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ANDA 75-636

APPEARS THIS WAY DEC | 7 200
ON ORIGINAL

Eon Labs Manufacturing, Inc.
Attention: Sadie M. Ciganek
227-15 North Conduit Avenue

Laurelton, NY 11413

Dear Madam:

This is in reference to your abbreviated new drug application
(ANDA) dated May 14, 1999, submitted pursuant to Section 505(J)
of the Federal Food, Drug, and Cosmetic Act (Act), for
Lovastatin Tablets USP, 10 mg, 20 mg and 40 mg.

Reference is also made to our tentative approval- letter dated
July 18, 2001, and to your amendments dated July 12, 1999;
September 26, October 22, and November 19, 2001.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly the
application is approved. The Division of Biocequivalence has
determined your Lovastatin Tablets USP, 10 mg, 20 mg and 40 mg,
to be bioequivalent and, therefore, therapeutically equivalent

to the listed drug (Mevacor® Tablets, 10 mg, 20 mg and 40 mg,
respectively, of Merck Research Laboratories). Your dissolution
testing should be incorporated into the stability and quality
control program using the same method proposed in your
application.

Under Section 506A of the Act, certain changes in the conditions
described in this abbreviated application require an approved
supplemental application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81 and 314.98. The
Office of Generic Drugs should be advised of any change in the
marketing status of this drug.



We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-40). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for
Drugs for Human Use) for this initial submission.

We call your attention to 21 CFR 314.81(b) (3) which requires
that materials for any subsequent advertising or promotional
campaign be submitted to our Division of Drug Marketing,
Advertising, and Communications (HFD-40) with a completed Form
FD-2253 at the time of their initial use.

Sincerely yours,
1. -

, S
Ggry Buehler le‘jlo'
Director :
Office of Generic Drugs
Center for Drug Evaluation and Research
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ANDA 75-636

APR 28 2000
Eon Labs Manufacturing, Inc. APPEARS THIS WAY
Attention: Patricia Kaufold ON ORIGINAL

227-15 North Conduit Avenue
Laurelton, NY 11413

Dear Madam:

This is in reference to your abbreviated new drug application
dated May 14, 1999, submitted pursuant to Section 505(j) of the
Federal Food, Drug, and Cosmetic Act (Act), for Lovastatin
Tablets USP, 10 mg, 20 mg and 40 mg.

Reference is also made to your amendments dated July 12, 1999;
and January 20, and March 7, 2000.

We have completed the review of this abbreviated application and
have concluded that based upon the information you have presented
to date, the drug is safe and effective for use as recommended in
the submitted labeling. Therefore, the application is
tentatively approved. This determination is based upon
information available to the Agency at this time, (i.e.,
information in your application and the status of current good
manufacturing practices (CGMPs) of the facilities used in the
manufacture and testing of the drug product), and is subject to
change on the basis of new information that may come to our
attention. :

The reference listed drug product (RLD) upon which you have based
your application, Mevacor Tablets of Merck Research Laboratories,
is subject to a period of patent protection (U.S. Patent

No. 4,231,938) which currently expires on June 15, 2001. Your
application contains a Paragraph III Certification to this patent
under Section 505(j) (2) (A) (vii) (III) of the Act stating that you
will not market the drug product prior to the expiration of the
‘938 patent. Therefore, final approval of your application may
not be made effective pursuant to 21 U.S.C. 355(3j) (5) (B) (ii)

of the Act until the period has expired, i.e., currently

June 15, 2001.



Because the Agency is granting a tentative approval for this
application, please submit an amendment at least 60 days (but not
more than 90 days) prior to the date you believe your application
will be eligible for final approval. This amendment should
identify changes, if any, in the conditions under which the
product was tentatively approved, and should include updated
information such as labeling, chemistry, manufacturing, and
controls data as appropriate. An amendment should be submitted
even if none of these changes were made. This submission should
be designated clearly in your cover letter as a MINOR AMENDMENT.
In addition to this amendment, the Agency may request at any time
prior to the final date of approval that you submit an additional
‘amendment containing the information described above. '

Failure to submit either or, if requested, both amendments may
result in rescission of the tentative approval status of your
application, or may result in a delay in the issuance of the
final approval letter.

Any significant changes in the conditions outlined in this
abbreviated application as well as changes in the status of the
manufacturing and testing facilities’ compliance with current
good manufacturing practices (CGMPs) are subject to Agency review
before final approval of the application will be made.

Please note that this drug product may not be marketed without
final Agency approval under Section 505 of the Act. The
introduction or delivery for introduction into interstate
commerce of this drug product before the final approval date is
prohibited under Section 501 of the Act and 21 U.S.C. 331(d).
Also, until the Agency issues the final approval letter, this
drug product will not be deemed approved for marketing under 21
U.S.C. 355 and will not be listed in the “Approved Drug Products
with Therapeutic Equivalence Evaluations” list (the “Orange
Book”), published by the Agency. Should you believe that there
are grounds for issuing the final approval letter prior to

June 15, 2001, you should amend your application accordingly.

APPEARS THIS WAY
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At the time you submit any amendments, youvshould contact
Michelle Dillahunt, Project Manager, at (301) 827-5848, for
further instructions.

Sincerely yours,

//A e
C
Gary Bhéﬁler 4

29 [oo
Acting Director
Office of Generic Drugs .
Center for Drug Evaluation and Research
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Lovastatin Tablels, USP

Rx only

DESCRIPTION

Lovastatin is a cholesterol IowednoaoentisohmdﬁomasminofAspe illus
temMeforallngosﬁm , which is an inactive lactone, lshym%zad
to the col ing B-hyd form. This is a pi metabolite and an
mnrbnnrot&hydroxrs-mu uWyI—ooenzymeA HMG: -COA reductase. This
enzyme catalyzes the conversion of HMG-CoA to m is an early and

rate limiting step in the biosynthesis of cholesterol.

Lovastatin is [1S-{1a(R*),3c,78,88(25*,45*), 8aB]}-1,2,3,7,8,8a-hexahydro-3,7-
dimethyl-8-[2-(tetrahydro-4-hydraxy-6-oxo-2H-pyran-2- yl)emyq -1-naphthalenyl
2-methylbutanoate. The empirical formula of lovastatin is CoqHye0s and its
molecular weight is 404.55. Its structural formula is:

HO, ]
° [;o
M)
HyC
CH,

e
Lovastatin is a white, nonhygroscopic ¢ nepwdefmatlsmsolublelnwaler
and sparingly soluble in ethanol, methanol, and acetoni

Lovastatin Tablets, USP are supplied as 10 mg, 20 mg and 40 mo tablets for onl
administration. In addition to the active i each tablet

Lovastatin Is a substrate for cytochrome P450 isoform 3A4 (CYP3A4) (see
PRECAUTIONS, Drug Interactions). Grapefruit juice contains one or more
components that inhibit CYP3A4 and can increase the concentrations of

plasma
-drugs metabolized by CYP3A4. In one study, 10 subjects consumed 200 mL of

double-strength grapefruit juice (one can of frozen concentrate diluted with one
rather than 3 cans of water) three times daily for 2 days and an additional 200 mL
double-strength grapetruit juice together with and 30 and 90 minutes following a
single dose of 80 mg lovastatin on the third day. This regimen of grapefruit juice
resulted in 2 mean increase in the serum concentration of lovastatin and its 8-
hydroxyacid metabolite (as measured by the area under the concentration-time
curve) of 15-fold and 5-fold, respectively {as measured using a chemical assay -
high p fiquid In a second study, 15 subjects
consumed one 8 oz glass of smﬂrstrmgﬂ\ grapefruit juice (one can of frozen
concentrate diluted with 3 cans of water) with breakfast for 3 consecutive days and
a single dose of 40 mg lovastatin in the evening of the third day. This regimen of
grapefruit juice resulted in 2 mean increase in the

the plasma concentration {as
mmwnumummemmmmmm)mmimmm HMG-

CoA reductase inhibitory activity [using an assay both before

mrmmmm)mmmmmm)mm%}m%fou

1.36-fold, resp and of B metabolite

[measured using a chemical assay - llquid romatooraphy/landem mass

spectrometry - different from that used in the first** study] of 1.94-fold and 1.57-

fold.mpecﬁve'yTheeﬂeﬁoiumuntsMgmMnﬁlkmbemmusedm
lovastatin pharmacokineti

these two studies on ics has not been studied.
**Kantola, T. et al., Clin Pharmacol Ther 1998; 63(4):397-402
Blmml Studies

the inactive lactose hydi stearate,
mwrocrystaihm celiulose and pregelatinized starch, Butylated hydmxyamsole
(BHA) is added as a preservative. In addition the 10 mg tablets also contain

iron oxide and iron oxide; the 20 mg tablets aiso inFD&cmue#z
and the 40 mg tablets also contain D&C Yellow #10 and FD&C Blue # 2.
CLINICAL PHARMACOLOGY

The involvement of low-density lipoprotein cholesterol (LDL-C) in atherogenesis
has been well-documented in clinical and pathological studies, as well as in many
animal experiments. Epidemiological and clinical studies have established that high
LDL-C and low high-density lipoprotein cholesmm! (HDL-C) are both associated
with coronary heart disease.
diseass is continuous and graded over me ranoe of cholesterol levels and
coronary events do occur in patients with total cholesterol (totai-C) and LDL-C in
the lower end of this range.

significantly decreased
g coronary heart  cyn) ¢ atio, In addition, variable
HDL-C, and modestly decreased VLDL-C and plasma T6 (see Tables | through "
for dose

has been shown to be highly effective in reducing total-C and LDL-C in
helerozyoous tami!lal and non-familial forms of primary hypercholesterolemia and
in mixed hyperlipidemia. A marked response was seen within 2 weeks, and the
maximum therapeutic response occurred within 4-6 weeks. The was

i — <
PF2 ,?_,g 22
gFe 2 — S M
TgE = ¢ 332
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Atherosclerosis
In the Canadian Commxy Alherosclerosns Interventmn Trial (cmrr) the effect of
therapy with lovastatin on na d by coronary
angiography in hyperlipidemic paﬁem In the r:ndomized, doubie-blind,
controlled clinical trial, patients were treated with conventional measures (usually
diet and 325 mg of aspirin every other day) and either lovastatin 20-80 mg dally or
placebo. Angiograms were evaluated at baseline and at 'wo years by computerized
quantitative coronary angiography (QCA). Lovastatin significantly slowed the

of lesions as yred by the mean change per-patient in minimum
lumen diameter (the primary -endpoint) and percent diameter stenosis, and
decreased the proportions of patients categorized with disease progression (33%
vs. 50%) and with new lesions (16% vs. 32%).

In a similarly designed trial, the Monitored Atherosclerosis Regression Study
{MARS), paﬂsntswmtreamdwiﬂndlelande;ﬁerlowshmwmndalyor
placebo. No statistically significant difference between lovastatin and placebo was
mfmﬂnpﬂmwaﬂpoﬁn(memdnmwmﬁemhwemm
stenosis of all lesions), or for most y QCA

mmsmmmawmmumdmmm
(qunnpcSm)malsoamryewpom By this endpoint, significant
slowing of disease was seen, with regression in 23% of patients treated with

lovastatin compared to 11% of placebo patients.
In the Familial Atherosclerosis Treatment Study (FATS), either lovastatin or niacin
in combination with a bile acid sequestrant for 2.5 years in hyperiipidemic subjects
significantly reduced the fi of prog and the frequency of
ion of lesions by QCA compared to diet and, in

some cases, low-dose resin.
The effect of & tin on the pi of atherosclerosis in the

arteries has been corroborated by ilar findings in another vasculature, In Ihe
Asympmmanc Carotid Artery Pmoression Study (ACAPS), the cﬁect of therapy

maintained during continuation of therapy. Single daily doses given in the evening
were more effective than the same dose given in the moming, perhaps because
cholesterol is synthesized mainly at night.

ln multicenter, double-blmd smdws m patients with familial or non-famitial
in doses ranging from 10 mg
qpm to 40 mg b.i.d., was compared to placebo. Lovastatin consistently and
plasma tota-C, LDL-C, tohH;/MDLc ratio and LDL‘

.on carotid was by B-mode

in hyperlipidemic patients with early c:.rotid lesions and without
known covonary heart disease at baszline. In this doubfe-biind, controlled clinical
trial, 919 patients were randomlzedmaZfoactonaldesigMophwbo lovastatin
10-40 mg daily and/or warfarin. Ultrsonograms of the carotid walls were 15ed to
determine the change per patient from basefine to three years in mean maximum
intimal-medial thickness (IMT) of 12 measured segments, There was 2 significant
regmsionofumd lesions in patients receiving lovastatin alone compared to
those ing placebo alone (p=0.001). The predictive value of changes in IMT

response results).

Lovastatin has been shown to reduce both normal and elevated LDL-C "‘;az‘;“:‘s of a study in patients with primary hy arep
concentrations. LDL is formed from very lovrdonslty lipoproteln (VLDL) andis W

catabolized predominantly by the high afflnh{ The mechanism of the TABLE !

LDL lowe{il:‘g :fn:’ect of lovaét%l'i: L&ay nvoivoh:&m vt:ducﬁonwol VLDL-C N Lovastatin v, Placebo

concentra Induction receptor, leading to reduced production "

and/or increased catabolism of LDL-C. Apofipoprotein B also falis substantially (Mean Percent Change from Baseline After 6 Weeks)

during treatment with lovastatin. Since each LDL particie contains one molecule of ~ DOSAGE N TOTAL.C DL-C HDLC LDV TOTAL-Y TG.
apofipoprotein B, and since littie B is found in other ipoproteins, HDL-C  HDL-C

this strongly suggests that lovastatin does not merely cause cholesterol to be losx‘ Pheegg 33 2 -1 -1 0 + +9

LDLMdsoredumﬂncmmuﬂmoicm ng LDL particles. In
of ble ma In HDL-C, and

10 mg g.p.m. 33 -16 -2 45 -24 -19 -10

addition, § can produce K vatal
modestly veduees VLDL-C and plasma triglycerides (TG) (see Tables I-Ill under  sgmggqpm. 33 -18 27 6 30 2 49

The effects of lovastatin on Lp(a), ﬁbdnooen and certain other
independent biochemical risk markers for coronary heart disease are unknown.

Lovastatin is a specific inhibitor of HMG-CoA reductase, the enzyme
catalyzes the conversion of HMG-CoA to mevalonate. The conversion of HMG-CoA
wmva!ommsaneanystephltnhosynmcﬂcpmwayforchohsurd. N

Lovastatin is IactoneMlk:h readif rolyzed in vivo to the 8-
a in ;u:g

hydroxyaeid 2| o "iGM -CoA reductase. 1M§mw"w

m anassay

mchbo! active johibitors) and, mphlslatun
inﬂbibrs(tom Imumrs)hplasnutollovdm jon of lovastatin,

Fo[lowinoanoraldoseoi"ﬂ%beledlmns‘hﬁnhmn,w%ofﬂ\edosewas
excreted in urine and 83% in feces. The upnsonsabsotbeddmo
equivalents excreted in bile, aswelluany
concentrations of total radioactivity
mmwmmwm1 olmakbyzdhoms

of lovastatin, estimated relative 10 an intravenous reference dose, headtoﬂow
animal species tested, averaoedabomao%ohnomm In animal studies, af
oral dosing, lovastatin had mqhsemwwmmm.wvmnacnmu
substantially higher concentrations than in non-target tissues. Lovastatin

undergoes extensive
oxcreﬂon of dn3

clrculation s Jow and variable. In a dose study in four terole
mmnmwmmmsxdmmmem
as active i administeatio of }

bile. As 2 consequence of

"‘“s"" LOVASTATIN

10mg b.id. 32 -19 -28 +8 -33 -25 -7

4oOmggpm. 33 -2 -3 45 -3 25 3
which  20mg b.id.

36 -24 -32 +2 -32 -4 -6

- Lovastatin-was compared to cholestyramine in a randomized open
The study was performed with
high risk of myocardia! infarction. Summary results are presented in Table il.

paraliel study.
rolemia who were at
TABLE }

Lovastatie vz, Choleslyramine
(Percent Change from Baseline After 12 Weeks)

TREATMENT N TOTAL-C LDL-C HDL-C LDL-¢/ TOTAL-C/ VIDLC TG
(mean) (mean) (mean) HDL-C HDL-C (median) (mean)
(mean)  (mean)
20mgbid. 8 -27 -32 +9 -36 -3 -34 21
40mgbid. 88 -34 -42 +8 -44 -37 -31 -27
raming
129bid 88 -7 23 +8 27 21 +2 N

Lovastatin was studied in controlled trials in hypercholesterolemic patients with
mm.um mpmna;ysmam with ﬁmﬁw non-insulin dependent diabetes mellitus with normal renal
jon

ﬂ\oavaﬂabmyddnmtnﬂnmnl lovastatin were similar to that demonstrated in studies in nondiabetics. Lovastatin
had no clinically important effect on glycemic control or on the dose requirement

effect of lovastatin on lipids and kpoprotelns and the safety profile of

of oral hypoglycemic agents.

the general
hb!ets"ncoefﬁciemdvadaﬂm basodonbelwem-subbct riability, was
approximately 40% for the area under the curve (AUC) of total inhibitory activity in
the general circulation.
Both and jts B

re highty bound (~05%) te

Xp Clinical ofL in (EXCEL) SM

Lovastatin was compared 1o placebo in 8,245 patients with hypercholesterolemia
(total-C 240-300 mg/dL [6.2mmolL - 7.6 mmoVL], LDL-C >160 mg/dL [4.1
random double-blind, parafiel, 48-wesk EXCEL study. AR

human plfsma proteins. Animal studies demonslmed that lovastatin crosses the  goge-related and significantly dmm from placebo (p<0.001). These results were

biood-brain and placental barriers.
memmchbamspmsemmmmphsmmm&mdmxyaddd
its 6'-hydroxy two additional metabolites. Peak plasma
concentrations of mwwulmmmmmaummzm hours
of dose administration. While the recommended therapeutic dose range is 10 to 80
mmmwomwwywwmm mwwaﬁonwaseshbnsmdb‘
a dose study employing lovastatin dosages from 60 to as high as 121
mg. With 2 once-a-day dosing regimen, plasma concentrations of total rs
ing interval achieved a steady state between the second and third days

, plas|
onaveraooahouttwo—&ﬂrdshosetoundwhmlwasnﬁnms
Immediately after a standard test meal

mL/min), the plasma after a single dose of

lovastatin were approximately two-fold higher than those in healthy volunteers.

In a study including 16 elderly patients between 70-78 years of age who received

lovastatin 80 mg/day, the mean plasma level of HMG-CoA reductase inhibitory
activity was increased approximately 45% compared with 18 patients between 18-

30 years of age (see PRECAUTIONS, Geriatric Use).

20 mg g.p.m. 1642 -7 24
In a study of patients with sever renal insufficiency (creatinine clearance 10-30 40 mga.p.m. 1645 -2 -30

in the
h i the lpld {Taive tl-) in Jovastatin treaied patierts weie
sustained throughout the study.
TABLE 1l
Lovastalis vs. Placebo
. (Percent Change from Basefine-
- Average Values Between Weeks 12 and 48)
DOSAGE N** TOTALC LDL-C HDLC LDL-&/ TOTAL-L/ TG.
(mean) (mean) (mean) HDL-C HDL-C (median)

{mean) (mean)
Placebo 1663 407  +04 420 +0.2 +06
LOVASTATIN

466 =27 -21 -10
+7.2 -34 -26 -14

20mg bid. 1646 -24 -34 +86 -38 -29 -16
40mg bid. 1649 -29 -40 495 -44 -34 -19
**Patients enrofied

for stroke has not yet been established. In the lovastatin group these was a
significant reduction In the number of patients with cardiovascular events
relative to the placebo group (5 vs. 14) and a significant reduction in all-cause
mortality (1 vs. 8).

Eye

There was a high prevalence of baseline lenticular opacities in the patient
populaﬁomncludedmmeanycunicaltmlswmmashﬂn During these trials the
appearance of new opacities was noted in both the lovastatin and placebo groups.
There was no clinically significant change in visual acuity in the patients who had
new reported nor was any patient, including those with opacities noted at
baseline, discontinued from therapy because of a decrease in visual acuity.

A three-year, double-biind, placebo-controlied study in hypercholesterolemic
patients to assess the effect of lovastatin on the human lens demonstrated that
there were no clinically or statistically snomﬁcant differences between the lovastatin

There are no controlied Msmmelemavalahhformm
beyond three years. -
INDICATIONS AND USAGE -
Therapy with tin shoutd be a of multigle risk factor intervention

levels when the résponse o diet and other measures alone

has been inadequate to reduce risk.

Coronary Heart Disease

Lovastatin Is indicated to siow the ion of in
memuyhundumamnm:mﬂwubmvm

patients
C and LDL-C to target levels.

Hypercholesterolemia
Therapy with Iipid—altsdmaoamsshwldbnmmmetndmm risk factor
intervention in those individuals at significantly

. vascular disease due to hypercholesterolemia. Lovastatin is mdw as an adjunct

to diet for the reduction of elevated total-C and LDL-C levels in patients with
primary hypercholesterolemia (Types lla and 1ib***), waen the response to diet
restricted in saturated fat and cholesterol and to otner

nonpharmacological

measures alone has been inadequate. -
Lipid -
Lipoproteins Elevations

Type eievated mailor minot
3 .. chytomicrons 15 T-c
lla LDL c -
b LDL, VLDL c T6
i (rare) DL W] -
v VLDL T6 T-C
V (rare) chylomicrons, VLDL 16 T-C
1DL = intermediate-density lipoprotein
General Recommendations 5
Prior to initiating therapy with lovastatin, sjcondary causes for

wmmnh(m.poommmmm hypothyroidism,
liver disease, other dmn
therapy, alcofd&n)shouldbundnded and a li

ipid profie performed to

tohl—c 'HDL-C, and T6. For patients with TG less than 400 mg/dL {<4.5 mmolIL).
LDL-C can be estimated using the following equation:

LDL-C = total-C - [0.2 x (TG) + HDL-C)
For TG levels >400 mg/dL (>45 mmoVL) this equatin [s less accurate and
tot-C shouly d by ultracontmuoaﬁon
hypertriglyceridemic patients, LDL-C maybo low or nomial despite elevated !ohl-
C. In such cases, lovastatin is not indicated.




Lovastatin is a substrate for cytochrome P450 isoform 3A4 (CYP3A4) (see
PRECAUTIONS, Drug Interactions). Grapefruit juice contains one or more
components that inhibit CYP3A4 and can increase the concentrations of

goru‘%ls boli; ‘byCYPSM In one study, 10 subjects consumed 200 mi of

trength juice (one can of frozen concentrate diluted with one
nlherﬂunSmofmr)mmﬂrmsdaﬂymwaysandaan200mL
double-strength grapefruit juice together with and 30 and 90 minutes following a
single dose of 80 mg lovastatin on the third day. This regimen of grapefruit juice
resulted in a mean increase in the serum concentration of lovastatin and its 8-
hydroxyacid metabolite (as measured by the area under the eoncemratmn ﬂme
curve) of 15-fold and 5-fold, [as

& —— <%
§’§§ gtz f—g 3;3.‘%'
gFe PRY - e S 53
Q'g: 3 jné

1: —— ‘:

Atherosclerasis

in the Canadian Coronary Atherosclerosis Intervention Trial (CCAIT), the effect of
therapy wlm fovastatin on coronary atherosclerosis was assessed by coronary

in idemic patients. In the r:ndomlzed double-blmd
controfled clinical trlal paﬂents were treated with

The National Chotesterol Education Program (NCEP) Treatment Guideines are
summarized below:

(usual
diet and 325 modasplﬁnmwoﬂmday)andmmvashﬂn 20-60mgﬂal6yor
placebo. Angiograms were evaluated at baseline and at 'wo years by computerized
quantitative coronary angiography (QCA) Lovastatin significantly siowed the
progression of lesions as measured by the meanchmwper-paﬂemmmimmum
lumen diameter (the wirr;ry ) and percent and

using a
high performance liquid chromatography]. In a second study, 15 subncts
consumed one 8 oz glass of single-strength grapefrult juice (one can of frozen
concentrate diluted with 3 cans of water) with breakfast for 3 consecutive days and
a single dose of 40 mg lovastatin in the evening of the third day. This regimen of
grapefruit juice resulted in a mean increase in the concentration (as

measured by the area under the concentration-time curve) of active and total HMG-
CoA reductase inhibitory activity [using an enzyme inhibition assay both before
(formiw inhibitors) and after (1ov total MMOrs)basehydmlysis]ol 1.34-fold
1.36-fold, d metaboiite

[measumd using a chemlcal assay llquld ehmmtooraohylhndem mass

spectrometry - different from that used in the first** study] of 1.94-fold and 1.57-

fold, respectively. The effect of amounts of grapefruit juice between those used in
lovastatin pharmacokinetics

mmmm has not been studied.

“*Kantola, T. et ., Clin Pharmacol Ther 1998; 63(4):397-402
Clinical Studies
Lovastatin has been shown to be highly effective in reducing total-C and LDL-C in
heterozygous familiaf and non-familial forms of primary hypercholésterolemia and
in mixed hyperfipidemia. A marked response was seen within_2 weeks, and the
maximum therapeutic response occurred within 4-6 Weeks. The response was
maintained during continuation of therapy. Single daily doses given in the evening
wers more effective than the same dose given in. the moming, perhaps because
cholesterol is synthesized mainly at night.
In mutticenter, double-blind studies in patients®with familial or non-famitial
rolemla, lovastatin, administered in doses ranging from 10 mg
q.p.m. to 40 mg b.id., was compared to placebo. Lovastatin consistently and

significantly decreased plasma total-C, LOLC, total-C/HOL-C ratio and LDL-
C/HOL-C ratio. In addition, fovastatin produced increases of variable magnitude in
HDL-C, and modestly decreased VLDL-C and plasma TG (see Tables | through il
for dose response results).
The resuts of a study in patients with primary hypercholesterolemia are presented
in Table 1.

TABLE

Lovastatin vs. Piacebn
(Mean Percent Change from Baseling After 6 Weeks)

DOSAGE N TOTALC LOLC HDLC LOL-/ TOTAL-C/ TG.
HOL-C  HOL-C

Placebo 33 -2 -1 -1 0 + +9
Lovastatin 3

10mggpm. 33 -16 -21 +5 24 -19 -10
20mggpm. 33 -19 27 +6 30 2 +9
10mg b.id. 32 -19 -28 +8 -33 -25 -7

40 mg q.p.m. 3 -22 -3 +5 -33 -25 -8

20 mg bid. 36 -2‘ -32 92 -32 -4 -6

L in was d open parallel study.
The mspeﬁomwvﬁmmmmmmcholesb ia who were at

study
high risk of myocardial infarction. Summary results are presented in Tabie 1.
TABLE Il

Iroxyacid _Lovastatin v, Cholestyramine
us latent (Percent Change from Baseline After 12 Weeks)
o TREATMENT N TOTALC LDLC HOL-C LDLC/ TOTALL/ VIOLC TG
lose was (mean) (mean) (mean) HDL-C HOLC (median) (mean)
ed dug . (mean)  (mean)
Plasma | quasTaTiN
sed 2 pgmobig 85 7 32« 36 3 EYR
gsoplon  smbid 8 M 2 4 4 W H &A
Cholestyramine
les, after
? 12gbid 88 17 2B & 7 & 2
wastatin  Lovastatin was studied in fled trials in hyp: lemic patients with
fon, well-controlied non-insulin dependent diabetes mellitus with normal renal
wence of function. The effect of lovastatin on lipids and Eipoproteins and the safety profile of
: general mmuﬂmmmmmwlnmhmmmmwmw
Nemi had no clinicalty imp effect on glycemic control or on the dose requirement
reaches  of oral lvyvoolycemlc agents.
astatin Expanded Clinical Evaluation of Lovastatin (EXCEL) Study
My, Was | ouactatin was compared to placebo in 8,245 patients with hypercholesterolemia
ctivtyin (10031 C 240-300 mg/dL (6.2mmolL - 7.6 mmoliL], LDL-C >160 mg/dL [4.1
mmoVL] in the randomized, double-blind, paraliel, 48-week EXCEL study. Al
%) 10 changes & e lAd measurerments (Tatne 1) in lovastatin treaieq patients were
ssesthe  dosa-related and significantly different from piacebo (p<0.001). These results were
sustained throughout the A
yacd of TABLE I1f
H ma
hours Lovastatin vs. Placeho
10to 80 (Percent Change from Basefine-
Nm‘% . Average Values Between Weeks 12 and 48)
,‘,:mm DOSAGE  N** TOTALC LDL-C HDL-C LDL-C/ TOTALC/ TG
ird days (mean) (mean) (mean) HOL-C HDL-C (median)
wastatin (mean)  (mean)
wswere  Placebo 1663 407 404 420 402 +0.6
nistered  LOVASTATIN
20mgqp.m. 1642  -17 24 46 27 21 -10
¢10-30 40 mgqgp.m. 1645 -22 -30 +7.2 -4 -26 -14
dose of 20mgbid. 1646  -24 34 86 38 29 -16
teers. 40mgbid 1649  -29 4 95 w4 -34 19
received **Patients enrolled
thibitory
reen 18-

the prop patients with disease progression (33%

vs. 50%) and with new lesions (16% vs. 32%).
In a similarly designed trial, the Monitored Atherosclerosis Regression Study
(MARS), panemsmmdwmmtmdamnwastaﬁnwquﬂyor

mmﬂmwﬁmmmmmuﬁnmdm
seenfot primary endpoint (mean change per patient in percent diameter
stenosis of afl lesions), or for most y QCA Visual
byanglogmphersvmoiomedaoonsu\susoplnlmolmmnangmnphk change
(Giobal Change Score) was also a secondary endpoint. By this endpoint, significant
slowing of disease was seen, with regression in 23% of patients treated with
lovastatin compared to 11% of placebo patients.
In the Familial Atherosclerosis Treatment Study (FATS), either lovastatin or niacin
hmﬁmﬂoﬂuﬂﬂ\aﬂbmhsummlmuymmwmt‘CwM
significantly reduced the freq and i

ion of coronary feroti lestonsbyOCAcomparedtodmmdm
some cases, low-dose resin. N
The effect of tovastatin on the progression of atherosclerosis in the coronary
arteries has been corroborated by sinilar findings in another vasculature, In the
Asymptomatic Carotid Artery Pmomsslon Study (M:N'S) the effect of therapy
with lovastatin on carotid by B-mode
mmmmmnmmmmmmumwmm
fmown coronary heart disease at basefine. In this double-bligd, controfied riinical
trial, 919 patients were randomized in a 2 x 2 factorial design to placebo, lovastatin
IMmdallyandlormrfadn Ultrisonograms of the carotid walls were uUSed to
determine the patient from basefine to three years in mean maximum
intimal-medial thickness (IMT) of 12 measured segments. There was a smmfu:am
regression of carotid lesions in patients alone
those receiving placebo alone (p=0.001). mpredicuwvalueofd\anoeshlm
for stroke has not yet been established. In the lovastatin group there was_a
significant reduction in the number of patients with major cardiovascular events
relative to the placebo group (5 vs. 14) and a significant reduction in all-cause
mortality (1 vs. 8).
Eye
There was a high prevalence of baseline lenticular opacities in the.patient
popuiation included in the early clinical trials with lovastatin. During these trials the
appearance of new opacities was noted in both the lovastatin and placebo groups.
There was no clinically significant change in visual acuity in the patients who had
new opacities reported nor was any patient, including these with opacities noted at
baseline, discontinued from therapy because of a decrease in visual acuity.
A three-year, doubie-blind, placebo-controlled study in hypercholesterolemic
wmmmmmmmuﬁnmmm«mm&mm&dm

NCEP Treatment Guidelines:
LDL-C Goals and Cupmntshrﬂwapumuw Changes
and in Different Risk
LDL Leve! at Which to
Initiate Therapeutic  LDL Level at Which to
- Risk Category LDL Goal erastylom;m Consider Drug Therapy
) (mg/dt
CHO' or CHD risk equivalents <100 2100 >130
(10-year risk >20%) (100-129: drug optional)tt
2+ Risk Factors A% 2130 10-year risk 10-20%: 2130
(10-year risk <20%) 10-year risk <10%: 2160
0-1 Risk factorttt <160 2160 ) 2190
. (160-139: LDL-owering drug
optional)

t  CHOD, coronary heart disease

1t Some authorities recommend use of LDL-lowering drugs in this category if an
LDL-C level of <100 mg/dL. cannot be achieved by therapeutic ifestyle
Omersp%useﬁhdmgshlpmwiymod;go IyoorldssdeDL-ch,

therapy: in:this "

1t Almost al people with 0-1 risk factor have a 10-year risk <10%; thus, 10-year
risk assessment in people with 0-1 risk factor is not neccessary.

mrmeLDL-Cgodhasbmadw.anGhsﬁI&m nonHDL-c

(tota-C minus -C)booums a secondary

mwmmymm LDL-Cgoals!ouaeMlskabm

At the time of hospitalization for an event, consideration can be

giventolmﬁaﬂng)dmg mnpya(dismarge Mn LDL-CIszﬂ) mg/di. (see NCEP

-Since the goal of treatment is to lower LDL-C, the NCEP recommends that LOL-C

levels be used to initiate and assess treatment response. Only if LOL-C levels are
not avallable, should the total-C be used to monitor therapy.
Ithough lovastatin may be useful to reduce elevated LDL-C leveis in patients
m combined hhyge;&hole;t'emlemla an(d‘ hy'permcerwemu where
rcholesterolem! ma ype Hi rfipoproteinemia), it
has not been studied in conditions where the major abnormality is efevation of
icrons, VLDL or 10L (i.e., hyperfipoproteinemia types |, lil, IV, or V).***
CONJRAINDICATIONS
yp itivity to any of this medication.
Active liver disease or unexplained persistent elevations of serum transaminases
(see WAmIINBS)

is a chronic process and the
dtsconnnuanondhpld-bwevingdmsduﬂng pregnancy should have little impact
on the outcome oﬂmo-unnma hypordmlostomnﬁa Moreover,

| and other thesis pathway are
essennalcmpmwntsMMalduvdommLhdudmgsynﬂ\eﬁsofmnsmd
cell membranes. Because of the ItyofmwmsotHMG-CMMumum
aslovastzﬁntodecreasoﬂnsynﬂnslsotcholmrdandpos other products
of the cholesterol pathway, during
mothers. Wlﬂoﬂlhdmlﬂsﬁn‘hm-

there were no clinically or statistically sigluﬂcant differences b the y and in nursing

and placebo groups in the incidence, type of pmgmsim lenticular opacities. ﬁ'""‘“‘““'ﬂmmlﬂﬂW‘mmmlﬂ‘hhhmh it

There are no controlled clinical data ble for the patient becomes pregnant while hﬁms drug, lovastatin should be

beyond three years. discontinued immediately and the patient id be apprised of the potential
hazard to the fetus (See PRECAUTIONS, Pregnancy).

INI)K:ATIQIIS AND U§AGE WARNINGS

Therapy with should be a of mutigle risk factor intervention Skeletal Musci

in those individuals with dystipidemia at risk for atherosclerotic vascular disease.

Lovastatin should be used in addition to a diet restricted In saturated fat and
| as part of a strategy to lower tot4-C and LDL-C to target

levels when the response to diet and other nonpharmacological measures alone

has been inadequate to reduce risk.

Coronary Heart Disease

Lmastatinlslndlcatedtoslowmepfoqmsdonofcmry is in

Lovastatin and other inhibitors of HMG-CoA reductase occasionally cause
myopathy, which is manifested as muscle pain or weakness associated with
gossly elevated creatine kinase (>10X the upper limit of normal [ULN]).
kabdomyolysis, with or withost acule reaal failure secoadary lo
myoglobinuria, has been reported rarely and can occur at any time. In the
ExcELstudy there was one case of myopathy among 4933 patients randomized
to mg daily for 43 weeks, mdhnmoiﬂ!)paﬁemsnndomiud

patients with coronary heart disease as part of a treatment strategy to lower total-
C and LDL-C to target levels.

Hypercholesterolemia
Mwm%mﬂmmﬂmﬂhamﬁo{mr&kMr
intervention in those individuals at significantly artherosclerotic

increased risk for
vascular disease due to la. Lovastatin is Indicated as an

adjunct
to diet for the reduction of elevated total-C and LDL-C levels in patients with

rolemia (Types Ha and iib***), when the responsa to diet—

primary hypercholeste
restricted in saturated fat and cholesterol and
measures alone has been inadequate.

“xe

to otner nonpharmacological

Lipid -

Lipoproteins Elevations
Type elevated major minor
| . - chylomicrons K T-1C
fa LoL c -
b LDL, VLDL C 16
11§ (rare) oL oG - ..
v VLDL 16 T-¢C
V (rare) chylomicrons, VLOL 6 T-C
1DL = intermediate-density lipoprotein
General Recommendations
Prior fto Iinitiating therapy with lovastatin, sicondary causes for
hyperch (e.g., poorty diabetes nellitus, hypothyroidism,

obstructive liver disease, other drug
therapy, alcoholism) should be excluded, and a lipid profie performed to measure
total-C, HOL-C, and TG. For patients with TG less than 400 mg/dL (<4.5 mmollL),
LDL-C can be estimated using the following equation:

LDL-C = total-C - [0.2 x (TG) + HOL-C]
For TG levels >400 mg/dL (>4.5 mmolL), this equation | is fess accurate ar:d

ma()mgdamvwmd treatment was intervuj ordbcomnmdhmesc
ﬁng(musdeswnpmmsandcruﬁnl&use Cl

lry
The incidence and severity of y are by
administration of HMG-CoA reductase " inhibitors with drugs that can cause
myopathy when given alone, such and other fibrates, and Kpid-
lowering doses (>1g/day) of niacin (nicotm: acid).

In addition, menskofmyopamymzybemcnasedbyhnghlmlsufHMGCoA
reductase inhibitory activity in plasma. Lovastatin is metabolized by the
cytochrome P450 isoform 3A4 (CYPSMQ Potent inhibitors of this metabolic

thway can raise the reductase hhibﬁmy acﬂvity and
fnaay ::a?:se the n myowhy Tl\ese h\cluda cyclosparine; the azole
and clarithromycin; Hlv pmteaso lnmb:tors the anMepfessam nd;zodomand
large quantities -of juice l> 1 quan &ug) befow; CLINICAL =
PHARMACOULOGY, Pharmacokintics, PRECAUTIONS,” Drug Intcracﬂons w

DOSAGE AND ADMINISTRATION). ot o

Alough e dataar inuficentor knastatn, the ek oﬁzyopmappwsmm
increased when verapamil is used concomitantly with a closely related HMG-CoA

reductase inhibitor (see PRECAUTIONS, Drug Interactions).

Reducing the risk of myopathy.

1. General measures. Patients starting Mﬂ”'ﬂi lovasiatin should be advised

of the risk of myopathy, and told to report unexplained muscle pain,

lendemess ormmus A creatine kinase &K) level above 10X ULN in a patient

with Lovastatin therapy

musc

should be discontinued II pathy is diagnosed or mulu In most cases,
when patients ®ere pranpﬂ%nnsmnﬁnuod from treatment, muscle symptoms and
CK increase resolved..

0Of the patieits with rhabdomyolysis, many had complicated medical Tistories.
Some had preexisting renal insufficiency, usually as a consequence of long-
standing diabetes. In such patients, dose escalation requires caution. Also, as there
are known adverse of brief i of therapy, with
in should besioppedalewdaysbefomolocﬁvemaiofsumatyand when

LDL-C concentrations shoutd be determined by
hypertriglyceridemic pauents LDL-C may be low or normial despite elevated total-
C. In such cases, lovastatin is not indicated.

any major acute medical or surgical condition supervenes.

N ]




APPROVED -

2. Measures fo reduce the risk of myopathy caused by drug interactions (see

above and PRECAUTIONS, Drwg Intsractions). Physicians contemplating

combined therapy with lovastatin and any of the interacting drugs should weigh -

the potential benefits nlﬂ:h nlmullnnm monitor patients for any
or weakness,

signs and symploms particularly
during the lulﬂnl muns M Ibl gy lll nﬂu lll pemm of nmnll dosage
titralion of either drug. Periodic CK determinations may be in such
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situations, but there is no assurance that such monitoring will prevent myopathy.
The combined use of lovastatin with fibrates of niacin should be avoided unless the
benefit of further alteration in lipid levels is likely to d risk of

this drug combination. Combinations of fibrates or niacin with low doses of
lovastatin have been used without myopathy in small, short-term clinical trials with
careful monitoring. Addition of these drugs to lovastatin typically provides little
additional reduction in LDL cholesterol, but further reductions of triglycerides and
further increases in HDL cholesterol may be obtained. If one of these drugs must
be used with lovastatin, clinical
less with niacin with the fibrates.
In patienis taking concomilant cyciosporine, fidrales or miacin, the dose of
lovastaiin shosld nuully nol excesd 28 mg/day (see DOSAGE AND
ADMINISTRATION and DOSAGE AND ADMINISTRATION, itant
Lowmngmrapy) asthelisko'myopamymcmssswbshnﬁaluathioher
doses C le, ketoconazole,
i mhlbltovs nefazodone, or la
quanxiﬁes o'qupafmlt juice (>1 quarl t dally) is not recommendod :§ noannmaﬂve
to a short course of
clarith is available, a bncf P of i mefapy dunng such
treatment can be considered as there are no known adverse consequences to brief
interruptions of long-term cholesterol-lowering therapy.
Liver Dysfunction
Persistent increases (to more than 3 times the upper limit of normal) in serwm
transaminases occurred in 1.9% of adult patients who received lovasiatin for at
least one year in early clinical triais (see ADVERSE REACTIONS). When the drug
was interrupted or discontinued in these patients, the transaminase levels usually
fell slowly 1o p levels. The i usually appeared 3 to 12 months
atter the start of therapy with lovastatin, and were not associated with jaundice or
other clinical signs or symptoms. There was no evidence of hypersensitivity. In the
EXCEL study (see CLINICAL PHARMACOLOGY, Clinical Studies), the incidence of

clinical experience suggests that the risk of myopathy ts —Endocrine Function

persistent increases in serum transaminases over 48 weeks was 0.1% fgmbo

01%;(20mg/day,09%at40mglday and 1.5% at 80 my/day in on
lovastatin. However, in post-mal rience with lovastatin, symptomatic
liver disease has been reported rarery at all dosagu (see ADVERSE REACTIONS).

It is recommended that liver function tests be performed befors ihe initiation of
treatment, al 6 mumbmrmﬂmudemMu indoss, and
periodically thereafier {e.g., semiannually). Patients who develop increased
transaminase levels should be monitored with a second liver function evaluation to
confirm the finding and be followed thereafter with frequent liver function tests
until the abnormality(ies) returns to normal. Should an increase in AST or ALT of
lhreedmesmeuppunmﬁofmnndormrpersastwmdmwalofmmpywm
lovastatin is recommended.

The drug should be used with caution in patients who consume subm‘.sumlar optic nerve and GNS vascular lesions have been observed with other drugs
quantities of alcohol and/or have a past history of liver diseass. Active liver disease  of this

frunexpuned transaminase elevations are -contraindications to the use of
ovastatin.

As with other lipid-lowering agents, moderate (less than three times the uppev limit
of elevations of serwn transaminases have been reported folmvha
therapy lovastatin (see ADVE!ISE REACTIONS). These changes appeared
soon after initiation of therapy with lovastatin, were often transient, were not
accompanied by any symptoms and lmerrupﬂon of was not

PRECAUTIONS
General

Lovastatin may elevate creatine
VIMIIIDIGS and ADVERSE R
ifferential diagnasis of chest pain in a
{fomomml‘mm[m ith the homozygous familial
ovastatin is less effec! n ts wil lm
becauss thess patients zmmd

receptors. Lovastatin
ADVERSE REACTIONS) in these homozygous patients.
Information for Patients
Patients should be advised to report promptly unexplained muscie pain,
tendemess or weakness (see WARNINGS, Skeletal Muscie).
Dmglmemwm fibrates, lipid-lowering doses (2 1 g/day) of niacin (nicotinic
r
Iat:ld) %mmmmmm%wﬁ m)commu{m

moidmsoandtrmnkBulmis(
ONS). This should be considered in the
on therapy with lovastatin.

Musclc) Thmlsmevldmlosmm agents
L‘YPWIntmcﬂom Luvasmlnthmt;YPaM mhubltoryamvuymrdm.nis

mbemomimyton!sesemmmmsos(su Thenwas;nlr;msou:iwﬂuudpapﬁmummwmmmdm
- - m

because can when alone (see Mlnmasodh:idem:f roid Inrats fs to be a that
they can produce myopathy nMn ( thy movhsms appea response

not expected to affect the plasma concentrations of other drugs
gYPaM However, m%w&awhgmmwm4 Poteminlibh;v:':
YP3A4 may increase myopathy mcveaslng phsma concentra

of HMG-CoA reductase inhibitory activity during lovastatin therapy. These -
inhibitors include cyclosporine, itraconazole mncnnazole ervmmmyr-n

m':g it K] icm( 1 quart . daily) - ( CLINICAL nﬂnmoﬁsv
raj vice ~ (>1 q see -

g’hamm WARRINGS, Skeletal Muscle).

Grapefruit juice connms one or more compormis that inhibit CYP3A4 and can
increase the plasma concentrations of drugs metabolized by CYP3A4. Large
quantities of julce 1 quart dany) significantly increase mo scmm
concentrations of lovastatin and its B-hydroxyacid metabolite during

therapy and should be avoided (see CLINICAL Pmmomev
Pharmacokinetics and WARNINGS, Skeletal Muscle).

Although the data are insufficient for lovastatin, the risk of myopathy appears to be
increased when verapamil Is usodeoncomhanWmﬁuclosdy related HMG-CoA

Coumarin Anticoagulants: In a small clmlcal trial in which lovastatin was
administered to warfarin treated patients, no effect on prothrombin time was
detected. However, another HMG-CoA reductase inhibitor has been found to
produce a less than two-second i mfase n pmhromb\n time in healmyvolumsm

time

9 low doses of
m been repone\‘i in 'sa few paﬂens conmann antleoa

& — %
?%g g% 7 — e g?g’
$¥E (R 2 esmam 3 s3
<ge 3 3a&
s _— ==
. h
occu;: Om;ammm'%-mn;om?nﬁmmlmm‘ d, prothrombin times  Pragnancy Catop mouth, *
can be monitored at the intervals usi recommended for patients on coumarin Pregnancy ory X Systenv
Tepete. Lovistiin thrapy b ot Beon esoceed wit o ,;mm oot P
ov; *rapy or
Changes in prothrombin fime i sstients ne taking saticoaguans, Safety in pregnant women has not been established. mfz
Lovastatin has been shown to produce skeietal malformations at levels 40
Pmpranolol ln norml volunteers, there was no cllnlcally significant  yio0c the human exposure (for mouse fetus) and 80 times the exposure experienc
o Sins dos o 01 prarmacody mo'roalcﬂonwlmemommmadmlmstraﬂon (for ratfems)baseuonmglmz surface area (doses were 800 mg/kg/day). No drg-  'eied ©
6 doses prop! indu oedmangeswereseenlndm“spmesatmunlplesotanmes(ranoﬂﬁmes Concoms
Digoxin: In patients wih hypercholesterolemia, concomitant administration of  (mouse) based on surface area: No evidence of malformations was noted in rabbits i contrc
and digoxin resulted in no effect on digxin plasma concentrations. at exposures up to 3 times the human exposure (dose of 15 mg/kg/day, highest  with chol
hy’;: :r:ﬁes': .k: A’:ht‘: "ln ph ki studies of | in in d dose). were obs
el terolemic nu-insulin dependent diabetic patients, there was no drug  Rare reports of congenital anomalies have been received following previoust
interaction with gliyizide or with chlorpropamide (see CLINICAL estu,}:o o msm reductase hhibllors In a reviewt &d Wmlge?' administ
PHARMACOLOGY, Cliinic-al Studies). prospectively followed pregnancies in women exposad to lovastatin or anothe P reiming
structurally related HMG-CoA raductase inhibitor, the incidences of congenital 'S 1Ot ass
HMG—CMMS&N#MON"“ with chol th andassucn anom:g:s Malm tillbirths did not exceed what  2lone. In
might theoretically biur: adrenal and/or gonadal steroid pmducllon would be expected in the general number of cases is adequate
mmmdwhmmmmmmmmmdm to exclude a 3 to 4-fold increase mmloswuﬂnhdvn::z m
effects on basal and res:rve steroid levels. However, clinical studies have shown  incidence. In 89% of the ly followed es, drug treatment was  The folios
that lovastatin does no: reduce basal plasma cortisol concentration or impair initiated prior to pregnancy and was discontinued at some point in the first  listed bek
adrenal reserve, and do2s not reduce basal plasma testosterone concentration.  trimester when pregnancy was identified. As safety in pregnant women has not  Skeletal:
Another HMG-CoA reductase inhibitor has been shown to reduce the plasma  been established and there is no apparent benefit 1o therapy with lovastatin during
testosterone response tc HCG. In the same study, the mean P pregnancy (ses CONTRAINDICATIONS), treatment should be immediately impairme
to HCG was slightly but not significantly reduced after with k 40 i as soon as pregnancy is recognized. Lovastatin should be  memory |
mg daily for 16 weeks in 21 men. The effects of HMG-CoA reductase inhibitors on  administered to women of child-bearing potential only when such patients are  gisturhan
male fertility have not been studied in adequate numbers of male patients. highly unlikely to conceive and have been informed of the potential hazards. Hypersen
The effects, if any, -on tae pituitary-gonadal axis in pre-menopausal women are Manson, JM., F i C. M.B., Steph W.P., P rketi reported
unkniown. Surveillance of L and Simvastatin ' " anaphyln
Patiefits treated with lovastatin who develop clinical of -endocri P During P Toxicology, 10(6) 439-446, 1996. rheumatic
dysfunction should be evaluated appropriately. Caution should also be exercised if | g i o) hemolytic
an HMG-CoA reductase inhibitor or other agent used to lower cholesterol levels is  Aursing Mothers ) urticarta, ;
administered to patients also receiving other drugs (e.g., ketoconazole, It is not known whether lovastatin is excreted in human milk. Because a small  epigerma
) that may the levels or activity of endogenous  amount of another drug in this class is excreted in human breast milk and because Gastroi
stereid hommones. X of the potential for serious adverse reactions in nursing infants, women taking G4 "
ONS Toxicity 2 lovastatin should not nurse their infants (ses CONTRAINDICATIONS). by
L d cptic nerve d ion (Wallerian d ion of  Pediatric Use : ) Skin: alop
mmmgemuﬁuﬁbm)mcumwty normal dogs in a dose-dependent fashion  Safety and effectiveness in pediatric patients have not been established. Because dryness o
starting at 60 mg/kg/day, a dose that produced mean plasma drug levels about 30  Pediatric patients are not likely to benefit from cholesterol lowering for at least a
times higher than the mcan drug level in humans taking the highest recommended  decade and because experience with this drug is limited (n0 Studies in subjects  Aoproduc.
dose (as measured by total enzyme inhibitory activity). Vestibulocochlear below the age of 20 years), treatment of pediatric patients with lovastatin is not  Eye: progs
Wallenan—like and retinal cell 4 is were also seen  fecommended at this time. Laborator
in dogs treated for 14 w2eks at 180 mg/kg/day, a dose which resulted in a mean  Geriatric Use
plasma drug level (C,,,., similar to that seen with the 60 mg/kg/day dose. Aph kinetic study with k tin showed the mean plasma level of HMG-  pYERDOS
CNS vascular lesions, dﬂrac!evizedbypeﬂvmulalhmom:aoowwem CoA reductase Inhibitory activity to be approximately 45% higher in elderly  After oral
mononuclear cell infiltration of perh spaces, p patients between 70-78 years of age comparedwnmpaﬁemsbomn 18-30years  was > 15
aMnmosusotsmaumds,wensemmdoosmmdwnhbvashﬁnaudosc of age; however, clinical study experience in the elderly indicates that Five heaith
of 180 mg/kg/day, a Gcz¢ which produced plasma drug levels (Crnz,) Which were adlusmmbaodmws age-related pharmacokinetic difference is not needed. In .0 e,
about 30 times higher th:an the mean values in humans taking 80 mg/day. clinical studies conducted with lovastatin, 21% of patients were >65 years of age. overdasag
Lipid-lowering efficacy with lovastatin was at least as great in elderly patients patients re
compared with younger patients, and there were no overall differences in safety Until furth
Cahractswmseenhcoosmted!orﬂmd28woelvsat180mwmyand1 over the 20 1o 80 mg/day dosage range (sés CLINICAL PHARMACOL 0GY). ‘
year at 60 mg/kg/day, ADVERSE REACTIONS
€ . " iy L in is Iy wel tolerated; adverse usually have besn mildand  The dialyz:
Carcin , Mutagenesis, Impamnemoffemmy transient. . DOSAGE A
In a 21-month carcinogenic study in mice, thers was a statistically significant . . - The patier
e ot ke f D ononas o o Q.""”m””’ﬁ'.’"é"«fu"é‘fﬁ cinical studies imvolving 613 patients treated with 1%
mal emales at£00 dose produced a total plasma )
u‘ﬁm,s.m'ﬂé’mwmm%mmﬁm lovastain, the avrse experence profile was simlar to that shown below or the  vastan
in (drug exp as total HMG-CoA reductase inhibitory ~ 8,245-patient EXCEL st\ldy (see Expanded Clinical Evaluation of Lovastatin
awvuymmmmm) Tumor increases were not seen at 20 and 100  [EXCEL] Study). "m'.'ﬁ:'
mg/kg/day, doses pwduooddmnmuusofnmzmﬂmdhmls Persistent increases of serum transaminases have noted (see WARNINGS, the
atmewmaldaydosc.Ashusﬂulyslgniﬁcan in pulmonary Dysmnwm)mn%otmmmsacxmuaw doses;
was seen in female mice at approximately 4 ﬁmmhummdmg fwice the normal value on one or more occasions. The corresponding values for 6
(Although mice were given 300 times the human dose [HD] onamolkobody the control agent cholestyramine was 9 percent. This was attributable to ‘the DLC of ;
weight basis, plasmale\dsoflonlinhlbnuyacnvnywm 4 times higherin  noncardiac fraction of CK. Large increases in CK have sometimes been reported be
mice than in humans given 80 mg of lovastatin.) (see WARNINGS, Skeleta/ Musche). Comsidered
ded Clinical Evaluation of L Iintervais
at of 10 2 times that of humans. The  Lovastatin was com mdmphcwo!naﬂs anyperchdestemhmh 'at y
glandular mucosa was ot affected. The human stomach contains only glandular  (totalC 240-300 m&dl. [6.2-7.8 mmolﬂ.l) o the randomized, double- m
mucosa. paraliel, 48-week EXCEL study. Clinical adverse experiences as possibly, 0320
In a 24-month carcinogenicity study in rats, there was a positive dose response pmbaw or definitely drug-related in >1% in any treatment group are shown in the ‘
relationship for hepatoceHular carcinogenicity in males at drug exposures between  table below. For no event was the incidence on drug and placebo statisticatly ~ Cholesterol
27ﬂmnsﬂutolhunazwosmat&)mdnhy(dosaslnnsm5.soam1so different. m:.’:
mg/kg/ Tovastatin | Lovasat | Tovastatin
Placebo | 20mggp.m. | 40mgq.pm. | 20mgbid. | 40mgbid tin
has been seen with other H (1663 | (kibi) | (le) | (eioie) | gilee) | LOMSERD
msmuurwmmsdassmsmmm«edmmmmnma * * * * % "
25 moanuoomm, which resulted in mean serum drug levels | Body As 2 Whole o
3, 15, aid 33 times higher than the mean human serum drug Asthenia 14 17 14 15 12 Muscie and
concentration (as totz infubhory actMty) after a 40 mg oral dose. Liver § Gastromtestinal n
carcinomas were ed In high dose females and mid- and high  [~apgoriey 1 75 Dossge in
dose males, vﬂﬂumv‘mumhcldonosopremmlnmales The incidence of ———@c o oy - : n patients
adenomas of the livey va< sinificantly mcmmd in mid- and hiok dose females, | -O0SUpalon | 7 =N . 35 ) Gosageinc
Drug treatment also of hang adénomas Inmig- ~ | _Diarhea X 2 1 3 28 TWARING:
and high dose males an females. mmsmmmmmnmm(am«m | Dyspepsia 1 E 0 1.
eye of rodents) were significantly higher in high dose mice than in controls. Flatulence 1 ; 4 X 2 HOW SUPP
No evidence of mutagenicity was observed in a microbial mutagen test using Nausea 2! 9 2. 2.4 2. mew“"‘““.
mutant stralns of Salironella typhimurium with or without rat or mouse liver | My m.
metaboic activation. In addition, no evidence of damage to genetic material was Muscle cramps 05 06 08 11 10 il
noted in an in vitro alkziine elution assay using rat or mouse hepatocytes, a V-79 i 17 26 18 22 30
nnmmahancelfomammmaﬁonsmw an in vitro chromosome aberration study VoS - = - Thoyaruv
in CHO ces, or an in vito chromosomal aberration assay in mouse bone marrow. Systen Storage
Drug-related testicutar’ atrophy, decreased spermatogenesis, spermatocytic  |-L7eatme - Store betwe
degeneration and glant tell formation were seen in dogs starting at 20 m/kg/day.  |.Dizziness o7 0. 12 05 85 and stored i
findings were sexn with another drug in this class. No drug-related effects 27 26 28 21 32
on fertility were found in studies with lovastatin in rats. However, in studies witha | Skin
similar drug in this class, there was decreased fertility in male rats treated for 34 Rash 0.7 0.3 10 1.2 13
quat 25' m?lhnsnb,g;uw:euhgm almougl“mrs efafﬂeﬂ msedn?t o&semd ina  [Special Senses
subsequent fertility this same was administered for 11 weeks (the o
entire tycie of spermatugenesis, i 5on). In rats reated Blurred vision 03 1.1 0.9 0.9 12 5%371&.?5\
with this same reduciase inhibitor at 180 mg/kg/day, seminiferous tubule  Other clinical adverse or definitely 057694
deouunﬁonm nd loss of spermatogenic lium) was observed. No qu-maedhostowpememo'panemsinanydm-mmmmlsw MG #16642
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In patients \aohng anticoagulants,
prothrombin time be determined bdon starting ly enougl
during early therapy to insure that no ssgnmcam ahemion of prothrombin time

clinical sconmcance of trese findings is unclear.

below. !naﬂﬂnseusesheimndummdmomﬂplacebomsnolshﬂsﬂaly
ditferent. Body as a Whole: chest pain:
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occurs. Once a stable prithrombin time has been documented, prothrombin times
can be monitored at the intervals usually recommended for patients on coumarin
If the dose of in is changed, the same p should be
repeated. Lovastatin therapy has not been associated with bleeding or with
changes in prothrombin fime in patients not taking anticoagulants.
Prop lol: tn nomal vol there was no clinically significant
p inetic or phar dynamic i ion with itant administration
of single doses of lovastatin and propranolol.
Digoxin: In patients wih hypercholesterolemia, concomitant administration of
lovastatin and digaxin resulted in no etfect on digoxin plasma concentrations.
Oral Hypoglycemic Asents: In pharmacokinetic studies of lovastatin in
hypercholesterolemic nu-t-insulin dependent diabetic patients, there was no drug
interaction with gliyizide or with chlorpropamide (see CLINICAL
PHARMACOLOGY, Ciinii.al Studies).

Endocrine Function

HMG-CoA reductase inl.ibitors interfere with cholesterol synthesis and as such
might theoretically blur: adrenal and/or gonadal sterold production. Resutts of
clinical trials with drugs in this class have been inconsistent with regard to drug
effects on basal and res.irve staroid levels. However, clinical studies have shown
that lovastatin does no' reduce basal plasma cortisol concentration or impair
adrenal reserve, and doss not reduce basal plasma testosterone concentration.
Another HMG-CoA reductase inhibitor has been shown to reduce the plasma
response tc HCG. In the same study, the mean testosterone response
10 HCG was shightly but not significantly reduced after treatment with lovastatin 40
mg daily for 16 weeks in 21 men. The effects of HMG-CoA reductase inhibitors on
n\alﬂerﬁntyhavenotbemsmdiedhadequnwnbersdmalepaﬂm.

The effects, if any, on te pituitary-gonadal axs in pre-menopausal women are

Patierils treated with lwvastatin who develop clinical @vidence of -endocrine
dystunction should be evaluated appropriately. Caution should aiso be exercised if
an HMG-CoA reductas inhibitor or other agent used to lower cholesterol levels is
administered to patients also receiving™dbther drugs (e.g.. ketoconazole,
il idire) that may dhe levels or activity of endogenous
stereid hormones. .
CNS To. e
Lovastatin produced cptic nerve degeneration (Wallerian degeneration of
retinogeniculate fibers) i clinically normal dogs in a dose-de; fashion

Watmmykd@y.adosenmvmdmdmmmamgbmsamw
gxsmmﬂmkmﬁaﬂdmmmmmmmﬂmtrmmm
e

(as measured bs total enzyme inhibitory activity). Vestibulocochiear
Wallerian-like deg :on and retinal ganglion cell 4ch were also seen
I dogs treated for 14 vaeks at 130 mg/kg/day, a dose which resulted in 2 mean
masmquM(cm=smnmmanmmeeomwmym.

CNS vascular lesions, by perivascuk rhage and edema,
mononuclear cell infiltration of p dar spaces, p lar fibrin deposits
and necrosis of small vessels, were seen in dogs treated with lovastatin at a dose
M180deay.adc:=whichpmdueedmasmdmmls(cm,)Mhm
about 30 times higher ti:an the mean values in humans taking 80 mg/day.

mrﬁmaMWSmmrmmmwmmmmm

Cataracts were seen in cogs treated for 11 and 28 weeks at 180 mg/kg/day and 1
year at 60 mg/kg/day.
C: genesis, Mu is, Impair of Fertility
In 2 21-month carcinogenic study in mice, there was a statisticalty significant
increase in the incid of hep Huk and adenomas in both
males and females at £00 mg/kg/day. This dose produced a total plasma drug
exposure:!m4timesthalofhumansqivenmemgh¢stmotnmendeddoseot
fovastatin (drug exp was d as total HMG-CoA reductase inhibitory
activity in extracted pi-sma). Tumor increases were not seen at 20 and 100
day,dosesmatp:odoceddmgexposuresofo.smwmesmatdhumns
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Pregnancy .
Pregnancy Category X
See CONTRAINDICATIONS.

Safety in pregnant women has not been established.

Lovastatin has been shown to produce skeletal mafformations at plasma levels 40
times the human exposure (for mouse fetus) and 80 times the human exposure
(for rat fetus) based on mg/m? surface area (doses were 800 mg/kg/day). No drug-
induced changes were seen in either species at muttiples of 8 times (rat) or 4 times
(mouse) based on surface area. No evidence of malformations was noted in rabbits
at exposures up to 3 times the human exposure (dose of 15 mg/kg/day, highest
tolerated dose).

mwm.mm;ymmmtwpdmsmldaruh.uﬁl ; Nervou:
System/ Psychiatric: insomnia, paresthesia; Skin: alopecia, pruritus; Specia
senses: eye irritation. -

In the EXCEL study (see CLINICAL PHARMACOLOGY, Clinkcal Studies), 4.6% of the
mmmwwmxmmxmmmmammm
mﬁermwtidtmmdbyﬂ\ehmﬂgmrasposbly,prubaw«m
related to therapy with lovastatin. The value for the placebo group was 2.5%.
Concomitant Therapy

In controlled clinical studies in which lovastatin was administered concomitantly
with yramine, no adverse ons peculiar to this concomitant treatment
were msfwwiog;meadv‘em reactions !ha‘toocumd were limited to those reported

Rare reports of congenital anomalies have been lowing i
msumwﬂm{mmmo“ms.lnamfdappmmy 100
mmwmmmhmmwmmmum
structuralty related HMG-CoA reductase inhibitor, the incidences of
mmmmmmm«mmwumsmmmm
mmmmﬁmuwmm'mmAmmrdmkmmm
to exdude'agg:;'-fzg increase in congenital anomalies 0\:’3( the background
incidencs. In prospectively followed nancies, drug treatment was
wthmdpﬂorlomwwu»dvasdmmampoimmmﬂm
trimester when pregnancy was identified. As safety in pregnant women has not
been established and there is no apparent benefit to therapy with lovastatin during
pregnancy (see CONTRAINDICATIONS), treatment should be immediately
discontin as soon as pregnancy ized. L in should
administered to women of child-bearing potential only when such patients are
highly unlikely to ive and have been d of the potential hazards.

p ly or cholesty Other lipid-lowering agents were not
administered concomitantly with lovastatin during controfied clinical studies.
Preliminary data suggests that the addftion of gemfibrozil to ther, with lovastatin
is not associated with greater reduction in LDL-C than that achiéved with lovastatin
m.mmmm,munmmw
myopathy were receiving concomitant therapy with cyclosporine, ot
niacin (nicotinic acid) (see WARNINGS, Skeletal Muscle).

The following effects have been reported with drugs in this class. Not all the effects
listed below have rily been iated with in therapy.

Skeletal: mygcle cramps, myalgla, myopathy, rhabdomyolysis, arthraigias.
Neurological: of certain cranial nerves (including aiteration of taste,
impairment of r movement, facial paresis), tremor, dizziness, m
rrgungry!oss.pavgyﬂnsla., ipheral neuropathy, perip! nerve palsy,

anxiety, D .
mmmmmwmmm‘mmmm

TManson, JM., Freyssinges, C. M.8., Stephienson, W.P., Postmarket
Surveillance of Lovastatin and Simvastatin

Exposure During Pregnancy, Reproductive Toxicology, 10(6) 439-446, 19%.
Nursing Mothers

ported rarely which has included one or more of Hié following features:
anaphylaxis, angioedema, lupus erythematous-like syndrome, polymyalgla
rheumatica, de , vasculitis, purpura, thrombocytopenia, leukopenia,
hemolytic anemia, positive ANA, ESR increase, eosinophilia, arthritis, arthralgia,

urticaria, asthenia, photosensitivity, fever, chills, flushing, malaise, dyspnea, toxic

It is not known whether lovastatin Is excreted in human mitk, B a small
amount of another drug in this class is excreted in humafi breast milk and because
of the potential for sefious adverse reactions in nursing infants, women taking
lovastatin should not nurse their infants (see CONTRAINDICATIONS).

Pediatric Use

Safety and effectiveness in pediatric patients have not been established. Because
pediatric patients are not fikely to benefit from cholesterol fowering for at least a
decade and because experience with this drug is limited (no studies in subj
beiow the age of 20 years), treatment of pediatric patients with lovastafint Is
recommended at this time.

Geriatric Use

Ap inetic study with showed the mean plasma level of HMG-
CoA reductase inhibitory activity to be approximately 45% higher in elderly
patients between 70-78 years of age compared vnﬂtpthms between 18-30 years
of age; , clinical study experience in the elderly indicates that dosage
adjustment based on this age-related pharmacokinetic difference is not needed. In
clinical studies conducted with lovastatin, 21% of patients were >65 years of age.
Lipid-iowering efficacy with lovastatin was at least as great in elderty patients
compared with younger patients, and there were no overall differences in safety
over the 20 to 80 mg/day dosage range (see CLINICAL PHARMACOLOGY).

AADVERSE REACTIONS
1 . »

is

transient.

Phase Ili Clinical Studies

In Phase Hli controfled clinical studies involving 613 patients treated with
lovastatin, the adverse experience profile was similar to that shown below for the

d; adverse

usually have been mild and

p ! necrolysis, ery multiforme, including Stevens-Johnson syndrome.

Gastrointestinal: pancreatitis, hepatitis, including chronic active hepatitis,

chdeshn;‘dm;dmmmnoe Ilvg:aﬂramly. cirthosis, fulminant hepatic
. v ng.

Skin: alopecia, pruritus. A variety of skin changes (e.g., nodules, discoloration,
dryness of skin/mucous mmgtgxles,dwmesmnarhuils)mmnpom
Reproductive: gynecomastia, loss of libido, erectite dysfunction. i

Eye: progression of cataracts (lens opacities), ophthalmoplegia.

1ab Ab, lities: el d transaminases, alkaline phosphatase,
y-glutamy] transpeptidase, and bilirubin; thyroid function abnormakties.
OVERDOSAGE

After oral administration of lovastatin to mice, the median lethal dose observed
was > 15 g/m?2.
FiveheanﬂyhumanvohmteerstuvumeivedupthOOmofbwshﬁnas:smk
dose without clinically significant adverse experiences. A few cases of accidental

overdosage have been reported; no patients had any specific symptoms, and all
patients d without 12e. The maxi dose taken was 5-6 9.

Untit further experience is d, no specific of with
lovastatin can be recommended.

The dialyzability of lovastatin and its metabolites in man Is not known at present.
DOSAGE AND ADMINISTRATION

ﬂrepatiemshouldbeplacedonaswxhrdcholesuml-bmrinodietbefom
receiving lovastatin and should continue on this diet during treatment with
lovastatin (see NCEP Treatment Guidelines for details on dietary therapy).
L tin should be given with meals.

8.245-patient EXCEL study (see Expanded Clinical £ of L
[EXCEL] Study).

Persistent increases of serum transaminases have been noted (see WARNINGS,
Liver Dy jon). About 11% of patients had elevations of CK levels of at least

at the 80 mg/day dose. A statistically significant increase in pulmonary

was seen in female mize at approximately 4 times the human drug exposure.

(Although mice were given 300 times the human dose [HD] on a mg/kg body

weight basis, plasma le-els of total inhibitory activity were only 4 times higher in

mice than in humans given 80 mg of lovastatin.)

There was an increase it incidence of papilloma in the nonglandular mucosa of the
h of mice beginning at exp of 1 to 2 times that of humans. The

glandular mucosa was ot affected. The human stomach contains

mucosa.

twice the normal value on one or more occasions. The corresponding values for
the control agent cholestyramine was 9 percent. This was attributable to the
noncardiac fraction of CK. Large increases in CK have sometimes been reported
(see WARNINGS, Skeletal Muscle).
xpanded Clinical jon of L in (EXCEL) Study
Lovastatin was compared to placebo in 8,245 patients with hypercholesterolemia
(total-C 240-300 m&dL {6.2-7.8 mmoL]) in the randomized, double-biind,
parallel, 48-week EXCEL study. Clinical adverse experi d ibly
biv or

In a 24-month carcinoganicity study in rats, there was a positive dose resp

relationship for hepatocellular carcinogenicity in males at drug exposures between
2-7 times that of human exposure at 80 mg/day (doses in rats were 5, 30 and 180

An d incid of thyroid J in rats appears to be a response that
has been seen with oth<r HMG-CoA reductase inhibitors.
A chemically similar dneg in this class was administered to mice for 72 weeks at
25, 100, and 400 mg/ky weight, which resulted in mean serum drug levels
approximately 3, 15, and 33 times higher than the mean human serum drug
concentration (as tot2: inhibitory activity) -after a 40 mg oral dose. Liver
carcinomas were significantly increased in hijh dosa females and mid- and high
dose males, with a ma~'mum incidence of 90 percent in males. The incidence of
adenomas ¢f the liver v-as significantly incrazsed in mid- and hiok dose femates.
D aiso sigi ly the of ling in mid-
%mmmmm.mmmmmm(agwmm
eye of rodents) were significantly higher in high dose mice than in controls.
No evidence of mutagenicity was observed in a microblal mutagen test using
mutant strains of Sali-onella typhimurium with or without rat or mouse fiver
metabolic activation. In addition, no evidence of damage to genetic material was
noted in an in vitro alkaiine elution assay using rat or mouse hepatocytes, a V-79
mammalian cell forward ion study, an in vitro ation study
in CHO cells, or an in vi 0 chromosomal abemation assay in mouse bone marrow.
Drug-related testicular atrophy, decreased spermatogenesis, spermatocytic
g ion and cell ion were seen in dogs starting at 20 mg/kg/day.
Simihrﬁnﬂlngsmmsemwﬂtlmﬂmdn&lﬂthbchs&"od effects
on fertility were found it, studies with lovastatin in rats. However, in studies with 2
similar drug in this class, there was decreased fertility in male rats treated for 34
weeks at 25 mg/kg boly weight, although this effect was not observed in a
subsequent fertility stud when this same dose was administered for 11 weeks (the
entire cycle of sp is, including epididymal t ;lnmsmmd
with this same reduc:asde gshit:;tm at 180 mg/kg/day, seminiferous tubule
b

sently enough

hrombin time.

g (t ic epithelium) was observed. No
microscopic changes ware observed in the testes from rats of either study. The
clinical significance of iese findings is unclear. :

ep asp
p ,dmg-rdatodlnzl%hwlmﬂnmtgmpmsfmninme
table below. For no event was the incidence on drug and placebo statistically

The usual mwnmemedmxﬁngdoseismmgonuamyqivmwimmmring
meal. The recommended dosing range is 10-80 mg/day in single or two divided
doses; the maximum frecommended dose is 80 mg/day. Doses should be
individualized according to the recommended goal of therapy (see NCEP
Guidelines and CLINICAL PHARMACOLOGY). Patients requiring tions in
LDL-C of 20% or more to achieve their goal (see INDICATIONS AND USAGE)
shouldbemmammmydaymmnﬂnﬁmrprpgdosemwmgmzym

considered for patients requiring smaller should be made
at intervals of 4 weeks or more.

In patients taking cyclosporine concomitantly with lovastatin (see WARNINGS,
Sl@lewzslw , therapy should begin with 10 mg of lovastatin and should not

deration should be

Cholesterof levels should be monitored periodically and
lovastatin ¥ cholesterol leveis fall significantly

Tovastatin Tovastati Ums_iﬂ Delow g T
(N=1663) 20(:36(1.&;1 “(,"3&%;" mm:?&'éf' “(":?&”;;1 Lovastatin is qﬂecﬁm or when used concomitantly with bile-acld
% % % % % sequestrants. Use of lovastatin with fibrates or niacin should generally be avoided.
tin is used in combination with fibrates and niacin, the dose of
Body As 1 Whole i, should generally not exceed 20 mo/day (see WARNINGS, Skeleta
Asthenia 14 17 14 15 12 Muscle and PRECAUTIONS, Drug Interactions).
Gastrointestinal Dosage in Patients with Renal Insufficiency
Abdominal pain 1 2! 2. 2 25 in patients with severe renal insufficiency (creatinine clearance <30 mi/min)
Constipation K 2. .2 3. .5 dosage increases above 20 mg/day should be carefully considered and, 1f deemed
Diarrhed [ 2 2 2. 2. B —ecessaiy, impianentey vauivusiy (see SUIRICAL THARMACULGGTY @i
e - WARNINGS, Skeletal Muscle). _
Flatule ¥ . . X HOW SUPPLIED
e : : > Lovastatin Tablets, USP are Suppfied as: )
Musculoskotetal - . = L in Tablets, USP 10 mg are peach, round, tablets imprinted £70
Wuscle crames 5 56 78 Kl 0 Lo Tablets,USPZOmgarelightblue.mund.tah?:lmpdmad .:.72
— - = Y - - - Lovastatin Tablets, USP 40 mg are green, round, tablets imprinted &£7:
[ Myaiga ___| 1.7 26 18 22 30§ They are avallable in botties of 60, 90, 500 and 1000.
Nervous System/ S
| Psychiatric Store between 5-30°C (41-86°F). Lovastatin Tablets must be protected from ligh
Dizziness 07 [X] 12 05 0.5 and stored in a well-closed, light-resistant container.
Headache 27 26 2.8 2.1 32 -
Skin - : Manutactured by —
Rash 07 08 10 12 13 Eon Labs Manufacturing, Inc.
ial Senses Lauretton, NY 11413
Blurred vision 08 1.1 09 0.9 12 Rev. 11/01
Other cinical adverse experiences reparted 25 possibly. probably or defintly ¢ T0ad" \ !
drug-related in 0.5 to 1.0 percent of patients in any drug-treated group are listed e 416642

befow. In all these cases the incidence on drug and placebo was not statistically
different. Body as a2 Whole: chest pain; Gastrointestinal: acid regurgitation, dry
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FINAL PRINTED LABELS

USUAL DOSAGE: See
accompanying literature for
complete prescribing infor-
mation.

Store at controlled room tem-
perature 15°-30°C (59°-86°F).
Store in a dry place. Keep
tightly closed. Protect from
light.

Dispense contents in a tight,
light-resistant container as
defined in the USP, with a
child-resistant closure (as
required).

Issued 11/99
L6383

USUAL DOSAGE: See
accompanying literature for
complete prescribing infor-
mation.

Store at controlled room tem-
perature 15°-30°C (69°-86°F).
Store in a dry place. Keep
tightly closed. Protect from
light.

Dispense contents in a tight,
light-resistant container as
defined in the USP, with a
child-resistant closure (as
required).

Issued 11/99
L6369

USUAL DOSAGE: See
accompanying literature for
complete prescribing infor-
mation.

Store at controlied room tem-
perature 15°-30°C (69°-86°F).
Store in a dry place. Keep
tightly closed. Protect from
light.

Dispense contents in a tight,
light-resistant container as
defined in the USP, with a
child-resistant closure (as
required).

Issued 11/99
L6362

USUAL DOSAGE: See accom-
panying literature  for
complete prescribing infor-
mation.

Store at controlled room tem-
perature 15°-30°C (59°-86°F).
Store in a dry place. Keep
}'ig'l:ttly closed. Protect from
ight.

Dispense contents in a tight,
light-resistant container as
defined in the USP, with a
child-resistant closure (as
required).

Issued 11/99
L6376
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
75-636

CHEMISTRY REVIEW(S)




" 10.

12.

Eon9901.004
CHEMISTRY REVIEW NO. 1.

NAME AND ADDRESS OF APPLICANT
Eon Labs Manufacturing, Inc

227-15 N. Conduit Ave

Laurelton, NY 11413

LEGAL BASIS FOR SUBMISSION
Innovator Product: MEVACOR®

ANDA # 75636

Innovator Company: MERCK AND COMPANY, INC.

Patent Expiration Date: 06/15/01

Eon clarified on page 0003 that the company does not intend to market or distribute the product

until after the patent expires.

The indications the proposed drug product is going to be used, active ingredient, route of

administration , dosage form, strength and labeling is same as listed drug product.

SUPPLEMENT(s
N/A

PROPRIETARY NAME
None used.

NONPROPRIETARY NAME

LOVASTATIN TABLETS USP, 10 MG, 20 MG, 40 MG

SUPPLEMENT(s) PROVIDE(s) FOR:
N/A

AMENDMENTS AND OTHER DATES:

Submission date Submission type
05/14/99 Original
PHARMACOLOGICAL CATEGORY 11. Rx or OTC
CHOLESTEROL LOWERING AGENT Rx
RELATED IND/NDA/DMF(s)
~ APPEARS THIS WAY

ON ORIGINAL



13.

14.

15.

DMF number | DMFtype | DMSholder | ~ LOA(s) '

DOSAGE FORM
Tablet
POTENCY
Strength Strength units
10 Mg
20 Mg
40 Mg

CHEMICAL NAME AND STRUCTURE
CHEMICAL NAME: Butanoic acid, 2-methyl, 1,2,3,7,8,8a-
hexahydro-3,7-dimethyl-8-[2-(tetrahydro-4-hydroxy-6-oxo-2H-pyran-
2-yl)-ethyl-]-1-naphthalenyl ester,
[1S-[1a (R*), 3, 78,88 (25*,45*8),8 aB ]]

CAS NUMBER: [75330-75-5]
MOLECULAR WEIGHT: 404.55
CHEMICAL FORMULA: Cy H 305
STRUCTURE:

APPEARS THIS WAY
ON ORIGINAL



16.

17.

18.

19.

RECORDS AND REPORTS

N/A

COMMENTS

GENERAL COMMENTS:

1 Components and composition statements is acceptable.
Composition for all the strength tablets are ratio proportionate.

2. Adequate information is provided regarding facilities used for
manufacturing/packaging/testing of the drug product.

3. Adequate information is submitted for manufacturing of the drug products.

4. Eon's intended production size batchis ~ —— and

5. Eon has submitted adequate information for method validation for all their method for
active raw material, finished drug product.

6. Eon's exhibit batches are 980616 —— , 980615 i —— and 980611 —— and
their sizeis —tablets for all strengths.

7. Eon packaged the entire exhibit batches.

8. Eon manufactured all strength tablets without scoring just like the Listed drug product -
Mevacor.

9. Release and stability specifications approved in first approved ANDA 75-451 are

considered during review of this ANDA.

B: COMMENTS TO BE INCLUDED IN NA LETTER:
All the comments identified in section nos. 23, 26 28,29, 32, and 33, and 34 of this review.

CONCLUSIONS AND RECOMMENDATIONS

Not Approved. A NA letter with FAX amendment is being sent to the firm including all the
deficiencies listed in this review.

REVIEWER: DATE COMPLETED:
Mujahid L. Shaikh 10-25-99

Revised on 11-2-99
Revised on 11-8-99

APPEARS THIS WAY
ON ORIGINAL



Redacted &O
pages of

trade secret and/or
confidential ‘
commercial

information



10.

12.

CHEMISTRY REVIEW NO. 2.
ANDA # 75636

NAME AND ADDRESS OF APPLICANT
Eon Labs Manufacturing, Inc

227-15 N. Conduit Ave APPEARS THIS WAY
Laurelton, NY 11413 ON 0R|G|NAL

LEGAL BASIS FOR SUBMISSION

Innovator Product: MEVACOR®

Innovator Company: MERCK AND COMPANY, INC.
Patent Expiration Date: 06/15/01

Eon clarified on page 0003 that the company does not intend to market or distribute the product
until after the patent expires.

The indications the proposed drug product is going to be used, active ingredient, route of
administration , dosage form, strength and labeling is same as listed drug product.

SUPPLEMENT(s)
N/A

PROPRIETARY NAME
None used.

NONPROPRIETARY NAME
LOVASTATIN TABLETS USP, 10 MG, 20 MG, 40 MG

SUPPLEMENT(s) PROVIDE(s) FOR: APPEARS THIS WAY
N/A ON ORIGINAL

AMENDMENTS AND OTHER DATES:

Firm:

Original submission: 5-14-99

* Fax Amendment: 12-7-99 (Response to 11-12-99 NA letter)

PHARMACOLOGICAL CATEGORY 11. Rx or OTC
CHOLESTEROL LOWERING AGENT Rx

RELATED IND/NDA/DMF(s)




13.

14.

15.

16.

17.

18.

19.

DOSAGE FORM
Tablet

POTENCY
10 mg, 20 mg and 40 mg

CHEMICAL NAME AND STRUCTURE
CHEMICAL NAME: Butanoic acid, 2-methyl, 1,2,3,7,8,8a-
hexahydro—3,7-dimethyl-8-[2-(tctrahydro-4-hydroxy-6-oxo-2H—pyran—
2-yl)-ethyl-]-1-naphthaleny] ester,
[1S-[1a (R*), 3, 78,88 (25*,45*8),8 aB ]]

CAS NUMBER: [75330-75-5]
MOLECULAR WEIGHT: 404.55
CHEMICAL FORMULA: Cp H 305
STRUCTURE:

APPEARS THIS WAY
ON ORIGINAL

RECORDS AND REPORTS
N/A

COMMENTS

GENERAL COMMENTS:

Release and stability specifications approved in first tentatively approved ANDA 75-451 are
considered during review of this ANDA. Based on this, deficiency letter is being issued.

B: COMMENTS TO BE INCLUDED IN NA LETTER:
All the comments identified in section nos. 28, 29, and 33 of this review.

CONCLUSIONS AND RECOMMENDATIONS
Not Approved. A NA letter with Minor amendment is being sent to the firm including all the
deficiencies listed in this review.

REVIEWER: DATE COMPLETED:
Mujahid L. Shaikh - 12-20-99
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10.

12.

CHEMISTRY REVIEW NO. 3.

AV S N e —————

ANDA # 75-636
NAME AND ADDRESS OF APPLICANT :
Eon Labs Manufacturing, Inc APPEARS THIS WAY

227-15 N. Conduit Ave ON ORIGINAL

Laurelton, NY 11413

LEGAL BASIS FOR SUBMISSION
Innovator Product: MEVACOR®
Innovator Company: MERCK AND COMPANY, INC.

Patent Expiration Date: 06/15/01 .

Fon clarified that they do not intend to market or distribute the product until after the patent
expires.

The indications the proposed drug product is going to be used, active ingredient, route of
administration , dosage form, strength and labeling is same as listed drug product.

SUPPLEMENT(s
N/A

PROPRIETARY NAME
None used.

NONPROPRIETARY NAME
LOVASTATIN TABLETS USP, 10 MG, 20 MG, 40 MG

SUPPLEMENT (s) PROVIDE(s) FOR:
N/A

AMENDMENTS AND OTHER DATES: APPEARS THIS WAY
Firm: " A
Original submission: 5-14-99 ON ORIGIN L
Fax Amendment; 12-7-99 (Response to 11-12-99 NA letter)

* Minor amendment: 1-20-00 (Response to 12-22-99 NA letter)

* Telephone amendment: 3-7-00

FDA: .
NA letter: 11-12-99
NA letter: 12-22-99

PHARMACOLOGICAL CATEGORY 11. Rx or OTC
CHOLESTEROL LOWERING AGENT ' Rx

RELATED IND/NDA/DMF(s)

s

L



13.

14.

15.

16.

17.

18.

19.

DOSAGE FORM
Tablet

POTENCY
10 mg, 20 mg and 40 mg

CHEMICAL NAME AND STRUCTURE
CHEMICAL NAME: Butanoic acid, 2-methyl, 1,2,3,7,8,8a-
hexahydro-3,7 -dimethyl-8-[2-(tetrahydro-4-hydroxy-6-oxo-2H-pyran-
2-yl)-ethyl-]-1-naphthalenyl ester,
[1S-[1a R¥), 3cx, 78,88 (25%,45%8),8 ab ]]

CAS NUMBER: [75330-75-5)
MOLECULAR WEIGHT: 404.55
CI‘IEMICAL FORMULA C24 H 3505
STRUCTURE:

RECORDS AND REPORTS

N/A

COMMENTS

Referenced DMF —— is adequate per review conducted by this reviewer on 3-6-00

Release and stability specifications approved in first tentatively approved ANDA 75-451 are
considered during review of this ANDA. Release and stability specifications became acceptable
during this review.

CONCLUSIONS AND RECOMMENDATIONS
Approved pending acceptable EER.

REVIEWER: DATE COMPLETED:
Mujahid L. Shaikh 3-8-00



Redacted } A

pages of
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10.

12.

13.

CHEMISTRY REVIEW NO. 4.

ANDA # 75-636

NAME AND ADDRESS OF APPLICANT APPEARS THIS WAY
Eon Labs Manufacturing, Inc A ADIN M
227-15 N. Conduit Ave ON CRIGINAL
Laurelton, NY 11413

LEGAL BASIS FOR SUBMISSION

Innovator Product: MEVACOR®

Innovator Company: MERCK AND COMPANY, INC.
Patent Expiration Date: 06/15/01

This minor amendment is submitted to get final approval for the
drug product. This ANDA was tentatively approved on 4-28-00.

The indications the proposed drug product is going to be used,
active ingredient, route of administration, dosage form, strength
and labeling is same as listed drug product.

SUPPLEMENT (s)
N/A

PROPRIETARY NAME
None used.

NONPROPRIETARY NAME
LOVASTATIN TABLETS USP, 10 MG, 20 MG, 40 MG

SUPPLEMENT (s) PROVIDE (s) FOR:

N/A

AMENDMENTS AND OTHER DATES: V \
Firm: APPEARS THIS WAY
Original submission: 5-14-99 ON QRIGINAY

Tentative Approval: 4-28-00
Minor Amendment: 4-11-01

Telephone amendment: 5-8-01
Labeling Amendment: 6-13-01

PHARMACOLOGICAL CATEGORY 11. Rx or OTC
CHOLESTEROL LOWERING AGENT Rx

RELATED IND/NDA/DMF (s)

DOSAGE FORM
Tablet



14.

15.

16.

17.

18.

19.

POTENCY

10 mg, 20 mg and 40 mg

CHEMICAL NAME AND STRUCTURE
CHEMICAL NAME: Butanoic acid, 2-methyl,
1,2,3,7,8,8a—hexahydro—3,7—dimethyl—8—[2—
(tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-yl)-
ethyl-]-l-naphthalenyl ester,
[1s-[10 (R*), 30, 7k,88 (25*,45*8),8 aB ]]

CAS NUMBER: [75330-75-5]
MOLECULAR WEIGHT: 404.55
CHEMICAL FORMULA: Caq H 3605
STRUCTURE:

APPEARS THIS WAY
ON ORIGINAL

RECORDS AND REPORTS

N/A

COMMENTS

Referenced DMF —— 1s adequate per review conducted by this
reviewer on 3-6-00. This ANDA was tentatively approved based on
this review of the DMF.

~. " . Vo e o L .
Ve

CONCLUSIONS AND RECOMMENDATIONS

Approved.
REVIEWER: DATE COMPLETED:

Mujahid L. Shaikh 4 5-9-01

APPEARS THIS WAY
ON ORIGINAL
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10.

CHEMISTRY REVIEW NO. 5.

ANDA # 75-636

NAME AND ADDRESS OF APPLICANT

Eon Labs Manufacturing, Inc

227-15 N. Conduit Ave
Laurelton, NY 11413

LEGAL BASIS FOR SUBMISSION

Innovator Product: MEVACOR®

Innovator Company: MERCK AND COMPANY, INC.
Patent Expiration Date: 06/15/01

The indications the proposed drug product is going to be used,
active ingredient, route of administration, dosage form, strength

and labeling is same as listed drug product.

SUPPLEMENT (s)

N/A

PROPRIETARY NAME
None used.

NONPROPRIETARY NAME
LOVASTATIN TABLETS USP, 10 MG, 20 MG, 40 MG

SUPPLEMENT (s) PROVIDE (s) FOR:
N/A :

AMENDMENTS AND OTHER DATES:
Firm:

Original submission: 5-14-99
Minor Amendment: 9-26-01

FDA:

Tentative Approval: 4-28-00
Approval: 6-15-01

Approval stayed: 6-18-01

Denial of Exclusivity remanded back to Agency: 7-3-01

Tentative Approval: 7-18-01

PHARMACOLOGICAL CATEGORY 11. Rx or OTC

CHOLESTEROL LOWERING AGENT Rx
APPEARS THIS WAY

ON ORIGINAL



12.

13.
14.

15.

l6.

17.

RELATED TND/NDA/DMF (s)

DMF

DMF
DMF

DMF

DMF
DMF

DMF

DMF

DMF
DMF

DMF ___

DMF ——

DOSAGE FORM -
Tablet

POTENCY

10 mg, 20 mg and 40 mg

CHEMICAL NAME AND STRUCTURE

CAS NUMBER:
MOLECULAR WEIGHT:
CHEMICAL FORMULA:
STRUCTURE:

CHEMICAL NAME: Butanoic acid, 2-methyl,
1,2,3,7,8,8a-hexahydro-3, 7-dimethyl-8-[2-
(tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-yl) -

* ethyl-]-l-naphthalenyl ester,

[1s-[10 (rR*), 30, 7B,8B (2S*,45*8),8 ak 1]
[75330~-75-5]

404.55

Cas H 3605

RECORDS AND REPORTS

N/A

COMMENTS

APPEARS THIS WAY
N ORIGINAL



Referenced DMF —— is adequate per review conducted by this
reviewer on 3-6-00. This ANDA was tentatively approved based on
this review of the DMF.

Release and stability specifications remains acceptable during
this review as no revisions are reported.

oo T

s A e
o N

B # i R e
TS A R S T

AT TR

This minor amendment is submitted to get full approval of the
ANDA.

e

R A e

T AT
s s T

e

No CMC changes are reported since last action.

18. CONCLUSIONS AND RECOMMENDATIONS
Approved (Full or Tentative as OGD decides at this time).
"19. REVIEWER: DATE COMPLETED:
Mujahid L. Shaikh 10-9-01
cc: ANDA 75-636
ANDA DUP
DIV FILE
Field Copy
Endorsements: .
HFD- 625 /M.Shaikh/10/10/01 . Ig ll/v'//c,(
HFD- 625 /Mike Smela/10/11/01
(\ n
V:\firmsam\eon\ltrs&rev\75636.rv5
F/T by: gp/10/24/01 / /
W Zﬂl
APPEARS THIS WAY

ON ORIGINAL
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CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
75-636

BIOEQUIVALENCE REVIEW(S)




OFFICE OF GENERIC DRUGS
DIVISION OF BIOEQUIVALENCE

ANDA # : 75-636 SPONSOR : Eon Labs Manufacturing, Inc.
DRUG AND DOSAGE FORM : Lovastatin, USP Tablets
STRENGTH(S) : 10, 20 and 40 mg

TYPES OF STUDIES :| SD SDF MULT OTHER

CLINICAL STUDY SITE(S) : -

ANALYTICAL SITE(S) :

STUDY SUMMARY : In single dose fasting and fed bioequivalence studies, Lovastatin,
USP, 40 mg tablets were shown to be bioequivalent to Mevacor® 40 mg tablets.

DISSOLUTION : Acceptable, waiver is granted for 10 and 20 mg sirengths.

DSI INSPECTION STATUS
Inspection needed: Inspection status: Inspection results:
YES / NO :
First Generic Inspection requested: (date)
New facility Inspection completed: (date)
For cause
Other

PRIMARY REVIEWER: MAMATA S. GOKHALE, Ph.D. BRANCH : III

INITIAL : _ l% DATE: _X¥/26)499

TEAM LEADER : BARBARA M. DAVIT, Ph.D. BRANCH : III

INITIAL : , Si © DATE: 3 l‘ij

DIRECTOR, DIVISION OF BIOEQUIVALENCE : DALE P. CONNER,
Pharm.D.

INITIAL:IS’ — patE: $/5/7¢




2

BIOEQUIVALENCY COMMENTS TO BE PROVIDED TO THE APPLICANT

ANDA # 75-636 APPLICANT: Eon Labs Manufacturing Inc.
DRUG PRODUCT: Lovastatin, USP,
10, 20 and 40 mg Tablets

The Division of Bioequivalence has completed its
review and has no further questions at this time.

The dissolution testing should be incorporated in your
stability and quality control programs as specified in
USP 23, supplement 7, page 3902.

Please note that the bioequivalency comments provided
in this communication are preliminary. These comments
are subject to revision after review of the entire
application, upon consideration of the chemistry,
manufacturing and controls, microbiology, labeling, or
other scientific or regulatory issues. Please be
advised that these reviews may result in the need for
additional bioequivalency information and/or studies,
or may result in a conclusion that the proposed
formulation is not approvable.

Sincerely yours,

DRV

Dale P. Conner, Pharm.D.

Director

Division of Bioequivalence

Office of Generic Drugs

Center for Drug Evaluation and Research

-

APPEARS THIS WAY
ON ORIGINAL



CC: - ANDA # 75-636
ANDA DUPLICATE
DIVISION FILE
HFD-651/ Bio Drug File
HFD-658/ Reviewer: M. Gokhale
HFD-658/ TL: B. Davit

VANEW\FIRMSAM\ESILEDER\LTRS&REV\75636SDW.599.DOC
Printed in final on 7/26/99

Endorsements: (Final with Dates) !
HFD-658/ M. Gokhale ,e !3 Fl2¢ (99

HFD-658/ B. Davit /e
h RIS
HFD-650/ D. Conner ey %/f 26 /
HFD-617/P. Nguyen : #& } .
Sl 212189
Bioequivalency- Acceptable Submission Date: 14 May, 1999
1) Fasting Study (STF) Strength: 40 mg
Clinical: -
Analytical: . _
Outcome: AC
<~
(ﬁ}} S \ 2) Food Study (STP) Strength: 40 mg
X \ Clmlcal
‘Analytical: -
\3}0 Outcome: AC
3) Dissolution Waiver (DIW) Strengths: 10 and 20 mg
Outcome: AC
3) Study Amendment Strengths: 10, 20 and 40 mg
July 12, 1999 Outcome: AC

Outcome Decisions: AC- Acceptable

Winbio comments:  STF - Acceptable
STP — Acceptable
DIS — Acceptable
DIW — Acceptable



A Lovastatin Tablets, USP . Eon Labs Manufacturing Inc.
10,20 and 40 mg 7 227-15 N. Conduit Avenue.
ANDA 75- 636 . .. ... - Laurelton NY 11413
_Reviewer: Mamata S. Gokhale ,‘ R ‘
1v:\new\firmsam\eon\ltrs&rev\75636sdw 599 '

Subrnission Date: May 14, 1999

Review of BloegulvalenceStu‘dies,r Dissolution Data and 'W‘aiver Requests
;f’(Eflé'c'trpni'c S'u:b}m‘issi‘onk) -

Introductlon

Indlcatlon:vCholesterol Iowenng agent
e Type of Submnssnon Ongrnal ANDA
e S e .

40 mg Lovastatm ‘tablets, USP: Dlssolutlon data and in vivo bloequwalence
" . studies measuring.lovastatin (parent) and it’s B hydroxyamd (metabohte) under
~ fasting and fed conditions. . -
-+ 10 and 20 mg Lovastatin tablets, USP Dlssolutlon data and waiver request for i in
. ...Vivo bloequxvalence study requ1rements e ‘
%4 RLD Mevacor® tablets 10 20 and 40 mg manufactured by@vlerck & Co. Inc

o Backgrou d

e Lovastatm a lactone’ produced by fermentatlon of the Asperglllus terreus fungus is
o indicated as an adjunct to the diet for the reduction of elevated total and LDL
i cholesterol levels in patients: with primary hypercholesterolemia. Mevacor® is also

EE mdlcated to"slow the progression of coronary atherosclerosis in patients with
i coronary heart disease to lower total and LDL cholesterol. The starting dally dose .

. is40mg taken with the evemng meal and may t be 1ncreased up to of 80 mg in s1ngle

Soor two divided doses'. : :
: - Lovastatin undergoes extenswe ﬁrst pass extractlon in the liver'. Therefore
, the avarlabrhty of lovastatin to the general circulation is prone to pronounced inter-
" and intra- subject vanablhty1 Inactive in the parent form, lovastatin is rapidly
" 'metabolised to its active B-hydroxyacid (mevmohmc acid) and other (active)
- metabolites after oral administration. The hypolipemic activity of the metabolites is
~due to inhibition of hydroxymethylglutaryl-coenzymeA (HMG-CoA) reductase,
which catalyzes the rate-limiting step in cholesterol synthesis. Using a specific -
~analytical method to measure plasma concentrations. of lovastatin and B-.
- hydroxylovastatin, it - was  shown that under fasting conditions, plasma
. concentrations of lovastatm metabolites were two thirds of those measured when -
: the dose was grven after a standard meal'. Based on the data on file at —

B e ——— following plasma pharmacokinetic parameters can be
: expected for after a s1ngle dose oral admlmstratron of 80 mg of lovastatm in healthy
adult males ' s »




Study Condition: fasting fasting
Length of Fasting:- 10 hrs 10 hrs
- Randomization = Design
Randomized: Y Design Type: crossover
No. of sequences: 2 Replicated Treatment Design: "N
- No. of periods: 20 ik " Balanced: Y
No. of treatments: - 2 ‘Washout Period: 2 weeks

Y;i"'4i'.Random|zatlon Scheme S - B :
o7 AB1,2,6,7,10, 12,13, 14,18,19, 20 21 22 25 29, 32 34 36 39 41, 42 47 48 50 53,55, 56 57,58, 59 ,61
o ‘BA 34589 11, 15 16 172324262728303133 35, 373840434445464951 52, 546062

Dosmg SEEE TR | k Subjects
-~ Single or multiple dose: - | - Single 1 - IRB approval: .- Y
-~ Steady state: .N _ Informed consent obtained: Y
- Volume of liquid intake: 240 ml No. of subjects enrolled: 62
Route of administration: . Oral No: of subjects completing: 60
Dosing interval: . Hr No. of subjects plasma analyzed: 60
Number of doses: . - N/A - No. of dropouts: 2
Loading dose: mg Sex(es) included: male
Steady state dose time: N/A Healthy volunteers only: . Y
.Length of infusion: -N/A Explain if patients are enrolled: N/A
Cow o I - No. of adverse reactions/events: 28

A Dletary Restrxctlons No alcohol— grapefrult- or xanthme-contammg beverages and foods for the

72724 hours before dosing and throughout the period of sample collectlon Water intake was

e jprohlblted from one hour pre-dose until one hour post-dose. .

‘... Drug Restrictions: No medlcatron (mcludmg over-the—counter products) for the 7 days precedmg

et e e the study,

ST Activity Restnctlons Subjects remamed ambulatory or seated upright. during the first four hours

" *following drug administration in each period (except when warranted by medical events). No

S - strenuous act1v1ty was permitted at any time during the housing period.

- . Blood Sampling: Before dosing (time 0) and at 0.25, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 45 5 6 7,8,
10,12, 16, 24, 36, 48 60 and 72 hours post-dose -

s ST

o S

SmdvRewis
o 1) Clrmcal
Adverse Events

. Pre dose SubJect #35 had runny nose but was found to be ehgxble by the medrcal officer

Post-dose: Ten subjects experlenced 28 adverse events out of which 11 events were drug related

. and were resolved wrthout medrcal mterventron (detarls in vol. 1.2, Table C3, pg.2344-46).

Subject # Perlod Treatment Symptoms Intensity Drug Association
.2 1 A Dizziness Mild Possible
.32 1 A Cramps around heart Mild Possible
50 1 A Headache Mild Probable




58 1 A Muscle pain Mild Possible
59 1 A Headache Mild Probable
59 1 A ~ . Nausea Mild Probable
© 59 1 A _ Pressure increases in the head Mild . Remote
SRR ey o when standing . '
32 .2 B Flatulence Mild Probable
32 2 - B Cramps around heart Mild Possible
56 2 B Headache . Mild Probable
58 -2 - B Nausea ’ Mild Probable

. » Protocol Devmtlons Mmor dev1at10ns w1th respect to food consumption (unhkely to affect
-.bloavallablhty) and blood collectlon T S

Bt . 'Dropouts Sub]ects #17 and 61 before penod I due to personal reasons.

S ' 2) Analytlcal (Not to be released Under FOI)

]
e L
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Parameter _ Program Calculation Method
: AUCt . | .. SAS T " Trapezoidal Rule
. - Kel(A) .- SAS 1 ~ Terminal Slope
“thalf [ SAS ~ 0.693/kel
- ‘ AUCi . - SAS - - ~ AUCt + Ct/kel

Lovastatm. e - -
_..'Mean Plasma concentratlons Table 1 and F1gure 1.
- Pharmacokmetlc Parameters: Table 2 PSR

" © 90% Confidence Intervals Table 3 o T

y AUCt/AUCx ratlos

. Drug ~ tMean %CV ‘Range |
“Test |- 096 | 490 —
. Reference -~ |- 0.95 610 =~ —

(Rat1os were calculated by the revrewer)

~ Total Standard Devratron (SD) and and Root Mean Square Error (RMSE), Len-transformed PK
- data
Sl A - InAUCt - = ‘ InCmax
-Total SD (Test) - Total SD (Reference) : Total SD (Test) Total SD (Reference)
' 0.49. 059 - ~0.55 ' ~ 0.57
o "RMSE, Test and Reference combined
. 0266 - .- S | 0.331

o B-Hydroxylovastatm 8 S
© Mean Plasma concentrations: Table 4 and Flgure 2

S ,,‘.“’Pharmacokmetlc Parameters: TableS ;
“w 0% 0.1 90% Confidence Intervals: Table 6

ST Rl AUCt/AUCll'atIOS U e 3 :
L e e el e ~ Drug Mean %CV_| Range |
o B : B Test 0.93 8.70 ‘
Reference 0.94 ~7.90 ~
(Ratros were calculated by the reviewer)
" Total Standard Devratron (SD) and Root Mean Square Error (RMSE), Len-transformed PK data
i InAUCt _ InCmax
Total SD (Test) Total SD (Reference) Total SD (Test) Total SD (Reference)
0.49 S0 0520 . 0.58 0.61
‘ ~RMSE, Test and Reference combined
— 0238 - | R 0.322

 "4) Statlstlcal L |

' 1) A total of 60 subJects completed the study " Plasma concentrations of lovastatin and -B-
* hydroxylovastatin were measured at 23 time points between 0 (pre-dose) to 72 h.
~ ' 2) Arithmetic means, SD and geometnc means were calculated for the bioavailability (PK) parameters
AUCt, AUCi and Cmax. .~ =
3) ANOVA with subject, sequence, perlod and treatment as factors was applied to the PK parameters for
lovastatin and B-hydroxylovastatin. The F-test was used to determine statistically significant differences

" (a=0.05) between test and reference products.




4) Bloequwalence of the test product to reference product was determined by two one sided t test with 90%
C.L contained within 0.8-1.25 for the bloavallablhty parameters AUCt AUCIi, and Cmax using In-
L transformed data S . N :

(on analytlcal and pharmacokmetlc data)

. ’ ,'fl) The analyt1cal method is acceptable

" 2) The pharmacokmetlc parameters and 90% conﬁdence intervals re- calculated by the
j rev1ewer are in good agreement w1th the values deterrmned by the firm.

: 3) Dunng lovastatm analys1s a statlstlcally 51gn1ﬁcant period effect was seen for the
- parameter InCmax while in the case of B-hydroxylovastatin, statistically significant
S penod and sequence effects were seen for lnCmax

",4) The 90% conﬁdence 1ntervals for ln-transformed AUCT AUCi and Cmax
o ratlos are w1th1n acceptable l1m1ts of 80 125%

- AConcluss‘ion: ‘The fasting‘ slngle dose bioequivalence study is acceptable.

BRI | Protocol No: 981778 In-Vzvo Food Effects Bloequwalence Study Conducted
< o Under Fastmg and Non-Fastmg Condltlons R

e ke Study Informatlon

Prmclpal Investlgator' L
- Clinical Facility: =~ S —
' 'Medical Direcor: =
“.. . Scientific Director: - e
' Clinical Study Dates: ~ Period I 10/19 10/22/98, Period I1: 11/02-11/05/98,

,Z:,"Penod II: 11/16-11/19/98 -

© Analytical Facility:
. Analytical Study Dates:

G . 10/23/98 t0 12/13/98
- Storage Period: ' »

Upto55days

Treatment Information

Treatment ID: A B C
Test or Reference: 7 - T T R
Product Name: Lovastatin, USP Lovastatin, USP Mevacor®
Manufacturer: Eon Labs Manufacturing Inc. | Eon Labs Manufacturing Inc. Merck & Co.
Batch/Lot No.: . - 980611 980611 E1334
o : Dosage Form: tablets tablets tablets
™ R Strength: 40 mg 40 mg 40 mg




- Study Re's‘ul‘tsy e

. Dose Administered: 80 mg 80 mg 80 mg
Study Condition: fasting fed fed
- Length of Fasting: - 10 hr 10 hr. 10 hr
| Food-Drug Interval: 35 min 35 min N/A
Standardized Breakfast: Y Y N
Breakfast Specifics: 1 buttered English muftin, 1 fried N/A 1 buttered English muffin, 1 fried
St eteml et [egg, 1 slice American cheese, 1 . egg, 1 slice American cheese, 1
: o “ |slice Canadian Bacon, 1serving slice Canadian Bacon, 1 serving
. .|hash brown potatoes, 180 mL - hash brown potatoes, 180 mL
- |orange juice, 240 mL whole milk. orange juice, 240 mL whole milk.
" - Randomization Design
_.Randomized: Y Design Type: . crossover
- No. of sequences: 6 Replicated Treatment Design N
“No. of periods: 3 -Balanced: Y
No. of treatments: 3 Washout Period: ' 2 weeks
Randomlzatlon Scheme o
. ACB (period 1,2,3 respectlvely) 6 7 13 ,
BCA (period 1,2,3 respectively): 8, 12,17, 21
. "BAC (perlod 1;2,3 respectively): 9, 10,18
~ CAB (perlod 1,2,3 respectively): 4, 5, 15,20
- ABC (period 1,2,3 respectively): 1,2, 3,19
A CBA (perlod 1,2 3 respectlvely) 11 14 16 !
; : Dosmg T R - Subjects
- Single or multiple dose: Single - IRB approval: Y
_ . Steady state: - N - .|.- - Informed consent obtained: Y
_ Volume of liquid intake: 240 ml - No. of subjects enrolled: 21
Route of administration: Oral No. of subjects completing: 20
Dosing interval: Hours No. of subjects plasma analyzed: 20
Number of doses: N/A *No. of dropouts: 1
Loading dose: mg Sex(es) included: male
Steady state dose time: N/A Healthy volunteers only: Y
- Length of infusion: - N/A No. of adverse events: : 33

: Dietary Restrictions: No alcohol-, grapefrult- or xanthine-containing beverages and foods for the

24 hours before dosing and throughout the period of sample collectlon Water intake was. "~

: .- prohibited from one hour pre-dose until one hour post-dose. -
. Drug Restrictions: No medlcatlon (mcludmg over—the-counter products) for the 7 days preceding
~ the study. ’

Activity Restrlctlons. Subjects remained ambulatory or seated uprlght during the first four hours

- following drug administration in each period (except when warranted by medical events) No
~strenuous activity was permitted at any time during the housing period.

" Blood Sampling: Before dosing (time 0) and at 0.25, 0.5, 1, 1.5, 2, 2.5, 3, 3 5,4,45,5,6,7, 8
.10, 12, 16, 24, 36, 48, 60 and 7 hours post-dose — - » S ——

ot
" e,

v "1) Clmlcal

Adverse Events Nme subjects experlenced 33 adverse events out of which 22 events were drug




e i'eleted and Wefe resolved without medical intervention (details in vol. 1.20, Table C4, pg.8888-93).

has

Subject #

Period

Ti‘eatment

~ Symptoms

Intensity | Drug Association
2 1 A Dizziness - Mild Probable
2 1 A Weakness Mild Possible
2 1 A ..+ . Dizziness - Mild Possible
4 20 A - Headache Mild Possible
18 2 A Headache Mild Probable
2 L2 B . Dizziness Mild Probable
S 2 20 "B "Headache Mild Possible
4 3 ‘B Headache | Mild Possible
12 1 B “Burning sensation in the eyes Mild Remote
12 1 B Weakness Mild ¢ Remote
16 2 B Dizziness - Mild Possible
16 2. B. Headache - Mild Possible
16. L2 B Small papules on left forearm Mild Possible
16 2 . B " Vomiting Mild Possible
216 2 B 4 Loose stool Mild Possible
21 1 B ‘Headache on the left Mild Probable
- 21 1 B - | Pullingsensation in left eye Mild Probable
16 w1 . C . Dizziness . Mild - Remote
16 N - C " . Dizziness Moderate * Possible
16 o1 C Left arm shaking Mild Remote
18 3 C - Headache Mild . Probable
21 T2 -C Headache Mild Probable

2) ‘ Analytlcal A

' ﬁProtocol DevnatI(mS' Mmor devxatlons w1th respect to food consumptlon (unllkely to affect
bioavailability) and blood collectlon e, T =0 o
Dropouts Subject #1 at penod 1 check in due to posmve drug screen (urme)



i 3) Pharmacoklnetlc" T

Parameter Program Calculation Method
- AUCt SAS | . Trapezoidal Rule ‘ :
i - Kel(X) SAS | -~ Terminal Slope ‘ | :
thait | SAS | 0.693/kel : APPEARS THIS WAY
_AUC | SAS AUCt + Ctkel ~ ONORIGINAL
i Lovastatm-’" A .

Mean Plasma concentratlons Table 7 and F1gure 3
Pharmacokinetic Parameters Table 8
: LSM and Geometr'

e AUCt/AUCn ratlos, T ' .

D h TN R , - Drug Mean %CV Range |
e T ‘ [ , o - Test (fed) 0.96 3.30 :
S o | Reference (fed) 0.97 2.40 —
R T ] RS Test (fasting) 0.95 530 v:‘_’

(Ratios were calculated by the reviewer)

B- Hydroxylovastatm . : ;
~""Mean Plasma concentrations: “Table 10 and Figure4 =
-~ Pharmacokinetic Parameters: Table 11

"LSM and Geometric means ratlos Table 12 :

‘ 'AUCt/AUCn ratios: L i S SR ST
o Drug Mean %CV Range |
( Test (fed) - 0.97 - 2.00 R e |
" | Reference (fed) 0.98 1.80 ‘ —_— _i
~Test (fasting) 0.95 420 - »

. (Ratios were calculated by the reviewer)

- 4) Statlstlcal

- _ ‘1) Twelve healthy, male subjects completed thlS three- treatment crossover study.




" 2) Arithmetic means, SD and geometric means were calculated for AUCt, AUCi and Cmax. PK
' parameters were analyzed by ANOVA-and F-test was used to determine statistically significant
Qo Hdlfferences (a=0.05) between test and reference products.
- 3) Bloequlvalence of the test product to reference product was determined by LSM ratios and geometric
. means ratios contamed w1thm 0.8-1 25 for lnAUCt lnAUC1 and InCmax.

_Comments: (on analirtle'al:and'pharr'nacokinetic data)

1 he pharmacok1net1c | parameters ‘re- calculated by the rev1ewer are in good ,
. f'agreement w1th the values determmed by the ﬁrm :

: ":’i'Z) Under fed cond1t1ons the test/reference LSM ratios are within the acceptable range
“of 0.80-1.25. The test/reference Geometric mean ratios are also within acceptable
f:‘range of 0 80 l 25 : -

: 3) There were no statlstlcally 51gn1ﬁcant period or sequence effects for any of the PK
’ parameters m the ana1y51s of lovastatm and B-hydroxylovastatm

" Conclusion: The‘:sl_ingle dose post prandial bioequivalence study is acceptable.

: ,;’Dlssolutlon Data and Walver Re uest

L The apphcant is requestlng a walver of 1n VlVO b1oequ1valence testing for the 20
~.and 10 mg dosage strengths Comparatlve dissolution profiles were provided for
~ Merck and Co’s Mevacor® tablets, 10, 20 and 40 mg strengths and Eon’s
~ Lovastatin, USP, tablets, 10, 20 and 40 mg strengths. A full list of components in
Eon s Lovastatm USP, tablets was also provided for all the strengths.

o Reference Product 10 mg Lot #E1280 - Expiration Date: 5/1999
_* Test Product: =~ - ~~ 10 mg Lot # 980616 Expiration Date: N/A -
Reference Product: - 20 mg Lot # E18509 Expiration Date: 8/99

. Test Product: . - - -~ 20 mg Lot # 980615 ~  Expiration Date: N/A
' Reference Product: . 40 mg Lot # E1334 - Expiration Date: 10/1999

Test Product: f B 40 mg Lot # 980611 = Expiration Date: N/A’

S Formulatlon. (Not to be released under F OI)

?The composmon of the Lovastatm,USP tablets is as follows

SRR ST . . - - Amount (mg)
~ 7 Ingredient T ’ . Per Dosage Unit Strength
SR L IR e 10 mg -~ 20mg 40 mg
_~TLovastatin, USP - -~ . | . 10 = | ©20 40
‘Lactose Monohydrate, NF e —_ —_— ]
. Pregelatinized Starch NF =~ .= | — |~ —_—
" Microcrystalline Cellulose, NF — B
FE—— ‘ R — —
;; “Butylated Hydroxyanisole, NF — T = 7 —_
\‘L PRS- ot — j




.Magnesium Stearate, NF - — ~—
Red Iron Oxide - - -
" Yellow Iron Oxide ; — - -
- FD&C Blue # 2 Aluminium Lake - —_ ——
D&C Yellow # 10 Aluminium Lake - —
‘Total _ —_— , — » _

Active ingredient, All inactive ingredients are within approved safety limits (FDA Inactive Ingredient Guide,
g Jan 1996) All mgredlents are propomonally scaled up to the batch sizes of v T tablets.

IN 'VITRO DISSOLUTION TESTING

Test Drug Lovastatm USP Tablets manufactured by Eon Labs Manufacturing. Inc
Reference Drug: Mevacor® tablets manufactured by Merck & Co.
Dose Strength: 10 mg : .

L Condmons for Dlssolutlon/Release Testmg:

Apparatus USP 23 paddle at 50 rpm

Medium: Phosphate Buffer with 2% SDS pH of 7.00, Volume: 900mL
No. Units Tested: 12° R o

Assay Method* - T A re
Tolerance (Q): NLT \o(Q) in 30 mlnutes )

II. Results of In VztrQ Dlssolutlon/Release Testing:

‘Reference Product Lot No.: E1280

- Sampling Test Product Lot No.: 980616
; f:::)s I B Mean % Range % CV Mean % Range % CV
0 T 90 LT 2.80 80 = T390 |
20 100 e ~0.50 . 94 et 0.80
- 30 100 — ~.0.50 96 —— 0.60
45 100 — :0.50 198 - s 0.60

Test Drug: Lovastatm USP Tablets, manufactured by Eon Labs Manufacturmg Inc.
Reference Drug: Mevacor® tablets manufactured by Merck & Co. = -
Dose Strength: 20 mg -

1. Conditions for Dissolution/Release Testing: Same as for 10 mg strength

1L Results’of InVitro DissOlution/Release Testing:

~ Sampling Test Product Lot No.: 980615 Reference Product Lot No.: E18509
: Tlmes . Mean % Range % CV Mean % Range % CV
(min) . ) :
10 " 88 — ©4.00 93 : 0.90
20 98. —— 0.50 97 —~— . 0.50
30 100 e 0.40 98- ——? 0.50
45 100 - 0.30 98 — 0.50

Test Drug: Lovastatin, USP, 1ablets, mauusactured by Eon Labs Manufactui.ug....c.
Reference Drug: Mevacor® tablets manufactured by Merck & Co. :
Dose Strength: 40 mg -~ -

I. Conditions for Dissolution/Release Testing: Same as for 10 mg strength

II. Results of In Vitro Dissolution/Release Testing:

Reference Product Lot No.: E1334

Sampling ~ Test Product Lot No.: 980611
’{:n'?:)s . Mean % - Range % CV Mean % Range % CV
10 94 S 1.20 . 87 e 2.10
20 100 —_— --1.00 95 — 1.40
30 101 — 0.90 97 — 1.30
45 101 — 0.90 98 ——— 1.20




, : __f2 factor across different strengths
. Strength . SR Test vs Reference

2 10 mg N N T © 64

. 20mg 1 " ‘ 80

114() mg e : ) 70

S T 12 factor across test and reference products
. Produet - | - l40 mg vs 10 mg 140 mg vs 20 mg

coeoTest e 87 - : o 719
: Reference = .. e 76 - .78

'Used in the in vivo studies. - -

Comments: (on formulation and dissolution testine) -

.. " 2) The dissolution ‘testing’ was carried out in' 900 mL of phosphate buffer with 2 %
RS SDS, pH 7.00, using USP 23 paddle apparatus at 50 RPM, as per recommendations in
. ‘the Pharmacopeal Forum Seventh Supplement USP-NF Nov. 15, 1997, pg. 3902.

Fale . 3)‘The drssolutron testmg data for 10, 20 and 40 mg of Lovastatm USP tablets are
T ,comparable w1th the RLD at 1 er t1’ 1ntervals (30 and 45 mm)

,"f"jf”‘4) The S1m11ar1ty actor (f2) is between 50 and 100 for all drssolut1on proﬁle

... comparisons. This suggests that dissolution proﬁles of 10 and 20 mg strengths of the

=7 “ o - ‘test product are similar to 40 mg strength used in the in vivo studies and all three
¢ ’ "strengths are srmrlar to the respectrve reference products

- 5) The test products of all strengths comfortably meet the respectrve drssolutlon
ES specrﬁcauon of NLT - (Q) in 30 min. -

1) The fasting single dose bioequivalence study, protocol # 981777 and post prandial

~ bioequivalence study, protocol # 981778, conducted by Eon Labs Manufacturing Inc.,

~ " onits Lovastatin, USP, tablets, 40 mg, Lot # 980611, comparing it to Mevacor® 40

' mg tablets manufactured by Merck & Co., Lot # E1334 have been found to be

- acceptable by the Division of Bioequivalence. The studies demonstrate that Eon’s

. Lovastatm USP, tablets, 4O mg strength are bloequlvalent to Merck’s Mevacor® 40
l':rr*mg tablets s :

i 2) In VltI‘O dlssolut1on testmg conducted by Eon Labs Manufacturlng Inc., on its
T Lovastatin, USP, tablets, 10, 20 and 40 mg, Lot # 980616, 980615 and 980611
o respectlvely, meets the specrﬁcatlons md1cated below




} 'Mamata S. Gokhale PhD
R Review Branch III
T D1v151on of Bloequlvalence A

. RDINITIALED BDAVIT f
. FTINITIALED BDAVIT ' | %i Date H4 %4

} 3) Formulations of the 10 and 20 mg strengths are proportional to that of the 40 mg

strength, which underwent bioequivalence testing. Moreover, dissolution profiles of

. the lower 10 and 20 mg strengths are similar to the 40 mg strength. Waiver of in vivo

bioequivalence testing requirements for the 10 and 20 mg strengths is granted. The

- Division of BioequiValence deems Lovastatin, USP, tablets, 10, 20 and 40 mg,
manufactured by Eon Labs manufacturing Inc., to be bioequivalent to Mevacor®
o tablets 10 20 and 40 mg, manufactured by Merck & Co. :

T 4) The dlssolutron testmg should be 1ncorporated into the ﬁrm s manufacturing

. controls and stability programs. Dissolution testing should be conducted in 900 mL of

- phosphate buffer with 2% SDS, pH 7.00, at 37°C using USP 23 apparatus 2 (paddle) at
- '50 rpm The test product should meet the followmg spec1ﬁcat10ns

Not less than - (Q) of the labeled amount of the drug in the dosage
form is dlssolved in 30 mlnutes

3 5) The ﬁrm has met the requlrements of in vivo bloequrvalence and in vitro dissolution
S .testmg : , : ‘

i i"”6) Th}e ﬁrm should be informed of the above recommendations.

S ;o /S/ o ﬁtlzem
,M,(‘ P
l of

s

) H'arm.D.

. DaleP. Conner, b -

~ Director , e
- Division of Bloequrvalence

Cee ANDA# 75636 (orlgmal duphcate), Gokhale, HFD-658, Drug File, Division File

B THIS WAY



Table 1

Mean Plasma Concentratlons of Lovastatin

= ,fovllowmg an oral dose of 80 mg under fasting conditions,
.~ Treatment A: Lovastatin, USP, 2x40 mg tablets, Lot # 980611
" Treatment B: Mevacor®, 2_x40 mg tablets, Lot # E1334

Time . [ Mean Plasma Concentrations (ng/ml)
(hours) SE " Mean,SD
R ‘TreatmentA - Treatment B RatloA/B
0.00 | 0.00 000 | 000 [.000 | 000
025 | 002 [.0.06 0.04 009 | 050
050 -| 025 | 031 | 035 | 036 071
1.00 111 | 1.06 | 131 132 70.85
150 | 207 | 192 | 238 | 257 0.87
~200 | 286 | 2.51 325 3.06 0.88
250 | 3.50 | 2.86 415 | 424 0.84
300 | 403 | 325 4.70 4.02 0.86
350 | 459 | 3.63 | 501 | 435 0.92
400 | 455 339 | 520 3.84 0.88
450 | 477 | 3.9 558 | 4.00 0.85
"500 | 3.58 | 217 3.97 2.58 0.90
600 | 280 | 162 290 | 174 [ . 097
700 | 2.68 150 | 268 153 1.00
oo o o Peeo 269 | 147 [ 270 | 160 | 1.00
- . 7 F1000 | 274 | 145 |- 28 | 193 | 097
g [ 1200 | 26 | 167 | 267 | 209 | 101
oo e 1600 253 | 172|241 ] 230 1.05
2400 | 226 1.49 2.11 1.63 1.07
36.00 | 128 115 |- 125 126 | 1.02
4300 | 056 | 0.56 048 0.51 1.17
60.00 | 024 032 0.26 0.44 ~0.92
0.12 021 | 0.5 0.25 0.80
APPEARS TH|S WAY -

ON ORIGINAL




o Table 2 _
‘Lovastatin Pharmacokinetic Parameters
. . Single Dose Fasting Study, 80 mg Dose
_Treatment A: Lovastatin, USP, 2x40 mg tablets, Lot # 980611
S .Treatment B: Mevacor®, 2x40 mg tablets, Lot # E1334

~Plasma - | . = Cmax .- - Tmax Kel

i | Parameters | - (ng/ml) - (hours) " (1/hours)
= 1 Treatment | . A - B A B - A B

- MEAN 6.20 6.59 6.72 | 6.18 0.08 0.08

S ‘S.D. | 4.17 428 4.64 4.19 10.04 0.03
- CV% 6731 | 6491 | 69.11 | 67.72 47.23 42.65
AKX

. Plasma T2 - AUCt | AUCi
Parameters |~ (hours) (ng/ml-hours) . (ng/ml-hours)
Treatment A B A B . A B
~“MEAN ~ [ 1023 | 10.84 [106.80| 105.21 | 114.44 | 116.25
~ j' - S.D. 5.44 574 ] 54.09 | 59.07 54.68 59.33
o . CV% 53.13 | 52.94 | 50.64 | 56.15 47.78 51.04
MIN

- MAX - 1 1 1 L ]
i

T Summary Statlstlcs for Lovastatin
~ Single Dose Fasting Study, 240 mg Dose
_Treatment A: Lovastatin, USP, 2x40 mg tablets, Lot # 980611
Treatment B Mevacor®, 2x40 mg tablets, Lot #E1334

PK Parameter LS Mean Ratlo Geometric Mean Ratio 90% C.I.

~ (Treatment) - | A B | AB A B A/B

In AUCt (ng-hr/mL) 455 | 449 1.01 94.96 89.32 1.06 98-115
"In AUCi (ng-hr/mL) 4,63 462 | 1.00 98.04 99.20 0.99 91-107

InCmax (ng-hr/mL) 1.67 | 172 0.97 5.29 -5.59 0.95 85-105

APPEARS THIS WAY
_ON ORIGINAL




Table 4

Mean Plasma Concentratlons of 3-Hydroxylovastatin
‘following an oral dose of 80 mg under fasting conditions,
""" Treatment A: Lovastatin, USP, 2x40 mg tablets, Lot # 980611
Ee 'j'{‘rgatmeqt‘ B: Mevacor®, 2x40 mg tablets, L_ot #E1334

~Time | - Mean Plasma Concentratlons (ng/ml)
- | (hours) | = - - s 7 Mean, SD
" Tl E ,‘,*TreatmentA = TreatmentB -1 - Ratio A/B
' 000 | 000 | 000 | 000 | .000 | - 000
025 | 023 | 035 | 036 065 | 064
: 050 | 125 | 120 | 1.68 | 194 0.74
~1.00 | 3.06 | 401 320 | 298 0.96
150 | 332 | 3.86 3.81 3.74 0.87
200 | 3.1 | 328 | 363 | 275 0.86
: 250 | 290 | 277 346 |  3.14 0.84
~3.00 367 | 223 | 324 | 289 T 0.82
350 | 265 | 221 | 293 [ 238 0.90
: 400 | 245 | 185 | 279 [ 220 0.88
' 450 | 3.0 | 221 3.61 2.63 0.6
T500 | 416 | 246 | 429 2.57 097 .
600 | 410 | 232 | 432 | 255 095
700 | 368 | 244 | 389 [ 294 0.95
800 | 333 .| 224 | 325 | 220 | 102
1000 | 3.70 | 238 | 374 | 245 | 099
12.00 | 342 | 208 | 346 | 255 | 099
16.00 | 2.60 1.82 2.46 1.88 1.06
24.00 | 2.44 172 || 232 1.63 105
36.00 | 1.18 0.96 1.05 0.90 1.12
4800 | 050 | 049 [ 052 0.58 0.96
60.00 | 0.15 026 0.13 022 1.15
72.00 | 007 | 0.6 | 0.07 0.15 ~1.00

) APPEARS Tms WAY
- O ORIGINAL



Table 5
B- Hydroxylovastatm Pharmacokinetic Parameters

. Single Dose Fasting Study, 80 mg Dose
Treatment A: Lovastatm, USP, 2x40 mg tablets, Lot # 980611
o Treatment B 'Mevacor®, 2x40 mg tablets, Lot # E1334

Plasma 1 ‘Cmax\ . : Tmax ‘ Kel

" | Parameters (ng/ml) ~ (hours) (1/hours)
Treatment A B A B A B
MEAN | 582 | 668 | 879 | 776 | 0.07 0.07
"S.D. | 354 | 488 | 787 | 6.70 0.04 0.03
CV% 60.74 | 72.96 | 89.53 | 86.28 | 51.59 | 44.07
1 Plasma - T12 g -AUCt : AUCi
| Parameters (hours) (ng/ml-hours) (ng/ml-hours)
Treatment | . A B | A B A B
. B R MEAN | 12.00 | 12.74 |101.42| 101.37 | 109.33 | 112.51
Rt NI SD. | 599 | 1032 | 4803 | 61.79 | 49.69 | 66.72
R DL “CV% 4989 | 80.97 | 4736 [ 6095 | 4545 [ 59.30
MIN ESILE———_———
MAX —

Table 6 -
Summary Statlstlcs for B- Hydroxylovastatm

, Single Dose Fasting Study, 240 mg Dose
Treatment A: Lovastatin, USP, 2x40 mg tablets, Lot # 980611
Treatment B: Mevacor®, 2x40 mg tablets, Lot # E1334

PK Parameter LS Mean Ratio Geometric Mean Ratio | 90% C.L
(Treatment) . A - B A/B A B | AB
In AUCt (ng-hr/mL) 4.51 448 1.02 90.77 88.08 1.03 96-111
In AUCi (ng-hr/mL) | 459 | 4.60 1.00 100.71 94.20 1.07 97-118
InCmax (ng-hr/mL) 1.60 - 1.70 0.94 493 5.48 0.90 82-99

 APPEARS THIS WAY
" ON ORIGINAL




Table 7

Mean Plasma Concentrations of lovastatin following an oral dose of 80 mg
. Treatment A: Lovastatin, USP, 2x40 mg tablets, Lot # 980611 under fasting conditions
Treatment B: Lovastatin, USP, 2x40 mg tablets, Lot # 980611 under fed conditions
S { Treatment C Mevacor® 2x40 mg tablets, Lot # E1334 under fed conditions

- Plasma Conc. (ng/ml), -
Time - | v -0 ‘ " Mean, S.D.
(hours) [Treatment A | Treatment B | Treatment C | Ratio B/A | Ratio B/C|
0  [0.00] 000} 0.00 000/ 0.00)0.00{f 0.00 0.00
- 0.25¢ 0.12°| 023 | 0.32 | 043 | 0.73 | 2.08 2.67 0.44
~:2.0.50 134 | 1.90 | 3.75| 4.54 | 3.27 | 5.55 2.80 1.15
SR S e 100 | 287 2.94 114.08 1242 | 8.01 | 9.34 491 1.76
s [ 150 [ 319291 | 1598 1254|1089 1057| 501 47
e e - 2.00 2.96 | 2.27 |113.79|11.42| 10.88 | 9.03 4.66 1.27
2.50 - |'2.97 | 2.54 | 11.06 | 10.32 | 10.14 | 6.88 3.72 1.09
--3.00. 252 |'1.74 | 8.60 | 8.19 | 10.13 | 9.79 341 0.85
»3.50 | 2.58 | 2.04 | 6.50 | 5.71 10.78 | 16.78 2.52 0.60
4,00 2.38 | 176 | 5.08 | 4.68 | 9.07 | 15.08 2.13 0.56
4.50 348 1 239 | 433 | 3.97 | 882 |17.79 1.24 0.49
~5.00 4.54 1254 | 330 | 2.76 | 6.60 |12.79 0.73 0.50
6.00 452 | 258 | 226 | 2.24 | 390 | 6.82 . 0.50 0.58
7.000 | 431 | 257 | 1.71 | 1.69 | 2.96 | 5.07 0.40 0.58
. 8.00  |.3.78 ] 261 | 145 | 147 |'2.21 | 3.66 0.38 | . 0.66
10.00 | 434 [ 3.18 [ 1.18 | 1.25 | 1.55 | 2.36 -.0.27 ‘, 0.76
--12.00 290 | 1.66 | 0.83 1 091 | 0.97 | 1.33 0.29 0.86
16.00 236 | 1.72 ‘ 0.51 | 0.66 | 0.62 | 0.93 0.22 0.82
- 24.00 227 1194 | 037 | 042 | 0.51 | 0.88 0.16 0.73
36.00 1.16.1 096 | 0.12 | 0.19 | 0.14 | 0.25 0.10 0.86
48.00 0.55]053]0.05] 011 ] 0.04 | 0.11 0.09 1.25
-60.00 | 0.15.0.18 |.0.00 | 0.00 | 0.01 | 0.02 0.00 0.00
72.00. 0.06 | 0.10 | 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00
APPEARS THIS WAY
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coe s S Table 8
RN e o : - Lovastatin Pharmacokinetic Parameters
- ‘ Single Dose Fed and Fasting Study, 80 mg Dose
' Treatment A: Lovastatin, USP, 2x40 mg tablets, Lot # 980611 under fasting conditions
" Treatment B: Lovastatin, USP, 2x40 mg tablets, Lot # 980611 under fed conditions
" Treatment C: Mevac0r®, 2x40 mg tablets, Lot # E1334 under fed conditions

* Plasma * | & Cmax e - Tmax Kel
Parameters | - (ng/ml) R (hours) - - (1/hours)
Treatment | . A B C . A B C A B C
MEAN | 582 17.73 | 17.93 9.50 1.69 1.97 0.07 0.16 0.16
“SD.- - [-312. ] 13.82 18.13 8.41 0.82 0.92 0.04 0.13 0.10
CV% | 53.64 | 7798 |101.07| 88.51 48.69 | 46.40 55.38 | 81.90 | 65.55
. MIN
_..Plasma oo TW2 o AUCt AUCI
Parameters | - . (hours) B (ng/ml-hours) (ng/ml-hours)
Treatment A B C A B C A B C
MEAN 11.74 | 824 | 6.66 | 105.07 | 62.61 | 72.13 111.62 | 65.01 73.83
S.D. - 5.90 6.27 4.18 58.01 50.24 81.65 | 61.30 50.74 82.42
CV% 5029 | 76.13 | 62.74 | 55.21 80.24 | 113.20 | 54.92 78.06 | 111.63
" MIN '

Table9 e
: Summary Statistics for Lovastatin
Smgle Dose Fed and Fasting Study, 80 mg Dose
Treatment A: Lovastatin, USP, 2x40 mg tablets, Lot # 980611 under fasting conditions
 Treatment B: Lovastatin, USP, 2x40 mg tablets, Lot # 980611 under fed conditions
. Treatment C Mevacor® 2x40 mg tablets, Lot # E1334 under fed conditions

PK Parameter - LS Mean Ratio Geometric Mean Ratio

(Treatment) B C B/C B C B/C

“In AUCt (ng-hr/mL) |~ 391 | 3.88 1.01 49.90 48.42 - 1.03
In AUCi (ng-hr/mL) 3.96 - 391 - 1.01 52.46 49.90 1.05
InCmax (ng-hr/mL) 2.58 - 2.58 1.00 13.20 13.20 1.00
- PK Parameter - LS Mean Ratio | Geometric Mean Ratio
(Treatment) | ~ B~ |- A | B/A B A B/A

In AUCt (ng-hr/mL) | 391 - 4.51 - 0.86 49.90 90.02 0.55
In AUCi (ng-hr/mL) -3.96 - 4.57 0.86 52.46 .| 96.54 0.54
InCmax (ng-hr/mL) | - 2.58 - 1.61 1.58 13.20 5.00 2.63
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_ L Table 10
‘Mean Plasma Concentrations of B-hydroxylovastatin following an oral dose of 80 mg
Treatment A: Lovastatin, USP, 2x40 mg tablets, Lot # 980611 under fasting conditions
" “Treatment B: Lovastatin, USP, 2x40 mg tablets, Lot # 980611 under fed conditions
L ‘Treatmyent C: Mevacor®, 2x40 mg tablets, Lot # E1334 under fed conditions

S G Plasma Conc. (ng/ml),
“Time Roos e ese s i Mlean, SDL -
“(hours) [Treatment A | Treatment B | Treatment C | Ratio B/A | Ratio B/C
0 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 0.00. 0.00 - 0.00
.0.25 .0.02 | 0.05 | 0.01 |-0.04 | 0.05 ] 0.18 0.50 . 0.20
~0.50 102610231026 )]034]0281075 ]| 100 0.93
1.00 1.05 1 0.76 | 2.26 | 2.07.| 1.25 | 1.77 2.15 1.81
1.50 - { 1.86 | -1.14-| 446 | 2.90 | 2.84 | 2.42 2.40 1.57
200 | 254} 145 ] 6.59 | 3.21 | 4.69 | 2.86 2.59 1.41
2,50 | 3.34 ] 1.70 | 7.96 | 3.76 6.68 | 3.67 2.38 1.19
3.00 3.83 | 1.87 | 9.03 {-4.52 1 8.54 | 4.53 2.36 1.06
3.50 | 4.09 ] 2.00 10.02 [ 5.21 | 11.53 | 7.47 2.45 0.87
4.00 4,14 1 1.92 | 9.97 | 521.|112.71| 9.58 241 ‘ 0.78
4.50 462 | 1.80 | 10.35] 6.16 | 15.47| 14.17 2.24 0.67
5.00 .| 331 ] 121 8.5 5.55 |'12.24|11.87| . 2.57 0.69
7. 6.00 . 2.71 11112 | 5.73 | 407 | 747 | 5.62. 2.11 0.77
7.00 - 2.80 1.38 | 4.19 | 6.02 6.06 | 5.08 1.50 0.69
"800 | 315 | 227 | 371 | 255 | 497 | 456 | 118 | 0.75
10.00 . 3.81 | 234 | 2.62 | 1.82 3.38 | 347 0.69 0,78
1200 | 3.78 1 2.54 | 1.85 | 1.54 | 2.21-1 226 | . 049 0.84
16.00 234 ] 1411 0.77 1 079 | 0.90 | 1.04 0.33 0.86
--24.00 1.83 | 1.44 | 0.34 | 0.45 | 0.48 | 0.83 0.19 0.71
36.00 - | 0.90. 1.05 | 0.12 027 | 0.15 | 0.35 0.13 0.80
48.00 0.74 | 1.33 | 0.07 | 0.13 | 0.08 | 0.23 0.09 0.88
60.00 0.36 | 0.65 | 0.02 | 0.07 | 0.02 | 0.06 0.06 1.00
-72.00 0.14 | 0.34 | 0.01 | 0.03.|] 0.01 | 0.04 0.07 - 1.00

© APPEARSTHISWAY
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, Table 11
B-hydroxylovastatin Pharmacokinetic Parameters
- Single Dose Fed and Fasting Study, 80 mg Dose
e : :  Treatment A: Lovastatin, USP, 2x40 mg tablets, Lot # 980611 under fasting conditions
o - Treatment B: Lovastatin, USP, 2x40 mg tablets, Lot # 980611 under fed conditions
T ~Treatment C: Mevacor®, 2x40 mg tablets, Lot # E1334 under fed conditions

Plasma |- . Cmax . . Tmax . Kel

Parameters S (ng/ml) - (hours) (1/hours)
Treatment | A - B C. A B C A B C
MEAN "5.52 11.97 | 16.15 6.97 3.69 4.36 0.07 0.20 0.20
S.D. 2.25 6.18 |13.95 3.72 1.02 1.19 0.04 0.12 0.10
CV% -~ |-40.75 | 51.59 | 86.38 | 53.35 27.52 27.19 55.34 | 63.43 | 51.32
MIN —
~MAX ! : . - - - ; ) )
. Plasma o T1 . . AUCt AUCi
Parameters | =~~~ " (hours) ) (ng/ml-hours) (ng/ml—hours)
_ Treatment A B C A B C A B C
MEAN _11.96 5.69 | 4.94 100.55 | 72.21 87.96 | 108.59 | 74.26 86.91
S.D. 5.92 4.44 3.40 71.47 36.86 72.63 77.02 37.83 74.27
CV% . 4949 | 78.05 | 6895 | 71.08 51.05 82.57 70.92 50.94 85.45
‘ MIN - — ——— = !

; S Table12
Summary Statlstlcs for B-hydroxylovastatin
~ Single Dose Fed and Fasting Study, 80 mg Dose
Treatment A: Lovastatin, USP, 2x40 mg tablets, Lot # 980611 under fasting conditions
Treatment B: Lovastatin, USP, 2x40 mg tablets, Lot # 980611 under fed conditions
Treatment C: Mevacor®, 2x40 mg tablets, Lot # E1334 under fed conditions

PK Parameter LS Mean Ratio Geometric Mean Ratio

(Treatment) B C B/C B C B/C

: In AUCt (ng-hr/mL) 4.13 4.18 0.99 62.18 65.37 - 0.95
In AUCi (ng-hr/mL) 4.15 421 0.99 63.43 | 67.36 0.94

InCmax (ng-hr/mL) = 2.35 2.48 0.95 10.49 11.94 0.88

PK Parameter : LS Mean Ratio Geometric Mean Ratio

. (Treatment) - B A B/A B A B/A

In AUCt (ng-hr/mL) | = 4.13 4.39 0.94 62.18 80.64 0.77

~In AUCi (ng-hr/mL) 4.15 4.46 0.93 63.43 86.49 0.73

InCmax (ng-hr/mL) 2.35 1.57 1.50 10.49 4.81 2.18

© APFEARS THIS WA
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Figure 1

Mean Plasma Concentrations of Lovastatin, (Lovastatin, USP,
2x40 mg Tablets) under Fasting Conditions, Test (Trt A) vs

Reference (Trt B)

sk
|

Plasma Conc. ng/ml

——Test

—=- Reference

30 40 S0 60 70 80

Time (hours)




Plasma Conc. ng/ml

Figure 2

Mean Plasma Concentrations of cﬁm-m%ancx% Lovastatin,
(Lovastatin, USP, 2x40 mg Tablets) under Fasting OS:ES:? Test
- (Trt A) vs Reference (Trt B) |
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
75-636

ADMINISTRATIVE DOCUMENTS




APPROVAL SUMMARY PACKAGE # 3

ANDA NUMBER: 75-636

FIRM: Eon Labs
227-15 N. Conduit Ave
Laurelton, NY 11413

) ‘ APPEARS THIS WAY
I?OSAGE FORM: Tablets ON OR‘G‘NAL
STRENGTH: 10 mg, 20 mg and 40 mg
DRUG: Lovastatin Tablets USP

CGMP STATEMENT/EIR UPDATED STATUS:
EER was found acceptable on 12/7/00.

BIO STUDY:
Bio status: Acceptable as of bio review signed off on 8-11-99.

METHODS VALIDATION - (DESCRIPTION OF DOSAGE FORM SAME AS FIRM'S):
MV not required.

STABILITY - ARE CONTAINERS USED IN STUDY IDENTICAL TO THOSE IN
CONTAINER SECTION?

Containers used in the stability studies are identical to those
listed in container section.

LABELING:
Labeling: Acceptable on 11/27/01.

STERILIZATION VALIDATION (IF APPLICABLE) :
N/A

SIZE OF BIO BATCH - (FIRM'S SOURCE OF NDS O.K.?):
Lot # 980611 and its size is Tablets.

Source of NDS:

Referenced DMF # «-. was found adequate per review completed on
3-6-00 by this reviewer. New amendments do not need to be
reviewed per Division policy.

APPEARS THIS WAY
ON ORIGINAL



SIZE OF STABILITY BATCHES - (IF DIFFERENT FROM BIO BATCH WERE
THEY MANUFACTURED VIA SAME PROCESS?)

Exhibit batches for Lovastatin Tablets, 10mg and 20 mg and 40 mg
lot # 980616 and 980615 and 980611, respectively and size of
these batches , Tablets.

Exhibit/stability batch is manufactured via same manufacturing
process.

PROPOSED PRODUCTION BATCH - MANUFACTURING PROCESS THE SAME AS
BIO/STABILITY?

Intended production batch size for the drug product is 7 —m
Tablets for all three strengths tablet.

Manufacturing process for the intended production size is
identical to that used for the exhibit/bio/stability batch.

cc: ANDA 75-636

S
Endorsements: \f} -
HFD-625/MShaikh/ { '74%0( ’
HFD-625/MSmela/

”

mn
V:\firmsam\eon\ltrs&rev\75636app.sm3 ,%%/
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NDA 19-643/S-057

Merck & Co., Inc. MAR
Attention: Charles Hyman, M.D.

P.O.Box 4

West Point, PA 19486

Dear Dr. Hyman:

Please refer to your supplemental new drug application (S-057) dated November 6, 1998,
received November 9, 1998, submitted under section 505(b) of the Federal Food, Drug, and
Cosmetic Act and 21 CFR 314.70(c) for Mevacor (Lovastatin) tablets.

The supplemental application contains final printed labeling (#7825344) that will be
implemented on or about June 1, 1999. Supplement-057 provides for changes in the
CONTRAINDICATIONS, WARNINGS/ Skeletal Muscle and PRECAUTIONS/ Drug
Interactions sections of the Mevacor package insert. These include:

1. Deletion of statements pertaining to ander CONTRAINDICATIONS,
WARNING/Skeletal Muscle and PRECAUTIONS, Drug Interactions.

5 Revisions to the WARNINGS, PRECAUTIONS, ADVERSE REACTIONS and DOSAGE
AND ADMINISTRATION sections. These include: ’

« WARNINGS
The subsection “Skeletal Muscle” has been relocated ahead of the subsection “ Liver
Dysfunction”.
. WARNINGS, Skeletal Muscle
The entire skeletal muscle section has undergone extensive editorial revision.
. PRECAUTIONS, Information for Patients ‘
~ The phrase* - N - has been deleted.
. PRECAUTIONS, Drug Interactions
The term © - —— has been replaced by “cyclosporine”.
. PRECAUTIONS, — -7 ‘
The phrase “(see WARNINGS, Skeletal Muscle)” has been added to the end of the
paragraph.
. ADVERSE REACTIONS, Laboratory Tests :
The term ’ has been replaced by “creatine kinase”.

The acronym, * ‘/;", h;s been replaced by “CK”.

11999



NDA 19-643/S-057

Page 2
. ADVERSE REACTIONS, Concomitant Therapy and DOSAGE AND
ADMINISTRATION
The term © — — " has been replaced by “cyclosporine”.
. DOSAGE AND ADMINISTRATION, Concomitant Therapy

1. The heading has been revised to “Concomitant Lipid-Lowering Therapy”.

2. There is an updated revision regarding bile acid sequestrant. - \

3. A maximum dosage recommendation of 20 mg of Mevacor has been included for
patients receiving concomitant fibrates or niacin based on an analysis of myopathy
and rhabdomyolysis during post-marketing surveillance.

We have completed the review of this supplemehtal application and have concluded that
adequate information has been presented to demonstrate that the drug is safe and effective for
use. Accordingly, the supplemental application is approved effective on the date of this letter.

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

MEDWATCH, HF-2

FDA

5600 Fishers Lane
Rockville, MD 20852-9787

We remind you that you must comply with the requirements for an approved NDA set forth
under 21 CFR 314.80 and 314.81.

If you have any questions, please contact Margaret Simoneau, R.Ph,, Regulatory Management
Officer, at (301) 827-6418.

Sincerely yours,

13/ lagy9/

Solomon Sol!el, M.D.
Director
: Division of Metabolic and Endocrine Drug
APPEARS THIS WAY Products .
ON ORIGINAL Office of Drug Evaluation II
Center for Drug Evaluation and Research



~ REVIEW OF PROFESSIONAL LABELING
 DIVISION OF LABELING AND PROGRAM SUPPORT
‘.~ LABELING REVIEW BRANCH

- ANDA Number: 75-636  Date of Submission: May 14, 1999
. Applicant's Name: Eon Labs. ' o

;[flEstabliShedlName:fLovastatiqLTablets USP, 10 mg, 20 mg and 40 mg

~© Labeling Deficiencies: - .

CONTAINER (60s, 90’s, 500’s and 1000s)

t f§$tiéféC£ofy‘in;dfaft.

NSERT =

| GENERAL COMMENT .

,,;Pléaééfhéte thé”mdst'recent‘labeling for the
“reference listed drug, MEVACOR®, was approved

March 1, 1999. Please revise your insert labeling

' to be in accord with the enclosed copy of this
labeling.. ' ' C :

. We encourage the inclusion of “Rx only” in this
. section,

Please revise your container labels and insert labeling, as
instructed above, and submit 12 copies of final printed

) container labels for each strength and package size, along
‘with 4 copies of draft insert labeling.

©  Prior to approval, it may be necessary to further revise

~ your labeling subsequent to approved changes for the _
:referean»liStedgdrug. We suggest that you routinely monitor

“the following website :for any approved changes-

' http://www.fda.gov/cder/ogd/rld/1abeling_review branch.html

APPEARS THIS WAY
~ ON ORIGINAL



To'faeilitate review of your next submission, and in
B accordance with 21 CFR 314.94(a ) (8) (iv), please provide a

”.ASlde by-side comparison of your proposed labeling with your

‘last submission w1th all differences annotated and

'r:'explalned

/

.Ph.

Division of Labeling and Program Support
- Office-of Generic Drugs

Center for Drug Evaluation and Research

APPEARS THIS WAY
ON ORIGINAL




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
75-636

CORRESPONDENCE




e Fon Labs Eon Labs Manufacturing, Inc.
The Pharmacy Drug Company 227-15 N. Conduit Avenue
Laurelton, NY 11413
Telephone 718 276-8600
Fax 718 949-3120

October 22, 2001

Michelle Dillahunt

Office of Generic Drugs, HFD-600
Center for Drug Evaluation and Research

Food and Drug Administration NEW CORRESP
Document Control Room NC)
Metro Park North 1l '

7500 Standish Place

Rockville, MD 20855-2773
General Correspondance

RE: Lovastatin Tablets, USP, 10’mg, 20 mg and 40 mg
ANDA 75-636

Dear Ms. Dillahunt:

The applicant, Eon Labs Manufacturing, Inc., acknowledges that a pediatric exclusivity
expiring on September 11, 2002, has been granted to Merck and Company ,Inc. for
Mevacor®, NDA 19-643.

We certify that Lovastatin tablets manufactured in conformance to the above mentioned
application will not be marketed or distributed for this indication until after the expiration
date of the exclusivity on September 11, 2002.

If there are any comments or questions about this application, please contact me at
telephone (718) 276-8600, extension 343, facsimile (718) 276-8635.

Sincerely,
Eon Labs Manufacturing, Inc.

"Amal Shaker
Sr. Regulatory Affairs Associate

APPEARS THIS WAY
ON ORIGINAL




ANDA 75-636 - JUL 18 20

Eon Labs Manufacturing, Inc. AP PEARS THIS WAY
Attention: Sadie M. Ciganek _ ON ORIGINAL

227-15 North Conduit Avenue
Laurelton, NY 11413

Sent by Facsimile and U.S. Mail
Dear Ms. Ciganek:

This is in reference to your abbreviated new drug application (ANDA) for Lovastatin Tablets USP,
10 mg, 20 mg and 40 mg dated, May 14, 1999, submitted pursuant to Section 505(j) of the Federal
Food, Drug, and Cosmetic Act. This letter is to inform you that the reference listed drug (RLD),
Mevacor® (Lovastatin) Tablets USP, upon which you have based your application, is subject to a
period of pediatric exclusivity which expires on December 15, 2001. :

Pursuant to the June 22, 2001, Court Order entered by Judge James Robertson in Merck & Co., Inc.

v. Food and Drug Administration, et. al., Civil Action No. 01-1343 (JR) in the U.S. District Court for
the District of Columbia, the Pediatric Exclusivity Board’s Memorandum of June 15, 2001, was
vacated and remanded for further consideration. The Pediatric Exclusivity Board reconsidered its
decision and on July 17, 2001, decided to grant pediatric exclusivity to Mevacor® (Lovastatin)
Tablets USP. Therefore, the e : e i

o

Based upon the information you have presented to date, the drug is safe and effective for use as
recommended in the submitted labeling. Therefore, the application is tentatively approved.

This determination is based upon information available to the Agency at this time, i.e., information
in your application and the status of current good manufacturing practices (CGMPs) of the facilities
used in the manufacture and testing of the drug products, and is subject to change on the basis of
new information that may come to our attention. Final approval cannot be granted earlier than
December 15, 2001.

As noted in the current edition of the Agency’s publication entitled “Approved Drug Products with
Therapeutic Equivalence Evaluations” (Orange Book), U.S. Patent number 4231938 (‘938 patent)
for the RLD, Mevacor® (Lovastatin), was scheduled to expire on June 15, 2001. Your application
contains a Paragraph III Certification to the ‘938 patent under Section 505(G)(2)(A)(vii)(III) of the
Act stating that your commercial manufacture, use, or sale of these drug products will not commence
until the expiration of the patent.

However, Section 111 of Title I of the Food and Drug Administration Modernization Act of 1997
(FDAMA) created section 505(A) of the Federal Food , Drug and Cosmetic Act (21 U.S.C. 355a).
Section 505A permits the sponsor of the new drug application for the RLD to obtain an additional
six months of exclusivity if, in accord with the statute, the sponsor submits data previously requested
by the Agency relating to the safe and effective use of the drug in a pediatric population. In this




ANDA 75-636 . ‘ t

case, the RLD holder, Merck, has submitted data to support the use of Mevacor® (Lovastatin) in a
pediatric population. The Agency’s Pediatric Exclusivity Board has determined that the data support
the granting of 6 months of exclusivity to the RLD. Consequently, the awarding of this exclusivity
will effectively lengthen the life of the patent referenced above by an additional 6 months.
Therefore, final approval of your application may not be made effective pursuant to 21 U.S.C
3255(G)(5)(B)(ii) of the Act until the additional exclusivity period granted to the RLD holder for the
‘938 patent has expired on December 15,2001.

Because the Agency is granting a tentative approval for this application, when you believe that
your application may be considered for final approval, you must amend your application to notify
the Agency whether circumstances have or have not arisen that may affect the effective date of final
approval. To reactivate your application, please submit an amendment at least 60 days (but not more
than 90 days) prior to the date you believe your application will be eligible for final approval. This
amendment should identify changes, if any, in the conditions under which the product was
tentatively approved, and should include updated information such as final printed labeling,
chemistry, manufacturing, and controls data as appropriate. Please note that this amendment should
be submitted even if none of these changes were made. The amendment should be designated
clearly in your cover letter as a MINOR AMENDMENT. In addition to this amendment, the
Agency may request at any time prior to the final date of approval that you submit an additional
amendment containing the information described above. Any changes in the conditions outlined in
this abbreviated application and the status of the manufacturing and testing facilities' compliance
with current good manufacturing procedures are subject to Agency review before final approval of
the application will be made. In addition to, or instead of, the amendments referred to above, the
Agency may, at any time prior to the final date of approval, request that you submit amendments
containing the information requested above.

The drug products that are the subject of this abbreviated application may not be marketed without
final Agency approval under Section 505 of the Act. The introduction or delivery or introduction
into interstate commerce of this drug before the effective final approval date is prohibited under
Section 501 of the Act. Also, until the Agency issues the final approval letter, these drug products
will not be listed in the Agency's "Approved Drug Products with Therapeutic Equivalence
Evaluations" list.

Please contact Cecelia Parise, R.Ph., Special Assistant for Regulatory Policy at (301) 827-5845, for
further information regarding this issue.

Sincerely yours,
/. N
el
/ 1 { /
Gary J. Buehler 11 8/o/
Director
Office of Generic Drugs

Center for Drug Evaluation and Research



ANDA 75-636

JUL -3 2004
Eon Labs Manufacturing, Inc. 7
Attention: Sadie M. Ciganek .
227-15 North Conduit Avenue APPEARS THIS WAY

Laurelton, NY 11413 ON ORIGINAL

Sent by Facsimile and U.S. Mail
Dear Ms. Ciganek:
This is in reference to your abbrev1ated new drug apphcatlon dated May 14, 1999, submitted

pursuant to Section 505(j) of the Federal Food, Drug, and Cosmetic Act (Act), for Lovastatin
Tablets USP, 10 mg, 20 mg and 40 mg.
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Therefore, the drug products that are the subject of this abbrev1ated new drug apphcatlon may
not be marketed under Section 505 of the Act. You will receive further notice from the Agency
that either the- - e e e s e T T e
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introduction or dehvery for 1ntroductlon of these drug products into interstate commerce before
this occurs is prohibited under Section 501 of the Act.

If you have any questions, please contact Cecelia Parise, R.Ph. Special Assistant for Regulatory
Policy, Office of Generic Drugs, at (301) 827-5845.

Sincerely,
2
C )
' Gary é{m g I 3\ o
Acting Director
Office of Generic Drugs

Center for Drug Evaluation and Research

Enclosure: Court Order dated June 22, 2001



ANDA 75-636

JUN 18 200i

Eon Labs Manufacturing, Inc.

Attention: Sadie M. Ciganek ' ’ ,
227-15 North Conduit Avenue APPEARS THIS WAY

Laurelton, NY 11413 ON ORIGINAL

Sent by Facsimile and U.S. Mail

Dear Ms. Ciganek:

This is in reference to your abbreviated new drug appliéation dated May 14, 1999, submitted

pursuant to Section 505(j) of the Federal Food, Drug, and Cosmetic Act (Act), for Lovastatin
Tablets USP, 10 mg, 20 mg and 40 mg.
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Until the stay expires on Wednesday June 20, 2001, 11:59 p.m., or is extended or vacated by
further order of the court, the drug products that are the subject of this abbreviated new drug
application may not be marketed under Section 505 of the Act. The introduction or delivery for
introduction of these drug products into interstate commerce before this occurs is prohibited
under Section 501 of the Act.

If you have any questions, please contact Cecelia Parise, R.Ph. Special Assistant for Reguiatory
Policy, Office of Generic Drugs, at (301) 827-5845.

Sincerely,

5
I sl

\ 118 /01
Gary Buehler b / 18 /
Acting Director

Office of Generic Drugs
Center for Drug Evaluation and Research

Enclosure: Court Order dated June 16, 2001



Eon Labs Eon Labs Manufacturing, Inc.
The Pharmacy Drug Company 227-15 N. Conduit Avenue
. Laurelton, NY 11413
Telephone 718 276-8600
Fax 718 949-3120

July 12, 1999

Dale P. Conner, Pharm D.

Director
Division of Bioequivalence ORIG AMERNUNENT
Office of Generic Drugs, HFD-650 A’B

Center for Drug Evaluation and Research

Metro

Park North II

7500 Standish Place, Room 150
Rockville, MD 20855-2773

Re:

TELEPHONE BIOEQUIVALENCY AMENDMENT

Lovastatin Tablets, USP, 10 mg, 20 mg & 40 mg
ANDA 75-636

Dear Dr. Conner:

Reference is made to the telephone call from FDA’s Patty Nguyen, Project Manager and
Mamata Gokhale, Reviewer from Division of Bioequivalence to Eon Labs Manufacturing
Inc.’s Patricia Kaufold, Manager of Regulatory Affairs on July 9, 1999 for our Abbreviated
New Drug Application, Lovastatin Tablets, USP, 10 mg, 20 mg and 40 mg, ANDA 75-636.

Listed below are our responses to the two points that were discussed.

1. Comment: Thereis a discrepancy in the expiration date of the RLD for the 40
mg tablet in Eon’s CoA as compared to the Pharmacokinetics
section of the bio study. For the RLD (Mevacor, 40 mg, lot #
E1334) Eon’s CoA states 10/98 as the expiration date and the
Pharmacokinetics section of the bio study states 10/99 as the
expiration date. Since they are the same lot #, they should be the
same. Which is the correct date?

Response: The correct expiration date for the RLD, Mevacor Tablets, 40 mg, lot
# FE1334is 10/99. We are providing corrected copies of Eon’s CoA for
the RLD (Attachment 1). '

2. Comment: Please provide the expiration dates A or the 10 mg and
20 mg tablets. &> (L

RECD
Dale P. Conner. Pharm D. July 12, 1999\K JUL 131999 ||Pagelof2
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Response: The expiration date of Mevacor Tablets, 10 mg, lot # E1280 is 5/99 and
the expiration date of Mevacor Tablets, 20 mg, lot # E8509 is 8/99.

If further information is needed or if there are additional questions, please do not hesitate to
call me at 718-276-8607 extension 423.

Sincerely,
Eon Labs Manufacturing, Inc.

Pﬁmz@gg@

atricia Kaufold
Manager, Regulatory Affairs

APPEARS THIS WAY
ON ORIGINAL

Dale P. Conner. Pharm D. July 12,1999 Page 2 of 2
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ANDA 75-636

APPEARS THIS WAY
ON CRIGINAL

Eon Labs Manufacturing, Inc.

Attention: Sadie M. Ciganek

227-15 North Coduit Avenue

Laurelton, NY 11413 JUN 2 3 1999
llll"lll"llllllll"ll"l"llll

Dear Madam:
We acknowledge the receipt of your abbreviated new drug
application submitted pursuant to Section 505(j) of the Federal

Food, Drug and Cosmetic Act.

Reference is also made to the telephone conversation dated
June 11, 1999 and your faxed amendment dated June 14, 1999.

NAME OF DRUG: Lovastatin Tablets USP, 10 mg, 20 mg and 40 mg
DATE OF APPLICATION: May 14, 1999
DATE (RECEIVED) ACCEPTABLE FOR FILING: May 17, 1999

We will correspond with you furﬁher after we have had the
opportunity to review your application.

Please identify an§ communicationsvconcerning this application
with the number shown above.

Should you have questions concerning this application contact:
Denise Huie

Project Manager
(301) 827-5848

Sincerely yours,

IS

, Y adis
‘ Robert L. West, M.S., R.Ph.
APPEARS THIS WAY D pertor,

ON ORIGINAL Division of Labeling and Program Support
Office of Generic Drugs
Center for Drug Evaluation and Research
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= Fon Labs Eon Labs Manufacturing, Inc. A 9t
The Pharmacy Drug Company 227-15 N. Conduit Avenue N \\”‘\ M ‘
Laurelton, NY 11413 Lﬂz / { 5%
Telephone 718 276-8600

Fax 718 949-3120

APPEARS THIS WAY

June 14, 1999 ON ORIGINAL
Sandra Middleton -

Office of Generic Drugs, HFD-600 NEW CORRESp
Center for Drug Evaluation and Research ‘
Food and Drug Administration /V C

‘Document Control Room
Metro Park North Il .

7500 Standish Place
Rockville, MD 20855-2773

RE: General Correspondance ,
Lovastatin Tablets, USP, 10 mg, 20 mg and 40 mg ANDA 75-636

Dear Ms. Middieton:

The applicant, Eon Labs Manufacturing, Inc., acknowledges that an exclusivity for the
primary prevention of coronary heart disease in patients without symptomatic
cardiovascular disease who have average to moderately elevated Total - C and LDL-C
and below average HDL-C expiring on March 11, 2002, has been granted to Merck
and Company , Inc. for Mevacor®, NDA 19-643. A copy of the relevant page of the 19"
edition of the "Orange Book" follows.

We certify that Lovastatin tablets manufactured in conformance to the above mentioned
application will not be marketed or distributed for this indication until after the expiration
date of the exclusivity on March 11, 2002. Furthermore, we have reviewed our
proposed labeling for Lovastatin to ensure it does not include this indication.

If there are any comments or questions about this application, please contact me at
telephone (718) 276-8600, extension 330, facsimile (718)276-8635.

Sincerely,
Eon Labs Manufacturing, Inc.

“Sadie M. Ciganek’
Vice President Regulatory Affairs




= [Fon Labs Eon Labs Manufacturing, Inc. | \ \
The Pharmacy Drug Company 227-15 N. Conduit Avenue M &7 \(&
Laurelton, NY 11413 ‘ \ \g}f
XA
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Telephone 718 276-8600 !

Fax 718 949-
May 14, 1999 ax 718 949-3120

Douglas L.-Sporn

Director

Office of Generic Drugs, HFD-600
Center for Drug Evaluation and Research ,
Food and Drug Administration r

Document Cogtrol Room APPEARS THIS WAY
Metro Park North Il ON ORIGINAL
7500 Standish Place, Room 150

Rockville, MD 20855-2773

RE: Original ANDA - PAPER AND ELECTRONIC
Lovastatin Tablets, USP, 10 mg, 20 mg and 40 mg

Dear Mr. Sporn:

Pursuant to section 505(j) of the Federal Food, Drug and Cosmetic Act,
enclosed is an original Abbreviated New Drug Application for Lovastatin Tablets,
USP, 10 mg, 20 mg, and 40 mg. This application consists of the following
volumes:

Volume 1 Debarment, patent and exclusivity certifications, Section
505(j)(2)(A) information, labeling, dissolution profiles,
certificates of analysis, components and composition
statements and raw material control data.

Volume 2 Manufacturing and packaging records including
executed batch records.

Volume 3 Container/closure, finished product control, methods
validation, stability data, control numbers, samples, and
environmental impact statement.

Volume 4-31 Bio equivalence study summary and test results (also
included are diskettes).

A full table of content precedes each appropriately paginated volume.

Please note that the electronic submission will be submitted separately
within 30 days.

D. Sporn May 14, 1999 Page 1 of 2




We have also included an analytical methods validation package in a separate
volume.

In addition to the archival and review copies, we are submitting a certified true
copy of the chemistry, manufacturing and controls data to the District Field
Office, Brooklyn, New York. Subsequent amendments or supplements
containing chemistry, manufacturing and controls data will also be submitted to
the District Field Office.

If there are any comments or questions about this application, please contact
me at telephone (718) 276-8600, extension 330, facsimile (718)276-8635.

Sincerely,
Eon Labs Manufacturing, Inc.

Sadie M. Ciganek
Vice President Regulatory Affairs

APPEARS THIS WAY
ON ORIGINAL

D. Sporn May 14, 1999 Page 2 of 2





