allowed to
litter and rear their pups.

Maternal body wt or any indices of pregnancy (except prenatal
loss, which was not seen in an earlier study) were not affected
by drug treatment. The parameters of perinatal and postnatal
development (course of labor, postnatal mortality and
physiological development of the offspring) were similar to
controls.

At least one male and one female from each litter were raised to
maturity and mated. Treatment of the dams did not have any
adverse effects on the fertility of the F, generation.

No. 21915 (P), 1992,

Follow1ng pretreatment with cold acarbose for 14 days,
(**C]Acarbose was administered to male Sprague-Dawley and Wistar
rats with food at doses of 150, 1500, and 4500 ppm and to male
Sprague-Dawley rats by gavage (12, 120, 360 mg/kg b.w.) in a
single oral dose. The systemic exposure to acarbose and its
metabolites increased with dose in all gps. The metabolic
patterns were qualitatively comparable between doses, rat
strains, and modes of administration. No relevant quantitative
differences in the systemic exposure were found between rat
strains and, at least for the high dose gps, for the different
routes of administration.

Eval . £ ¢} . l 3
' LV i in m -Daw t vi

radiocactive metabolites in male Sprague-Dawlev raig dosed via
diet with and without glucoge gupplementation. Report No. 23007,
1994,

Following a pretreatment with cold acarbose 1n diet either with
or without glucose (30% by wt) for 14 days, ['Cl acarbose was
administered ro male Sprague-Dawley rats with the two diets (4500
ppm) orally for 24 hrs. No quantitative differences in the
pharmacokinetics of acarbose and its radiocactive metabolites were
found between the two gps. The metabolic patterns were
gualitatively similar. Thus, there was no evidence for an
alteration of the systemic exposure to acarbose and its
metabolites due to glucose supplementation in rats.

Conclusion: The new data provide evidence that the
carcinogenicity of acarbose is probably due to glucose
deprivation and seems to be restricted to Sprague-Dawley rats. A




similar glucosidase inhibitor, emiglitate, which has a different
structure from acarbose, also produced tumors in Sprague-Dawley
but not Wistar rats. Because the chemical structures,
metabolites, and elimination patterns are different between the
two drugs, the results suggest that the carcinogenicity of
acarbose is due to the glucose deprivation in a sensitive strain
of rat.

COMMENTS TQ SPONSOR

Labeiling: Under Precautions; Carcinogenesis, Mutagenesis, and
Impairment of Fertility:

[

Paragraph 47; Replace the second sentence with "Acarbose
treatment resulted in a significant increase in the incidence of
renal tumors (adenomas and adenocarcinomas) and benign Leydig
cell tumors."

Paragraph 51; Delete.
Paragraph 52; Delete the second sentence and the last sentence.

Under Pregnancy: Teratogenic Effects: The dose multiplesof 54 1?8’
seems to be based on mg/kg doses instead of onm drug blood levels.
The high dose was 480 mg/kg in the teratology studies and the
highest recommended dose in patients is approximately 10 mg/kg.
Based on the AUC's of total radiocactivity given in the acarbose
ADME Technical Summary in Vol. 8, a multiple of 9 would seem more
appropriate.

i 2V VAR

Recommendation: Pharmacology recommends approval of acarbose for
the control of blood glucose.

‘ F

Alex Joraan, PhD

NDA 20-482
HFD-510



DIVISION OF METAROLISM AND ENDOCRINE DRUG PRODUCTS - HFD-510
Review of Chemistry, Manufacturing and Controls

NDA #: 20-482
CHEMISTRY REVIEW #: & DATE REVIEWED: 7-26-95 JL 26 B85
ORIGINAL 9-65-94 9-8-94 9-8-94
AMENDMENT
6-19-95 6-20-95
6-27-95
7-5-95 7-6-95
7-6-95 7-7-95

NAME & ADDRESS OF APPLICANT: Bayer Corporation.
400 Morgan Ln

West Haven, CT 06516-4175
203-937-2000

DRUG PRODUCT NAME

Proprietary: Precose

Nonproprietary/Established/USAN: Acarbose tablets

Code Name/#: Bay g 5421

Chem.JTvpe/Ther,Class: 18

: Hypoglycemic agent/Type |l Diabetes

ROSAGE FORM: Tabiet
STRENGTHS: 50mg, 100mg

ROUTE OF ADMINISTRATION. Oral

CysHiNO,, "e
MW =645.62
N
0-4,6-dideoxy-4- WO on JN Ho =) on
([1S5,4R,55,65)-4,5,6- * . o= °. on
trihydroxy-3-(hydroxymethyl)- .o °
2-cyclohexen-1-yljamino}-a-D- . TSR o

glucopyranosyi-{1 —4)-0-a-D-
glucopyranosyl-(1—4)-D-
glucose

CONCLUSIONS & RECOMMENDATIONS:

This NDA is approvable from chemistry point of view. FUR was cleared on 7-24-9% and the
comparable dissolution data was found to be satisfactory by Biopharm (7-18-95). The only
pending chemistry issue is satisfactory review of EA (consuit was sent on 7-10-95).

Org. NDA 20-482

\
HFD-510/Division File L Lo il ,
HFD-5 10/MRhee/YChiu/JShort //l/'fﬂ¢éé‘/‘—~ , ZZJ */@3"
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1) Moo-Jhong Rhee, Ph.D.
R/D Init by: SUPERVISOR '(h ,w\ Review Chemist r ?h (vw’/f/f\
filename: NL-1. 205 ‘ \
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ORIGINAL

9-6-94 9-8-94 9-8-94
AMENDMENT 6-19-95 6-20-95

6-27-85

7-5-95 7-6-95

7-8-95 7-7-95

NAME & ADDRESS OF APPLICANY: Bayer Corporation.
400 Morgan Ln

Waest Haven, CT 08516-4175
203-937-2000

DB!.LG_EBQDU.CLNAME
Precose
ummmmnmmmmnmm Acarbose tablets
Bay g 5421
thm.lunnmmﬂass; 18
» Hypoglycemic agent/Type |l Diabetes
DOSAGE FORM: Tablet
STRENGTHS: 50mg, 100mg
ROUTE OF ADMINISTRATION: Oral
DISPENSED: X Rx ___ OTC
. A RA > - =f M L] L ] i H
Cy5H4aNO,4
MW =645.62

0-4,6-dideoxy-4-
[[1S,4R,5S,6S)-4,5,6- o = ,
trihydroxy-3-{hydroxymethyl)- e e

2-cycichexen-1-yllamino}-a-D- ‘ . °u’o$°ﬁ o
glucopyranosyl-{1—4)-0-a-D- . °o&_
glucopyranosyi-{1—4)-D- . “ne L ow o
glucose

CONCLUSIONS & RECOMMENDATIONS:

This NDA is approvable pending satisfactory FUR (forwarded 6-2B8-95) and satisfactory reviews of
the response to EA's previous deficiencies (consult was sent on 7-10-95) and comparative
dissolution data of the 50mg scored tablets by Biopharm (cosult was sent on 7-10-95). Summary

g:.Chemistrv Review is attached. _ R, 10508 el OK .
Org. NDA 20-482
HFD-510/Division File ‘ .- WM
HFD- 51OIMRheeIYCh1uiJShoF 6“ ‘// 26 Ay SN
1 f Moo-Jhong Rhee, Ph.D.
R/D Init by: SUPERVISOR /7’ Review Chemist

filename: NL-1. 205 :



REMARKS/COMMENTS:

The 6-19-95 amendment was subrmitted in response to the deficiencies conveyed to the sponsor
through fax on 5-24-95.

The 6-27-95 amendment has revised package insert,

The 7-5-95 submission is the firm's response to the deficirncies observed in EA and sent for
consult on 7-10-85

The 7-6-95 amendment contains 8 revised specification for the new scered 50mg tablets, and
dissolution data of 25mg (half of 50mg tablet} and scored 50mg tablets for Biopharm review
{consuit was sent on 7-10-95), Also contained is revised specification for "Appearance” to read
"Precose 50 (with score on the back)" and "precose 100", respectively.



ORIGINAL 9-8-94 9-8-94 9-8-94 , /,/""C o
AMENDMENT  3-13.95 A7 cp shyfas

. 4-10-95 . k/} ! 7
NAME & ADDRESS OF APPLICANT:  Bayer Corporation. e
400 Morgan Ln A
Waest Haven, CT 06616-4175 arf'i 19 /4(
203-937-2000 W 5/
DRLUG PRODUCT NAME
Propriatary: Precose
Nonpronristary/Eatablished/\UUSAN: Acarbose tablets
Coda Name/#: Bay g 5421
Cham.Type/Ther,Class: 18
: N/A  [if applicable]
: Hypoglycemic agent/Type Il Diabetes
DOSAGE FORM: Tablet
STRENGTHS: 50mg, 100mg
BROUTE OF ADMINISTRATION: Oral
DISPENSER: X Rx ___OTC

C,sH oNO "°_% M,c
MW = 845.62 S S M _
. no
0-4,6-dideoxy-4- .0 - °
[I1 sf4R' 58185"4;5:6' ° on ow

trihydroxy-3-(hydroyymethyl)-
2-cyclohexsan-1-yljJamino}-a-D-
glucopyranosyl-{1-+4)-0O-a-D-glucopyranosyl-{1 —4)-D-glucose

CONCLUSIONS & RECOMMENDATIONS:

This NDA is approvable pending satisfactory resolution of deficiencies delineated in the draft letter
and EA review. EER was returned with acceptable rating {3-29-95).

cc:

Org. NDA 20-482

HFD-510/Division File

HFD-510/MRhee/YChiu/JShort

. Moo-Jhong Rhee, Ph.D.
R/D Init by: SUPERVISOR / Review Chamist
filaname: NL. 205 / q )
j {




BRaiated Document: .

BREMARKS/COMMENTS:

Originaily, this NDA weas submitted on 8-8-90 as NDA and Chem Review #1 was
completed on 2-12-81 with ‘spproveble’ recommendation. Information request letter was issued
on 2-28-81. However, on 8-6-91, the NDA was withdrawn, Before the NDA was withdrawn, the
firm responded to the deficiencies on 4-16-91.

On 9-6-94, the firm resubmitted a new NDA 20-482, which is essentially the same as the
withdrawn NDA with the previous deficiencies addressed. On 3-13-95, at the request
through a telephone conversation (3-10-95), the firm incorporated the DMF

into this new NDA 20-482 as a drug substance section and stated in 4-10-95
amendment that this NDA is no longer cross-ieferencing to the DMF . Previously, this DMF
siso had deficiencies and the DMF holder responded to the deficiencies in their 5-6-91
amendment to the DMF

Since this new NDA 20-482 is a combination of the DMF and previously withdrawn NDA
chemistry review was rewritten with previous questions or informnation request
(including DMF's) recited in each relevant section of this review,



ENVIRONMENTAL ASSESSMENT
AND

FINDING OF NO SIGNIFICANT IMPACT

PRECOSE™
(acarbose tablets)

50 and 100 mg

NDA 20-482

FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DIVISION OF METABOLISM and ENDOCRINE
DRUG PRODUCTS (HFD-510)



FINDING OF NO SIGNIFICANT IMPACT
NDA 20-482
PRECOSE

(acarbose tahlets)

é
The National Environmental Policy Act of 1969 (NEPA) requires all
Federal agencies to assess the environmental impact of their
actions. FDA is required under NEPA to consider the
environmental impact of approving certain drug product
applications as an integral part of its regqulatory process.

The Food and Drug Administration, Center for Drug Evaluation and
Regearch has carefully considered the potential environmental
impact of this action and has concluded that this action will not
have a significant effect on the quality of the human environment
and that an environmental impact statement therefore will not be
prepared.

In support of their new drug application for PRECOSE Tablets,
Bayer Corporation has conducted a number of environmental studies
and prepared an environmental assessment in accordance with 21
CFR 25.31a{a) (attached) which evaluates the potential
environmental impacts of the manufacture, use and disposal of the
product.

Acarbose is a naturally occurring pseudotetrasaccharide produced
by microorganisms of the genus Actinoplanes and is administered
as an oral tablet in the treatment of non-insulin dependent
diabetes mellitus (Type II). The drug substance will be
manufactured by Bayer AG, Germany and the drug product will be
manufactured and packaged by Bayer, West Haven, CT. The finished
drug product could be used in hospitals, clinics and by patients
in their homes.

Acarbose may enter the environment from excretion by patients, as
emissions from wmanufacturing sites or from disposal of
pharmaceutical wastes. Chemical and physical test results
indicate that the majority of the drug substance will most likely
be restricted to the aquatic environment. Data indicate that the
material is susceptible to biodegradation.

As acarbose would be expected to persist in the aquatic
environment for some time, the toxicity of the material to
organisms was characterized. Acute static toxicity studies in
water fleas (Daphnia magna), fish (Brachydanio rerio) and testing
of bacteria (Pseudomonas putida) indicate that the drug substance
is not toxic to organisms at the expected environmental
collcentrations.



Disposal of the drug may result from out of specification lots,
discarding of unused or expired product, and user disposal of
empty or partly used product and packaging. Waste drug substance
and drug product will be disposed of at a licensed incineration
facility. At U.S. hospitals and clinics, empty or partially
empty packages will be disposed according to hospital/clinic
procedures. From home use, empty or partially empty containers
will typically be disposed of by a community's solid waste
management system which may include landfills, incineration and
recycling, while minimal quantities of unused drug may be
disposed of in the sewer system.

The Center for Drug Evaluation and Research has concluded that
the product can be manufactured, used and disposed of without any
expected adverse environmental effects. Precautions taken at the
sites of manufacture of the bulk product and its final
formulation are expected to minimize occupational exposures and
environmental release. Adverse effects are not anticipated upon
endangered or threatened species or upon property listed in or
eligible for listing in the National Register of Historic Places.

AT PREPARED EY/ <
Nancy B. Sager
Environmental Scientist
Center for Drug Evaluation and Research

7hlss  Roa Qeecmns
DATE CONCURRED /7
Robert A. Yerussi, Ph.D.

Associate Director for Chemistry
Center for Drug Evaluation and Research

Attachment: Environmental Assessment
Material Safety Data Sheet
Certificate of Compliance, Germany
Certificate of Compiiance, West Haven, CT



Precose ™ (acarbose tablets) 50 mg and 100 mg
Bayer Corporation, Pharmaceutical Division - West Haven CT

NDA SECTION 3A
CHEMISTRY, MANUFACTURING, AND CONTROLS
ENVIRONMENTAL‘ASSESSMENT

Bayer AG
Wuppertal-Elberfeld, Germany

Bayer Corporation
Pharmace:tical Division
West Haven CT

SECTION 3.38B FOI'ABLE EA 03-038-0000001
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Precose™ (acarbose tablets) 50 mg and 100 mg
Bayer Corporation, Pharmaceutical Division - West Haven, CT

nviron i me

Date: ‘
July 5, 1995
Name i

Bayer Corporation
Pharmaceutical Division

Address of Applicant/Petitioner:

400 Morgan Lane
West Haven CT 06516

cription of the Pr Action:
a) Description of the Requested Approval
The proposed action is manufacturing and packaging of Bayer Corporation,

Pharmaceutical Division's drug product Precose™ (acarbose tablets) 50 mg
and 100 mg under New Drug Application (NDA) 20-482.

b) Need for the Action

Approval of the NDA will make Precose® available as an adjunct to diet to
lower blood glucose and giycated hemoglobin in patients with non-insulin-
dependent diabetes mellitus (Type Il) whose hyperglycemia cannot be
satisfactorily controlled by diet alone.

c) Locations Where the Product Will Be Produced

i Bayer AG, Germany - The drug substance will be produced at Bayer
AG's Wuppertal-Elberfeld facilities in

Buildings 150b, 152a, 152b, and 153
Freidrich Ebert Strasse, 217-399
D-42096 Wuppertal, Germany

The facilities are iocated in an urban environment. The surrounding
area is hilly with a temperate climate.

ii. Bayer, West Haven CT - The drug product will be manufactured and
packaged at Bayer Corporation's Pharmaceutical Division facilities in

SECTION 3.3B FOI'ABLE EA 03-038—-0000003



Building A2
400 Morgan .ane
West Haven, CT 06516

using existing pharmaceutical manufacturing and packaging
equipment. The plant is situated in an urban setting with generally
flat to slightly hilly terrain and & temperate climate.

d) Locations Where the Product Will Be Used and Disposed Of

[

Bayer AG, Germany - Acarbose is obtained by fermentation using
“natural nutrients and a strain of Actinoplanes utahensis isolated from
coffee plantation soil samples originating from Ruiru, Nairobi, Kenya.
No intermediates are used in the production process. Waste from
drug substance manufacturing will be collected and treated by
recycling, incineration, or biological degradation. -

Bayer, West Haven CT - All returned goods and product packaging
waste will be collected for disposal at the West Haven site. Disposal
will be managed through the Office of the Manager of Environmental
and Safety Affairs, located in West Haven and will consist of
incineration via a manifested isolated disposal program. The
licensed disposal firm currently contracted by Bayer is

holds a Part A Permit {(no expiration date) for
hazardous waste treatment, transfer, and recovery with EPA facility
identification number MAD053452637. is on Interim
Status as a Part B permit 7acility awaiting final EPA Region 1
approval. This TSDF is situated in an industriai urban setting on the
waterfront in the greater

Packaging of the finished tablets will be conducted using the
following components:

Bottles: HDPE with white colorant

Caps: white and natural polypropylene

Liners: white lined pulp board

Labels: printed pressure-sensitive paper

Foil: film/aluminum foil, film

Backing: white, non-plasticized papet/aqueous adhesive/

atuminum foilivinyt primer/vinyl heat seal coating

Cartons: printed paper boatd
Insert: printed paper

SECTION 3.32B FOI'ABLE EA 03-03B-0000004



k. Patient Popuiation - Precose™ Tablets will be prescribed to Type i
diabelics throughout the United States.

Acarbose, the active ingredient in Precose® tablets, is a naturally occurring
pseudotetrasaccharide produced by microorganisms of the genus Actinoplanes
which are found in soil, water, and riverbanks where decomposing organic material
is present. Commercially, acarbose is obtained by

1983).

INN:

CAS Reg. Name:

CAS Reg. No.
Molecutar Weight:
Motecular Formula:

SMILES Notation:

Structural Farmula:

Dissociation (Zonstant:

Partition Coefficient:
Water Solubility:
pH:

Metfting Point:

(German Patent 2084092 - June 1,

—-—

mical and P! | Pro

acarbose

O-4, 6-Dideoxy-4-[[[1S-(1a, 4a, 58, 6a)}4,5,6-trihydroxy-
3-{hydroxymethyl)-2-cyclohexen-1-yljaminoc}-a-p-
glucopyranosyl-( 1-+4)-O-a-D-glucopyranosyhk(1-+4)-, D-
glucose

56180-94-0

645.63

CoHoNO,,

CC30C(0C20(COYOC(OCIC(COYOC(0)C(O)C10)
C(0)C20)C({O)C(D)CINCAC m C(CO)C(O)C(O)C40

[See Reference a)

pK, = 6.1

(as determined by alkalimetric titration of a hydrochloric
0.02 M acarbose solution)

iog Pow = -3 at 23°C
140 g / 100 mL at 20°C
5.5 - 7.5 (5% aqueous solution)

Acarbose does not behave characteristically during
melting. When the melting point is determined according
to the capiliary method, sintering can be observed from
approximately 160°C. The substance becomes glassy
and transparent from approximately 170°C, turns yellow
as the temperature increases, and decomposes from

SECTION 3.3B FOQI'ABLE EA 03-03B-0000005



approximately 190°C.

Vapor Pressure; Due to molecular structure and melting behavior, this

measurement was not carried out.

Henry's Law Constant:  Not applicable.

Specific Gravity: Not applicable.

Intr:

Baver AG, Germany - Inorganic material, ion-exchange resins, water,
and acarbose may be emitted during manufacture of acarbose drug
substance. Liquid wastes from the process and cleaning operations
containing water, inorganic material, acarbose, and detergents are
collected and transferred to the waste water treatment plant where
insoluble material is separated by sedimentation and remaining
contaminants are removed by biological degradation. Discharges
from analytical operations and solid wastes consisting of filter
material and ion-exchange resins are collected and disposed of in
incinerator facilities approved for disposal of industrial waste.

Emissions are controlied routinely by the staff of Bayer AG's
Department of Environmental Protection (WV-Umweltshutz) to assure
compliance with the Federal Emissions Control Act (BImSchG) of the
Federal Republic of Germany. According to this act, each
manufacturing installation, regardiess of the type of operation, is
designated as a single "point source” which may not exceed the
established emissions limits. Waste water residues from the point
source must be channeled to a specific waste water treatment plant.
Water from the treatment plant must meet the requirements for
"Treated Water” as laid dovn in the Decree on the Disposal of Waste
Water. According to the Tecixnical Regulations on Waste Control, all
solid organic residues resulting from the operation must be
incinerated in a facility approved for the dispasal of industrial waste.
Ash from the incinerator must be disposed of in a licensed landfili.

According to the BImSchG, the production of pharmaceutical active
ingredients is further subject to the Prevention of Harmful Effects on
All Compartments of the Environment. Production of substances
such as acarbose'is specifically addressed in Section 4: Industrial
Manufacturing of Materials by Isolation from Biological Products.
Articles 4.3 and 4.8 list detailed requirements for facilities engaged in
these activities.

Bayer, West Haven CT - No direct emissions of acarbose into the air
or onto the land are expected. Solid manufacturing and packaging
wastes as well as returned goods will be incinerated by a licensed

SECTION 3.38 FOI'ABLE EA 03-03B-0000006
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REVISED 8/10/95

disposal firm. Small quantities of acarbose resulting from the
cleaning of manufacturing equipment will be emitted into the local
sewer system and will be treated at a municipal waste water
treatment facility.

Baver AG, Germany - Bayer AG holds all required licenses to
manufacture pharmaceutical active ingredients, including acarbose in
particular, in its Wuppertal-Elberfeld facilities. The licenses are
granted by the Administrative District of Diisseldorf as outiined by the
Federal Emissions Control Act. Records of emissions controls
carried out are maintained by Bayer AG's Department of
Environmental Protection. Production of acarbose drug substance in
the Wuppertail-Elberfeld faciiities is carried out in full compliance with
the Federal Emissions Control Act. The anticipated increase in
production volume will not cause emissions in excess of the present
licensed limits.

Baver, West Haven CT - Wastes from the operation will be managed
in such a fashion as to have no significant effect cn the facility's
compliance status relative to all Federal, State, and local
environmental and safety laws and regulations. No modification to
any existing permits will be required.

m Use and/or Di |

Bayer AG, Germany - In the event of accidental spillage at the Bayer
AG facilities, the drug substance wiil be collected and destroyad by
biological or thermal treatment as described in item 6 or in any other
government approved waste water treatment plant or incinerator
facility of the public or private sector in Germany.

Bayer, West Haven CT - Emissions resulting from the disposal of
manufacturing wastes and returned goods will be controlled by a
properly-licensed disposal firm such as

Consumers - Approximately 51% and 2% of the dose is excreted in
the feces and urine, respectively, as unchanged drug. The major
metabolites, formed by interaction with intestinal bacteria and
digestive enzymes, have been identified as 4-methylpyrogallol
derivatives, i.e., sulfate, methyl, and glucuronide conjugates, and are
excreted primarily in the feces.

SECTION 3.38B FOL'ABLE EA 03.038-0000007
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Eat in nvi
Degradation by Photolysis:
Absorption Spectrum: [See Appendix c]
Direct Photolysis: No direct photolysis reaction, but very slightly

sensitive to light (no significant absorption in
wavelength above 250 nm as shown in the
absorption spectrum),

Hydrolysis Rate Constants: Lz > 1 year at 20°C for pH 5-9 -
(Approximate value from studies at 50°C)

Studies for a 1% solution at 50°C / 14 days:

pH 4 2.4% hydrolysis

pHS 2.3% hydrolysis

pH 6 5.4% hydrolysis

pH7 6.1% hydrolysis

pH 8 16.7% hydrolysis

pH 9 18.8% hydrolysis
Adsorption and Desorption: Adsorption to soil and sediments is not expected

due to the high octanol/water partition coefficient
and the hinh water solubility of acarbose.

Biodegradability: 47% DOC-Reduction
(28-day modified OECD Screening Test)

Air - No significant concentrations of substances will be emitted, therefore no
significant impact is expected.

Fresh Water, Estuarine _and Marine Ecosystems - No substances will be emitted
directly. All waste water will be treated by Bayer AG's own waste water treatment
plant or by the West Haven town water treatment plant under State of CT DEP
application SPO000141, expiration date 7/31/95 (application renewal filed 2/28/95).

Terrestrial Ecosystems Solid residues, residual packaging, and sewage sludge from
the Bayer AG facilities will be incinerated in the company's own incinerator. Ash
from the incinerator will be disposed of in a company-owned landitl. Unused bulk
packeging, bulk tablet residuals and rejected tablets and dust collected at the Bayer,
Wes' Haven CT facilities will be incinerated. The smalt amounts of inert ingredients
remaining in the ash after incineration will pose no threat to a landfill environment.

Enwironmental Effects of Released Substances:

Mo significant release of substances will occur, therefore no environmental effects of
released substances are expected.

SECTION 3.38 FOI'ABLE EA 03-03B8-0000008
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Acute Fish Toxicity: LC, > 1000 mg/L (96 hr. / Brachydanio rerio)
Acute Daphnia Toxicity: EC, > 1000 mg/L (48 hr. / Daphnia magna)

Acute Bacteria Toxicity: EC, > 1000 mghtt. (Pseudomonas putida)

Use of Resources and Energy:

Y

No significant changes in the use of resources and energy at the Wuppertal-
Elberfeld or West Haven sites are expected as a result of the proposed action.

No effects are expected upon threatened and/or endangered species and upon
property listed in or eligibie for listing in the National Register for Historic Places.

Mitigating Measures:

No mitigating measures are proposed as no significant environmental effects are
expected.

Alt ives to P Acti
An alternative to the proposed action is no action.

Preparers:

This assessment was prepared by Gary G. Toczylowski, Manager of Environmental
and Safety Affairs at Bayer Corporation, Pharmaceutical Division West Haven CT.
He is familiar with the operations to be carried out and is knowledgeable of the
wastes to be generated. The following individuals also were invoived with
preparing various portions of this assessment:

Dr. Karl-Werner Theim - Head of Pharmaceuticai Production Group, Environmental
and Plant Safety, Bayer AG, Wuppertal, Germany.

Or. Norman C. Franklin - Head of Quality Systems and Documentation in the
Production Department of the Pharmaceutical Division and Chairman of the
Validation Steering Committee, Bayer AG, Wuppertal Germany.

The following individuals are responsible for the Bayer AG Report "Investigation of
the Ecological Properties of Acarbose™:

Prof. Dr. Norbert Caspers Dr. Guenter Muelier

Dipl. Biol. Irene Fenners-Wermbter Dr. Andrea Paetz

Dr. Adolf Grote Dr. Bernd Richter

Dr. Peter Hartmann Dr. Rolf-Dieter Stottmeister

Dr. Reinhard Kanne

Professional credentials for all of the above are located in Appendix n.
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13.  Certification:

The undersigned certifies that the information presented is true, accurate, and
compiete to the best of the knowledge of the firm responsible for the preparation of
the environmental assessment.

Lo kel gt

Manager of Environmental & Safety Affairs
Bayer Corporation, Pharmaceutical Division

14, References

a. Merck Index, 11th ed.

15. Appendices

Acarbose Material Safety Data Sheet (MSDS)
Physical and Chemical Properties of Acarbose
Acarbose Absorption Spectrum

Structures of Major Metabolites of Acarbose
Chemical and Biological Degradation of Acarbase
Environmental Effects of Acarbose

Study Report 254 A/91: Ecological Properties of Acarbose
MEEC for the Aquatic Compartment

Federal Requirements (Germany)

Certificate of Compliance - Dassetdorf, Germany)
Regulatory Overview (West Haven CT)

Certificate of Compliance - Bayer, West Haven CT
Description of Clean Harbors Inc. Facility
Curricula Vitae of the Preparers
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Appendix A

Acarbose Material Safety Data Sheet (MSDS)

SECTION 3.38 FOX'ABLE EA 03-038-0000013
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DIN Safety Data Sheet 050192/07
Date of issue: Octodber 28. 1991 Page O1 of o4

Company Bayer AG. PH-P Bkologie und Sicnernett
3800 Wuppertal 1, Telephone: (0202) 387557
In case of smergency: {0214) 203020 (Werkfeuerwenr Bayer Levarkusen)

'y

Commercial provuct name Acarboss

1.1 Chemical charactearisation: active drug sudstance
CAS name: D-Glucose. O-4.8-cideoxy-4-{{(15-(1a.40.58.8a)}-4.5. 6
trihydroxy=-3-(hydroxymethyl)=2=cyclohexen=1=y}]-
saino}-a-D-glucopyranosyl-(1-54)=0=g=D= glucopyranosyl={(1=>4)=
CAS=No.: 58180-]a-0
Synonym: Glucnbay, Explanin. 8iay g 542y
1.2 Form: powdar
1.3 Colour: white to yellowish
1.4 Odour: odourless

%. Physica) and safaty data tested in accordance with
2.1 Changa 4in physical stata:
Inttia? melting point: 280 *C gecomposition
2.2 Dansity:
Bulk density: 150-300 kg/n?
2.3 Vapour pressure:
2.4 Vigcosity: not applicabtle
2.5 Solubiitty in water: 1400 ¢/1 a: 20 *C
highly soluble
2.8 pH value: ca & at 50 9/1 water
2.7 Flash point: not appiicablae
2.8 Ignition remperaturs:
2.9 Explosive Vimits: :
2.10 Thermn] decomposition: No decomposition when used as directed. :
No exotharmic raaction without air supply
(decomposition) up to 200 °C Gaigy - test

No sxothermic reaction with air supply
{spontansous combustion) up to 118 °*C

Geigy - test
No exothermic reaction with air supply
{spontaneous combustion) up to 118 *C

Gelgy -~ test
Start of decompostition: 180 *C

. (DTA. haating rate 2 *C/min in Titan)
2.11 Hazardous decomposition products;
2.12 Hazardous reactions: No hazardous resction when used as directed.
Dust explosion class: ST 2.
Geigy test: durning index BZ R 2

nurning index BZ.ge 2
2.15 Further information:

SECTION 3.38 FOI'ABLE EA 03-4038--0000014
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DIN Safety Data Sheet 050192/07

Date of issue: October 28, 1991 Page 02 o'

Cosmmsrcial product name Acarbose

3. Transport

GGVSee/IMDG Code: ==~  UN No.:'—- MFAG: ~~ EmS: ——
GGVE/GGVS: Class ~- Na. =~ RIDZADR: Class -- No. =-
ADNR: Class ~-  No. ==  Cat --  [CAG/IATA-OGR: NOT RESTR.

Postal dispatch approved: yes
Declaration for land shipment: =--
Declaration for sea shipment: =-
Othar information:

Not dangerocus cargo. Keep dry. Avoid heat above +30 *C., XKeep separatad from
fooastuffs,

4. Regulxtions
No 1abelling is reguired in accordance with the German Reguiation on Dan-

gerous Substances (GefStoffV) dated August 26, 1988 and corresnonding EEC
diresctives,

5. Protective mesasures. storage and handling

5.1 Technica) protective measures:
Protect from moisture.
Transport temperature not mors than +40 *C.
Storage tesmperature not sxcesding +30 *C.
Take precautionary measuras against static discharges.
Keep away from uninsulated sources of heat. (
During nhandling local official regulations sust be observed in cedar to
avert impairment of water by the product.
For storage suitable stores with adequate product-reception velume must be
used

5.2 Perscnal protective saquipment:
No special protaction required.

5.3 Industria! hygiene:
Wash hands before breaks and at end of work.
To clean the floor and al) abfects contaminatad by this material, uss
plenty of water.

5.4 Protection againzt fire and explosion:
Kasp away from naked flame.
Do not «mp. * inner sack above vessels containing a mixture of fnflammable
cases.
In case of fire and/or sexpliosion do not breaths fumes,

5.5 Dispesal:
Transport to syitabls incifnerator.
Sewage containing product residuas to be disposed off in suitable
incinerator.

SECTION 3.38 FOI'ABLE EA 03-038-000C0015
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‘DIN Safety Data Sheet 050192707

Date of issue: October 28. 1991 Page ©3 of 0a

Commarcial product name Acarbose

8. Measures in case of accidents and fires
8.1 After spillage/leakage/guns ‘1eakage:
If largar product quantities are releassd it may not be allowepy to enter
into sewage systems. biclogical sewage treatment plants. surface waters
and/or groundwatar,
Avoid formation of dust.
Take up mechanically. 111 into labelled. closabls containers.
8o not let enter nto the so0il.
Do not rinse into rainwater discharge canal.
To ciean the floor and all objects contaminatad by this material. use
planty of water.
6.2 Extinguishing media:
A1l extinguishing materials are suitabdls.
6.3 First aid:
Contamination of the eyas must be treated by thorough frrtigation with
water. with the eyelids helid open. A doctor {(or sys specialist} should be
consulted immadiately.
€.4 Further inrormation:
Return contained product to the manufacturer,
Combustibility: BZ 2 = briaef ignition and rapid extinction.
Kead away from naket¢ flame.
(ool undamaged containers with water.
In fire-fighting observe fire classification A.
In case of fire NOx may develep.
In case of fire care must ba taken to collect the quenching water.

7. Information on toxicity

Ingustrial usage with the usual precautions of {industrial hygiens no
affects detrimental to health are known.

Acute toxicity:

LDse oral. rat: 15000 mg/kg

LDse oral. dog: 10000 mng/kg

LDss intravenous, mouse: BOOO my/kg
Amnes-tast: negative

.. Chamizai-pharmacological sffect. Antidiabaetic

8. Inforeation on eceilogical effacts
Correct handling will produce no environmental problems.

Fish toxicity: Test solution: 1 g/1
Zudbra barbel (Brachyvdanie rerio) LCe: >1000 mg/1 98h

Texicity tor Daphnia: Tast solution: 1 g/
ECe: >1000 mg/?

Growth-inhibition:
Pseudomonas putida: no fnnhibition to 1000 mg/).
Escherichia coli: no inhidbition to 1000 mg/).

Biotogical degradability: 47X (28 days) (Modified DECD Screening Test)

SECTION 3.38B FOI'ABLE EA 03~-03B-0000016
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DIN Safety Data Sheet 050192/07
Date of 1ssue: October 28. 1991 Page 04 of 04 h

Comsarcial product hame Acarboss

8. Information on scological effects (Continuation)
According to the prasent state df knowledge no disturdance 1& caused in
biological sewage treatment plants {f the product is used properly,
Do not allow to entar surface watars or groundwater.

Hazard cizss (WGK): 1 - slightly hazardous to water
(own classification)

WGK = Ciassification in accordance with the German Water Resources Act

9. Further {nforsation

All tests to the zbove mentioned data are based on methods generally usaed
in the FRG.

The instructions given here are valid only for the product as supplied. not
for derivatives resulting from 1ts use.

BAYER-Storage class: &
(8 if there is 2 large propertion of reau{ly fiammable packing saterials)

The data given here iz based on current knowladge and experience. The purposs
of this Safety Data Sheet is to descrivpe ths products in terms af their safety
reguiresants. The data does not signify any wartanty with regard t2 the
products' properties.

SECTION 3.32B FOI'ABLE EA 03-038-0000017



Appendix J

Certificate of Compliance from the Government of Dlsseldorf, Germany
For Prcduction of Acarbose in Bayer AG Wuppertal-Elberfeld Facilities

SECTION 3.38 FOI'ABLE EA 03-038-0000069



Glucobay R (Acarbose) Drug Substance
Environmental Assessment

Certificate of Compliznce

9.61-1

Administrative District of Diisseldor{, Germany

SECTION 3.38 FOXI'ABLE EA

03-038-0000070



State Emblem THE PRESIDENT OF THE
REGIONAL ADMINISTRATION
IN DUSSELDORF

Raglierungspresidant passeldorf
Pestfach 300 B&5 Cecillienallen 2
4000 DOosseldorf 30

Talephons {0221) 475-0 eor

Baysr A& {direact dialing ext. 2245}

Postlfach [0 17 09

42095 Vuppertal Fax A7S

For the attn., of 0r. Thisa Contact person: Mr, Voog
Ext: 2458

Plaase quote my refarences
tn all ¢rrrespondance

Your ref., your letter dated My ref. Dilsseldort
55.8851.4.1 14.03.1994

Subject: FDA Environmental assessment

Dear Sir/Madam,

As requested, I herewith confirm that with the issuing of
license

55.8851-86859/3193 dated 20.03.1989

I authorised thi manufacture of

Acarbcse
”1;;; in accordance with the "Act on the prevention of harmful effects
Qﬁ on the envircnment caused by air pollution, noise, vibration and

similar phenomena (Bundesimmisionsschutzgesetz, BImSchG). This
license is valid for your factory in Wuppertal-Elberfeld.

Such licenses are granted only when it has been established that
human beings, anizals and plants, soil, water as wall as
cultural assets and other materials are not liable to hazards,
considerable disadvantages or considerable nuisance, and when
precautions have bzen implemented in accardance with the state
of the art to prevent harmful effects on the environment.

SECTION 3.3B FOI'ABLE EA 03-038-0000073
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Furthermore, the intended broject shall not contravene other
public laws, in particular those concerned with the conservation
of nature, country-side and waters. :

Before granting a license all relevant environmental require-
ments shall be checked in conjunction with the competent
authority. Thus establishing that the valid requirement had been
fulfilled at the time of grant the license.

The production plant shall also be subject to special supexr-
vision by the "State Environmental Protection Authorities”
(Landes Umweltbehrden) in particular by the Trades Inspectorate
of North Rhine Westphalia (Staatliche Gewerbeaufsichtsamt),
Wuppertal reponsible for the enforcement of the act, and which
is under my jurisdiction.

To my knowledge no complaints have been reported.
Yours faithfully

Woogq

Signed for and on
behalf of the President
of the Regional Administration

Stamp of Certified
the office of
the President of signature

Regional Administration

Administration
clerical officer

Ceriified as a true arg
transiation

-, ;zl*.J"'Lf

SECTION 3.3B FOI'ABLE EA 03-038-0000074



Appendix L

Certificate of Compliance
Bayer Corporation, Pharmaceutical Division
West Haven CT

SECTION 3.38B FOI'ABLE EA

03-03B-0000077



Environmental and Safety Compliance Statement

Bayer Corporation
Pharmaceutical Division
400 Morgan Lane
West Haven, CT

As applicable to the production of Precose® (acarbose tablets) 50 mg and 100 mg at its
facilities in West Haven, CT, Bayer Corporation states that it is in compiiance with all
environmental and safety emissions requirements set forth in permits as weli as federal
state, and local statutes and reguiations.

Furthermore, there are currently no pending environmental or safety consent decrees and/
or administrative orders against these facilities concemning any emissions standard.

/’%% Teeptond, o

“ Gary G{oczylowski & 7 Dhte
Manager, Environmental and Safety Affairs

SECTION 3.38B FOI'ABLE EA 03-03B-0000078
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REVIEW
OF *
ENVIRONMENTAL ASSESSMENT

FOR

NDA 20-482
PRECOSE™ (ACARBOSE TABLETS)

50 and 100 mg

REVIEW DIVISION: HFD-510
CENTER FOR DRUG EVALUATION AND RESEARCH

HFD-004

DATE COMPLETED: August 17, 1995



EA Review #2, NDA 20-4082 Page 2

1.

3.

ENVIRONMENTAL ASSESSMENT

Date:
NDA submitted: Septédmber 2, 1994
Consult to HFD-102: September 22, 1994
EA review #1: May 30, 1995
Revised EA dated: July 5, 1995
EA review #2: July 28, 1995
Amendment : August 10, 19955%*

*Information reviewed.
CSO: John Short
Name of Applicunt/Petitioner:

Bayer Corporation
Pharmaceutical Division

Address:

400 Morgan Lane
West Haven, CT 06516

RESPONSE TO DEFICIENCY LETTER OF August 3, 1935:

(1)

The MEEC reported in section 6.c has not been reviged to
reflect the revised calculation provided in Appendix H.
Release of production estimates or MEEC's is not mandatory
in the FOI'able EA as this may be classified as confidential
business info.mation. You can either chocose to delete this
information from the FOI'able copy (provide a replacement
page 03-03B-0000007 and a statement that you are designating
appendix H as confidential) or revise the document to
consistently report the MEEC (provide a replacement page 03-
03B-0000007} .

RESPONSE: Replacement pages with the MEEC deleted have been

(2)

provided. ADEQUATE

It should be indicated (Section 9) whether any effects are
expected upon threatened and/or endangered species and upon
property listed in or eligible for listing in the National
Register of Historic Places. A replacement page or an
addendum to the FOI'able EA may be submitted with this
information, whichever is more convenient.



EA Review #2, NDA 20-482 Page 3

RESPONSE: A replacement page with the statement has been
included. ADEQUATE

SUMMARY
The maximum expected environmental concentration is 3.9 x 107
pPpm }. The NOEC were > 1000 ppm for fish (Brachydanio

rerio), Daphnia magna and bacteria i Pgseudomonas putida). These
are greater than 6 orders of magnitude higher than the MEEC. No
environmental impacts would be expected. A FONSI should be
written.



***SENSTITIVE ***

REVIEW

OF
ENVIRONMENTAL ASSESSMENT
FOR
NDA 20-482
PRECOSE™ (ACARBOSE TABLETS) 50/100 MG
REVIEW DIVISION: HFD-510
CENTER FOR DRUG EVALUATION AND RESEARCH

HFD-004

DATE COMPLETED: 28 JULY 1995
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ENVIRONMENTAL ASSESSMENT

1. Date:
NDA submitted: September 2, 1954
Consult to HFD-102: September 22, 19%4
EA review #1: May 30, 1995
Revised EA dated: July 5, 1995
CSO: John Short

2, Name of Applicant/Petitioner:

Bayer Corporation
Pharmaceutical Division

3. Address:

400 Morgan Lane
West Haven, CT 06516

RESPONSE TO DEFICIENCY LETTER OF MAY 30, 1995:
4. Regarding Section 4, Description of the proposed action:
A, Requested Approval:

The description of the proposed action in Section 4 of
the EA for the product should state that the action
includes manufacturing and packaging of the drug
product, and should include the NDA number.

RESPONSE: The requested changes have been made.
Adequate.

B. Production Locations:

i. Proprietary Intermediate(s): Prepristary
intermediates are not discussed in the
documentation concerning the manufacture of the
drug substance. Please clarify whether
proprietary intermediates are used in the process,
please confirm that these intermediates are not
manufactured at another location. If proprietary
intermediates are manufactured at another
location, that location must be addressed in the
EA.
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EA Review #1,

ii.

iii.

NDA 20-482 Page 3

RESPONSE: The sponsor has included text stating
that no intermediates are used in the production
process. Adequate.

Drug substance: Please provide the building
number and the street in the business address.

i
RESPONSE: The address of the Bayer facility that
will produce the drug substance is provided as
Buildings 150b, 152a, 152b, and 153, 21-399
Freidrich Ebert Strasse, Wuppertal, Germany,
D-42096. A brief description of environment at
and surrounding the facility is provided.
Adequate.

Finished Dosage Form: No information concerning
the packaging process for the drug is included.
Please provide this information.

RESPONSE: The sponsor indicates that packaging of
the finished tablets will use the following
components:

Bottles: HDPE with white colorant

Caps: white and natural polypropylene

Liners: white lined pulp board

Labels: printed pressure-sensitive paper

Foil: film/aluminum foil/ film

Backing: white, non-plasticized paper/aqueocus
adhesive/aluminum foil/vinyl

primer/vinyl heat seal coating

Cartons: printed paper board

Insert: printed paper

The sponsor aliso stated that product packaging
waste will be collected for disposal at the West
Haven site. Disposal will be managed through the
Office of the Manager of Environmental and Safety
Affairs, located in West Haven and will consist of
incineration via a manifested isclated disposal
program. Adequate.

5. Regarding Section 5, Identification of the chemical
substances that are the subject of the proposed action:
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products but this additional information was requested to be
inlcluded in the revised EA, .f available).

RISPONNSE: The sponsor indicates that this information is
not araiiable. Adequate.

6. Regarciing Section 12, List of‘preparers and their
qralitications:

Tte pieparers of the drug substance portion of the EA are
identified, but their expertise. experience, and
professional disciplines are not: described. Consultants
used in the conduct of test studies are idertified, but
their expertise, experience, and prcfessional disciplines
ar: no: included. Provide this information.

REPONSE: The preparers of the EA are identified and theiu
expert..se, experience anid professional disciplines are
providad in curriculum vitae in Appendix N. All preparers
an¢l consultants are emploress of the Bayer firm. Adequate.

~J

Fecarding the submission ol a revised EA:

The environmental assessment should be one document
incorporatimng both the drug subsi:ance and drug product.
Pleise revise the EA to iaclude both.

RESIONSI: In response to this comment, the sponsor has
providec separate confidential and non-confidaritial versions
of the I'A. The two versions differ cnly in tle absence of
confidertial appendices O through Q in the non-vonfidential
version.

Cornfidential appencdix O contains a descripticn cf the
components of the tablets. Confidential appendix P,
entit:led *"Report 712%: Characteristics of Acarboase",
conta.ns hygroscopic measurements, stability data, and other
physical and chemical data about the drug substance.
Confidential appendix Q contains Bayer AG Report R-4775:
Pharmacokinetics of Acarbose. Relevant information
contained in these appendices is summarized in the body of
rhe EA that is available to the public.

Adequate.
In additior to the changes made in response tc FDA's request for

more information, the sponsor has @lso made the following
additional changes to the EA:
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1.

Regarding Section 1, Environment Assessment, the name of the
sponsor has been changed from Miles Inc. to Bayer
Corporation, effective April 3, 1995.

REVIEWER NOTES: This name change reflects recent corporate
realignments between Miles Inc. and the Bayer Corporation.
Adequiite. ‘

Regarding Sections 4(d), 6(a), and 6(b), a ietter provided
by the sponsor indicates that information on consumer use
has been added to these sections.

REVIEWER NOTES: The reviewer found additional information
in Section 4(d) that stated that Precose™ Tablets will be
prescribed to Type II diabetics throughout the United
States. Adequate. However, review of Section 6(a) and 6(b)
showed that these sections did not concern consumer use but
rather emissions, controls and compliance with emission
requirements at the Germany and Connecticut facilities.
However, information concerning excretion of the drug is
described in Section 6(c). Information concerning consumer
use of the drug appears to be adequate for the purposes of
the environmental assessment. Adequate.

Regarding Section 4(d)}ii and Appendix M, information,
including EPA status, concerning the licensed disposal firm,
hae been added to the EA.

REVIEWER NOTES: Section 4(d)ii states that

is the licensed disposal
firm currently contracted by Bayer. The EA states that

holds a Part A Permit (no expiration date) for

hazardous waste treatment, transfer, and recovery ( EPA
facility identification number MAD(053452637).
is on Interim Status as a Part B permit facility awaiting
final EPA Region 1 approval. A brief description of the
environment surrow:ding the facility is also
provided.

" Appendix M racounts this same information about th

facility and alsc describes the facility's
incineration process. The incinerat:.on process includes
second stage combustion temperatures in excess of 2000
degrees Fahrenheit and controls to prevent volatile and acid
gas discharge.

Adequate.

Regarding Appendix K, permit numbers and expiration dates
have been added to the list of applicable laws and
regulations.
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REVIEWER NOTES: The information was provided. Adequate.

5. Regarding Section 6(c}ii and Appendix H, the
has been deleted and the MEEC has been recalculated using a
maximum daily dose based on 100 mg t.i.d.

REVIEWER NOTES: The references to the dose have been
deleted from the EA. 1In Appendix H, the sponsor correctly
calculated the MEEC, using the anticipated yearly production
based on the highest (100 mg t.i.d.) dosage, to be

3.9 X 10 ppm. However, the summary portion of the EA
contradicts the information in the appendix and reports the
MEEC as 7.8 E™* ppm. This higher value is the same as that
reported in the initial submission of the EA and is based on
the discontinued - DEFICIENT. The sponsor
should correct the text in the summary portion of the EA to
portray a consistent value for the MEEC based on the highest
proposed dosage.

6. Regarding Appendix A, a material safety data sheet for the
drug substance has been added.

REVIEWER NOTES: The information was provided in non-
confidential Appendix A. Adequate.

7. The order and grouping of the appendices has changed due to
the combining of the drug substance and drug product
sections of the EA and the creation of the FOlable EA.

REVIEWER NOTES: Adequate.

GENERAL ISSUE: This application qualifies for an abbreviated EA
under 21 CFR.3la{b) (5).

REQUEST FOR ADDITIONAL INFORMATION: For portions of Section 9,
the sponsor has not provided all of the information required by
this abbreviated format. The sponsor has provided adequate
information concerning the resources and energy requirements for
the production of the drug product but has not addressed the
effects, if any, upon threateried and/or endangered species and
upon property listed in or eligible for listing in the National
Register of Historic Places. The sponsor should provide a brief
statement about the anticipated effect of the drug production
upen these gpecies and property. DEFICIENT
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SUMMARY :

The Agency has received the sponsor's response to the 30 May 1995
review of the EA assessment. This correspondence consisted of
the following items:

(1) A listing of each review comment followed by a statement
providing information about that comment and describing
resultant changes to the EA.

(2) A summary of some additional changes made to the EA.

(3) Revised non-confidential and confidential versions of
the EA.

Regarding the sponsor's response to the 30 May 1995 comments,
review of this response showed that the information provided was
adequate to address all comments, but several minor issues
remain.
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(1}

(2)

DRAFT DEFICIENCY LETTER

The MEEC reported in section 6,c has not been revised to
reflect the revised calculation provided in Appendix H.
Release of production estimates or MEEC's is not mandatory
in the FOI'able EA as this may be classified as confidential
business information. You can either choose to delete this
information from the FOI'able copy (provide a replacement
page 03-03B-0000007 and a statement that you are degsignating
appendix H as confidential) or revise the document to
consistently report the MEEC (provide a replacement page 03-
03B-0000007) .

It should be indicated (Section 9) whether any effects are
expected upon threatened and/or endangered species and upon
property listed in or eligible for listing in the National
Register of Historic Places. A replacement page or an
addendum to the FOI'able EA may be submitted with this
information, whichever is more convenient.
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ENVIRONMENTAL ASSESSMENT

1. Date:
EA dated: August 4, 1994
NDA submitted: September 2, 1994
Consult #1
to HFD-102: September 22, 1994
Assigned: January 25, 1995

CS0: John Short
2. Name of Applicant/Petitioner:

Miles Incorporated
Pharmaceutical Division

Adequate.
3. Address:

400 Morgan Lane
West Haven, CT, 06516

Adequate.

q. Description of the proposed action:

-

a. Requested Approval:

L
Miles Inc., has filed an NDA for manufacturing of the
drug substance, acartose, and manufacturing and
packaging of the drug product, Precose® (acarbose 50,
100, tablets.

The description of the proposed action in Section 4 of
the EA for the drug product should state that the

action includes manufacturing and packaging of the drug
product, and should include the NDA number. DEFICIENT.

C:\WPFILES\EAREVIEW\20482E00. PGV
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b. Nead for Action:

The product will be used in the treatment of non-
insulin dependent diabetes mellitus. Adequate.

C:\WPFILES\EAREVIEW\20482E00. PGV
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c. Production Locations:
i. Proprietary Intermediate(s):

Proprietary intermediates are not discussed in the
documentation concerning the manufacture of the
drug substance. The submitter should clarify
whether proprietary intermediates are included in
the manufacturing process. If proprietary
intermediates are used in the process; the
submitter should confirm that these intermediates
are not manufactured at another location. If
proprietary inte-mediates are manufactured at
another location, that location must be addressed
in the environmental assessment (EA).

INFORMATION REQUEST.
ii. Drug Substance:

The principal materials used in the manufacture of
Glucobay (acarbose) are listed. The drug
substance will be manufactured at the Bayer AG
Wuppertal-Elberfeld facilities, 217-398 Friedric
Ebert Street, Wuppertal, Germany, P42096.
However, the building number and street are not
provided in the husiness address of the submitters
of the EA. This address is listed only as Bayer
AG Pharma Production, Leverkusen, Germany, 51368.
Provide the complete address for this business

> location.

DEFICIENT,. »
iii. Finished Dosage Form:

The principal components of Precose® tablets are
provided. The drug product will be manufactured
at Miles Inc. Pharmaceutical Division, 400 Morgan
Lane, West Haven, CT, 06516. However, no
information concerning the packaging prccess for
the drug product is included in the EA. Provide
information about the type of packaging proposed
for the drug product.

CI\WPFILES\EAREVIEW\20482EQ0. P53V
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DEFICIENT.

Ci\WPFILES\EAREVIEW\20482E00. PGV

Page 5
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d. Expected ocations of Use (Drug Product):

Precose® Tablets will be prescribed to individuals
throughout the United States.

Adequate. .
@. Disposal Locations:

Product and packaging wastes will be sent to the West
Haven site for disposal. The Office of the Mznager of
Environmental and Safety Affairs in West Haven will
manage the incineration of these wastes through a
manifested isolated disposal program.

Licensed disposal firms contracted by Miles were

ADEQUATE.

5. Identification of chemical substances that are the subject
of the proposed action:

Drug Substance: Gluccbay (acarbose)

Chemical Name: D-Glucose, 0-4, 6~dideoxy-4-{{4,5,6
trihydroxy-3- (hydroxymethyl)-2-
cyclohexen-1l-yl]amino) -a-D-

gluccpyranosyl-(1-4)-, O-a-D-
glucopyranosyl-(1-4)-, [la, 4o, 5B,
6a) ) -

CAS #: 56180-94-0

Molaecular Weight: 645.63
® Molecular Formula: C, H,, N O,
Structural Formula: Provided. (See EA, Appendix 1)

C:\WPFILES\EAKREVIEW\20482E00. PGV
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Physical Descrip.: White to slightly yellow powder

Additives: Starch, microcrystalline cellulose NF,
colloidal silicon dioxide NF, and
magnesium stearate NF are identified as
the additives.

3

Impurities:

ADEQUATE/INFORMATION REQUEST, IF AVAILABLE.

6. Introduction of substances into the environment: For the
site(s) of production:

This application qualifies for an abbreviated EA under 21
CFR 25.3la(b) (5) and the format requirements pertain.

A letter from the appropriate German authority is sufficient
for item 6 along with the information provided by the firm.

a. Potential Emittelli Substances:

In the manufacture of the drug substance in Germany,
inorganic material, ion-exchange resins, water and
acarbose may be emitted. Liquid wastes from the
process and cleaning operations will be sent to a waste
water treatment plant governed by the "Decree on the
Disposal of Waste Water." Solid wastes will be
disposed in incinerator facilities governed by the
"Technical Regulations on Waste Control." Production
is carried out in compliance with the "Federal
Emissions Control Act." The discussion is adequate.

C:\NPFILES\EAREVIEW\20482E00. PGV
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b.

Controls (Air, Liquid Effluent, Solid):

The document states that the wastes from the production
of the drug product will not exceed existing permits
but does not provide any,.specific information on the
controls to prevent discharge of air, liquid or sclid,
or to address occupational safety and health regula-
tions.

ADEQUATE.

Compliance with Federal, State and Local Emission
Requirements:

For the drug substance, a copy of the letter from the
Office of the President of the Regional Administration
of the "State Environmental Protection Authorities"”
confirming the issuance of license 55.8851-8859/3193
dated March 20, 1989 to produce the drug substance is
provided. Adequate.

For the drug product, an environmental and safety
compliance statement for the manufacturing and
packaging is provided and the federal, state and local
statutes and regulations that are applicable to the
operation are identified. Adequate.

Effect of Approval on Compliance with Current Emissions
Requircments:

The document states that there wWill be no effect on
compliance with current emissions requirements.
Adequate.,

Estimated Expected Emitted Concentration/Quantities:

A calculation of the maximum expected emitted

concentration of acarbose or any single metabolite is
provided. MEFC is 7.8 E -4 ppm for the aquatic
compartment. Adeqguate.

Fate of emitted substances in the environment:

Parent Compound: Acarbose

C:\WPFILES\EAREVIEW\20482E00. PGV
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In vivo: Acarbose

Metabolites: 4-methylpyrogallol derivatives and
glucuronide conjugates.

The majority of the parent compound is excreted unchanged. A
‘radicactive pharmacokinetic clinical study for rats, dogs,
and man is included in the confidential appendix. Adequate.

Tier 0 attributes:

Tier testing is minimal for a natural product EA. Most
information may be inferred from the scientific literature
or reasonable deduction from similar naturally occurring
substances. The dnctrine of “"rule of Reason"™ should apply
here with this class of drug.

Water solubility of the drug substance was reported as 140
g/100 ml in Appendix D. Study results indicate that the
submitter has performed analysis to confirm that the water
solubility of the drug substance exceeds 6Cg/100ml. Both
these values for water solubility exceed the Tier 1
threshold.

Hydrolysis was determined by incubation of a 1% solution of
the drug substance at 50°C for 14 days at pH 4, 5, 6, 7, 8,
and 9. The data were interpreted to provide an
approximation of a half-life >1 year at 20°C for pH 5
through 9. The rates of hydrolysis are below the Tier 0
threshold indicating that hydrolysis is not a primary
removal mechanism.

A dissociation constant <. 5.1 was determined by
alkalimetric titration, and formal communication from an
industry scientist provided a dissociation constant of 4.9.

An octanol-water partition value of -3 at 23°C is reported.
This low octanol-water partition value is below the Tier 2
threshold.

C:\WPFILES\EAREVIEW\20482E00. PGV
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8.

The values for vapor pressure and Henry's Law constant were
not included because heating of the compound caused
decomposition at temperatures below the vaporization point.
Adequate.

ADEQUATE.

[

Tier 1 Attributes (see Attachment 2)

Aerobic biodegradation of the drug substance in water was
tested. Biogradation did not exceed the 60% criteria for
the 28 day test period. The substance is categorized as not
readily degradable. Adequate.

The ultraviolet spectrum, 300 through 200 nm, was provided
in .01N NaCH, .0lN HCl, water, and in buffer solutions at pH
5 through 8. No maxima was noted in the .0IN HCl and water
solutions. An absorbance maxima was noted at 210 nm in the
alkaline solution confirming studies indicating kydrolysis
under alkaline conditions. The lack of absorbance maxima in
the ultraviolet regions indicates that drug substance is not
readily susceptible to photodegradation. Adequate.

Testing of the aqueous photodegradation of the drug
substance was performed. The tests indicate that the drug
substance is stable in normal daylight for 7 days. Signifi-
cant photodegradation occurred upon exposure to UV light at
254 nm for 16 hours. The s:tudy results indicate that the
drug substance is not readily photodegradable. Adequate.

Envircnmental effects of releaser substances

Results from the microbial inhibition testing were provided.
These results indicate an EC 0 value of >1000 mg/l.

-
Acute aquatic toxicity testing was conducted using an
invertebrate (Daphnia). No adverse effects were noted for
the 48 hour testing period. The EC 0 value was reported to
be » 1000 mg/l. Adequate.

Acute aquatic toxicity testing was conducted using a
vertebrate (Zebra fish-Brachydanio reric). No adverse
effects were noted for the 96 hour testing period. The LC 0
value was reported to be 2 1000 mg/l. Adequate.

C:\WPFILES\EAREVIEW\20482E00. PGV
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Items 9, 10, 11, and 15 are not ordinarily required for an
abbreviated EA.

12. List of preparers, & their qualifications (expertise,
experiance, professional disciplines) and consultants:
] 4
The preparers of the Drug Product EA are identified and
their qualifications are presented in curriculum vitae. The
preparers of the drug substance portion of the EA are
identified but their expertise, experience and professional
disciplines are not described. Consultants used in the
conduct of test studies are identified but their expertise,
experience and professional disciplines are not included.

DEFICIENT.

13, Certification:
Provided. Adequate.

14. References:
One reference, to the Merck Index, is provided. The list of
references should include all materials referred to and used
in the preparation of the EA, including formal scientific
communications and state, local, and federal regulations.

ADEQUATE.

C:\WPFILES\EAREVIEW\20482E00. PGV
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DRAFT DEFICIENCY LETTER

1. General Issues:

2. Regarding Section 4, Description of the Prcposed Action:

‘a. Requested Approval: The description of the proposed
action in Section 4 of the EA for the drug product
should state that the action includes manufacturing and
packaging of the drug product, and should include the
NDA number.

b. Production Locations:

i. Proprietary intermediate(s): Proprietary
intermediates are not discussed in the
documentation concerning the manufacture of the
drug substance. The submitter should clarify
whether proprietary intermediates are included in
the manufacturing process. If proprietary
intermediates are used in the process, the
submitter should confirm that these intermediates
are not manufactured at another location. 1If
proprietary intermediates are manufactured at
another location, that location must be addressed
in the EA.

ii, Drug Substance: The building number and the
street are not provided in the business address of
the submitters of the EA.

iii. Finished Dosage Form: No¢ information concerning
the packaging process for the drug is included.

3. Regarding Section 5, Identification of chemical substances
that are the subject of the proposed action: Component Il
is identified by formula as a degradation product formed by
the removal of glucose from the drug substance. No CAS
number or chemical name is provided for Component II.
Component IV, also a degradation product, is not identified
by formula, chemical name or CAS number in the document.
This information should be included if available.

C:\WPFILES\EAREVIEW\Z0482ZE00. PGV
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4. Regarding Section 12, List ot Preparers and their
qualifications: The preparers of the drug substance
portion of the EA are identified but their expertise,
experience and professional disciplines are not described.
Consultants used in the conduct of test studies are
‘identified but their expertise, experience and professicnal
disciplines are not included.

5. The environmental assessment should be one document
incorporating both the drug substance and drug product.

Ci\WPFILES\RAREVIEW\Z0492E00. PGV
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JUL 18995
Bayer Corporation " .\
Attention: Mr. Bill Maguire ~ —
Associate Director, Training and Surveillance | 19 [‘fS
400 Morgan Lane V
WEST HAVEN CT 06516-4175 o ]C~

Dear Mr. Maguire:

Please refer to your pending September 2, 1994 new drug application submitted under section
505(b) of the Federal Food, Drug, and Cosmetic Act for Precose (acarbose) 3v, 100, .
Tablets.

We have completud our review of the binpharmaceutics section of your submission and have
identified the following deficiencies:

We recommend that the following dissolution method and specification be ased
for Precose tablets: -

Please provide an amendment to the NDA as soon as possible.

If you have any questions, please contact:

John R. Short, R.Ph.
Consumer Safety Officér
(301) 443-3510

Sincerely yours,

sl
// Y 2015
Solomon Sobel, M.D.
Director
Division of Metabolism and
Endocrine Drug Products (HFD-510)
Office of Drug Evaluation II
Center for Drug Evaluation and Research
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Bayer Corporation

Attention: Mr. Bill Maguire

Associate Director, Training and Surveillance
400 Morgan Lane

WEST HAVEN CT 06516-4175

Please refer to your pending September 2, 1994 new drug application submitted under section
505(b) of the Federal Food, Drug, and Cosmetic Act for Precose (acarbose) 50, 100, °
Tablets.

We also refer to your amendments dated June 16 and 27, 1995, providing for revisions in the
package insert. ‘

The June 16 version of the package insert and subsequent revisicns made by FDA staff and
transmitted to you by telcfacsimile on June 21, 1995, were discussed at a meeting between
Bayer representatives and FDA staff on June 22, 1995. Many revisions were agreed upon at
that meeting, and your amendment of June 27 provided additional revisions. If we have
further comments about the latter revision, they will be forwarded to you at a later tim~.

At this time we are commenting on the additional indications which you included in the June
16 version of the package insert. In that submission you revised the seatence, "PRECOSE may
also be used in combination with sulfonylurea therapy®, to:

PRECOSE

From a regulatory perspective, adding tit ;
constitutes the addition of new iadications, FDA’s policy is that an additional indication(s)
cannot be added to a pending NDA. If one chooses to add another indication for use of the
drug while an NDA is pending, 3 separate NDA may be filed, or onc may submit a supplement
following approval of the NDA.

This policy was discussed at the June 22, 1995 meeting, and you agreed to delete these
indications from the INDICATIONS AND USAGE Section of the package insert (which was
done in the June 27 amendment) and submit a supplement if the NDA is approved.
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If you have any questions, please contact:

John R, Short, R.Ph.
Consumer Safcty Officer
(301) 443-3510 ‘
Sincerely yours,
/) ,/ “f
Sol ’
Dmnon of Metabolism and
Endocrine Drug Products (HrD-510)
Office of Drug Evaluation I
Center for Drug Evaluation and Research
e :
Original NDA 20-482
HFD-510/Div. Files
DISTRICT OFFICE
HFD-510/CSO/].R.Short

HFD-510/RMisbin, AFleming, EGalliers

drafted: JShort/6/30/95/N20482AD.JRS
r/d Initials: EGalliers 7/5, RMisbin 7/6, AFleming 7/10/95

final: js/7/11/95 b.(

ADVICE LETTER (AD) l" %

Page 2
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MAY 30 1BS5

Associate Director, Training and Surveillance

ﬁ:i';n‘f,‘,’.”ﬁ" Bill Maguire W"ﬁ W
a1 Dl

400 Morgan Lane
WEST HAVEN CT 06516-4175 6‘- v

Dear Mr. Maguire:

Please refer to your pending September 2, 1994 new drug application submitted under section
505(b) of the Federal Food, Drug, and Cosmetic Act for Precose (acarbose) 50, 100,

‘Tabiets.

We have completed our review of the pharmacology and environmental assessment sections of
your submission and have identified the following deficiencies:

Eavironmental Asscssment (EA)
1. Regarding Section 4, Description of the Proposed Action:

a.

Requested Approval:

The description of the proposed action in Section 4 of the EA for the drug
product should state that the action includes manufacturing and packaging
of the drug product, and should include thue NDA number.

Production Locations:

i. Proprietary intermediate(s): Proprietary intermediates are not
discussed in the documentation concerning the manufacture of the
drug substance. Please clarify whether proprietary intermediates are
included in the manufacturing process. If proprietary intermediates
are used in the process, please confirm that these intermediates are
not manufactured at another location. If proprietary intermzdiates
are manufactured at another location, that location must be
addressed in the EA.

ii. Drug Substance: Please provide the building number and the street
in the business address.

iii.  Finished Dosage Form: No information concerning the packaging
process for the drug is included. Please provide this information.
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2. ‘Regarding 1 “«gification of chemical substances that are the subject of the
proposed :

3. Regarding Section 12, List of preparers and their qualifications:

The preparers of the drug substance portion of the EA are identified, but their
expertise, experience, and professional disciplines are not described. Consultants
used in the conduct of test studies are identified, but their expertise, cxperience,
and professional disciplines are not included. Please provide this information.

4. The environmental assessment should be one docunent incorporaiing both the drug
substance and drug product. Please revise the EA to include both.

Pharmacology

Although package insert (PI) comments will be communicated to you in their entirety following
our internal labeling meeting scheduled for June 6, 1995, we offer the following comments at this
time regarding the PRECAUTIONS Section:

1. Subsection "Carcinogenesis, Mutagenesis, and Impairment of Fertility":

a. Replace the sentence, "Acarbose treatment resulted . , . renal tumors (renal
adenomas/carcinomas)” with "Acarbose treatment resulted in a significant increase
in the incidence of renal tumors (adenomas and adenocarcinomas) and benign
Leydig cell tumors.” :

b, Delete the following paragraph: "On the basis of these studies, it was concluded
that acarbose has no carcinogenic potential.”

c. Delete the following sentences from the paragraph beginning “The mutagenic
potential . . .": "Samples of urine and lymphocytes from humans trested with
acarbose for up to six year were tested in vitro for point mutations and
chromosomal damage” and "Negative responses were also obtained with samples
from long-term human recipients of PRECOSE therapy with the
Salmonella/Microsome test in urine and the Human Peripheral Blood Lymphocyte

Analysis.”
2. Subsecticn "Pregnancy” and subheading "Teratogenic Effects™:

The dose multiples of 48 and 54 seem to be based on mg/kg doses instead of on drug blood
levels. The high dose was 480 mg/kg in the teratology studies and the highest
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recomamended dose in patients is approximately 10 mg/kg. Based on the AUC’s of total
radioactivity given in the acarbose ADME Technical Summary in Vol. 8, a multiple of 9

would seem more appropriate.

Please do NOT submit a revised PI with these corrections until you receive our comments on the
entire PI. ¢

Please respord to the EA concerns as soon as possible,

If you have any questions, please contact: g

John R. Short, R.Ph.

Consumer Safety Officer
(301) 443-3810
Sincerely yours,
Vd —
sy [3 /f J
lomon , M.D.
Director
Division of Metabolism and
Endocrine Drug Products (HFD-510)
Office of Drug Evaluation 11
Center for Drug Evaluation and Research
cc:
Original NDA 20.482
HFD-%1(/Div. Files
DISTRICT OFFICE
HFD-0t«/RJerussi
HFD-005/MJones
HFD-102 ‘PVincent
HFD-510/C$SO/].R.Short

HED-510/\Jordan, mAe, Y¥hry

drafted: JShort/May 11, 1995/N20482IR. 3]S
r/d Initials: AJordan $/11/95 (EA staff did not want to sign off)
final: JShort 5/2¢/95 ’

-
INFORMATION REQUEST IR) . A%+

, ggc/%’

<
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Bayer Corporstion

Attention: Mr. Bill Maguire

Associste Director, Training aad Surveillance
400 Morgan Lane .
WEST HAVEN CT 065164175

Dear Mr. Maguire:

Reference is made to your new drug application submitted pursuant to section 505(b) of the
Federal Food, Drug, and Cosmetic Act for Precose (scarbose) 50, 100 _ Tablcts.

We have following additional request regarding the Pharmacokinetics portion of your
application:

You are secking approval of 50, 100, mg tablet strengths which are not
proportionally similar in ingredients. Normally, in a situstion such as this, the
sponsor would be required to demonstrate bioequivalency/dose proportionality
between the different dossge strengths. However, because the site of action for
this compound is within the gastrointestinal tract, the use of systenic levels of
drug may not be that informative or relevant. Therefore, more rigorous
comparative in vitro dissolution testing is needed in order to support the
spproval of these different tablet strengths. Approval of these tablet strengths
will require adequate data from comparative dissolution studies on the 50, 100,

tablets utilizing simulated gastric fluid without enzymes, simulated
intestinal fluid without enzymes, water and other medis as sppropriate using 12
dosage units per lot involving more than one time point (e.g., 5, 10, 15, 30, and
60 minutes) for those lots used in the pivotal bioavsilsbility and clinical trials.
In addition, a pH solubility profile of the drug should be submitted.

This information should be submitted as soon as possible so that the Biopharmaceutics review
will not be delayed.

Q
Should you have any questions in regard to these requests, please contact Mr. John Short at
301-443-3510.

Sincerely yours,

—
J #ul7)
lomon Sobel, M.D.
Director
Division of Metabolism and
Endocrine Drug Products (HFD-510)
Office of Drug Evaluation II
Center for Drug Evaluation and Research
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Miles Laboratories

Attention: C, Christine Miller, Pharm.D.
Associate Director, Regulatory Affairs :
400 Morgan Lane

West Haven, CT 06516-4175

Reference is made to your new drug application submitted pursuant to section 505(b) of the
Federal Food, Drug, and Cosmetic Act for Precose (acarbose) 50, 100, Tablets.

We have completed our initial screening of the Human Pharmacokinetics and Bioavailability
section (Item 6) of your application and request the following information:

1. Because several formulations were utilized in the dlinical studies submitted with
this NDA, please identify which formulations were used in which clinical trials.

2, Please provide in vitro dissolution data for all formulations utilized in clinical
trials.

3. Please evaluate available pharmacokinetic data based upon gender, race, and
body weight.

_ than the 50 and 100 mg tablets in the
dissolution: studies, an additional bioequivalence study may be needed.

This information should be submitted as soon as possible so that the Biopharmaceutics review
will not be delayed.

Should yon have any questions in regard to these requests, please contact Mr. John Short at
301-443-3510.

Sincerely yours,

— [€ I

1
)."?1’,’/) [ - FEe

Solomon Sobel, M.D.
Director
Division of Metabolism and
Endocrine Drug Products (HFD-510)
Center for Drug Evaluation and Research
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Miles Laboratories ‘
Attention: C. Christine Miller, Pharm.D.
Associate Director, Regulatory Affairs

400 Morgan Lane

West Haven, CT 06516-4175

Dear Dr. Miller:

We have received your new drug application submitted under section 505(b) of the
Federal Food, Drug, and Cosmetic Act for the following:

Name of Drug Product: Precose (acarbose) 50, 100, Tablets
Therapeutic Classification: S

Date of Application: September 2, 1994

Date of Receipt: September 6, 1994

Our Reference Number: NDA 20-482

Unless we notify you within 60 days of our receipt date that the application is not
sufficicntly complete to permit a substantive review, this application will be filed under
section 505(b) of the Act on November 5, 1994, in accordance with 21 CFR 314.101(a).

Under 21 CFR 314.102(c) of the new drug regulations and in accordance with the
policy described in the Center for Drug Evaluation and Rescarch Staff Manual Guide
CDER 4820.6, you may request an informal conference with this Division (to be held
approximately 90 days from the above receipt date) for a brief report on the status of
the review but not on the application’s ultimate approvability. Please request the
meeting at least 15 days in advance. Alternatively, you may choose to receive such a
report by telephone. Should you wish a conference, a telephone report, or if you have
any questions concerning this NDA, please contact:

Mr. john R. Short
Consumer Safety Officer
(301) 443-3510
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Please cite the NDA number listed above at the top of the first page of any
communications concerning this application.

Sincetely yours,

[P
Fok

Enid Galliers
Chicf, Project Management Staff
Division of Metabolism and

Endocrine Drug Products (HFD-510)
Center for Drug Evaluation and Research

cc:  Orig. NDA
HFD-510
DISTRICT OFFICE
HFD-510/JShort 9/8/94 \N20482AC.JRS
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