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NDA 20-261/5-019

Novartis Pharmaceuticals Corporation
Attention: Jerry Klimek
Associate Director Regulatory Affairs
59 Route 10 »
East Hanover, New Jersey 07936

Dear Mr. Klimek: _
Please refer to your supplemental new drug application dated August 4, 1998, received August
10, 1998, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for

Lescol (fluvastatin).
We note that this supplement was submitted as a 'Spemal Supplement - Changes Being Effected'

under 21 CFR 314.70(c).
This supplemental new drug application provides for changes in the PRECAUTIONS/Drug
Interactions section of the Lescol package insert. This change is the deletion of the subsection

“Other Concomitant Therapy”. Your submission stated September 1, 1998, as the
implementation date for the change.

We have completed the review of this supplemental application and it is approved. Accordingly,
the supplemental application is approved effective on the date of this letter.

If a letter communicating important information about this drug product (i.e., a “Dear Health
Care Practitioner” letter) is issued to physicians and others responsible for pat1ent care, we
request that you submit a copy of the letter to this NDA and a copy to the following address:

MEDWATCH, HF-2

FDA _
5600 Fishers Lane
Rockville, MD 20857
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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, contact Margaret Simoneau, R.Ph., Regulatory Management Officer,
" at (301) 827-6430. '

Sincerely,

(~¥-7 1
Solomon Sobel, M.D.
Director :
Division of Metabolic and Endocrine Drug Products
Office of Drug Evaluation II
Center for Drug Evaluation and Research



NDA 20-261/S-019
Page 3

cc: :

Archival NDA 20-261
HFD-510/Div. Files

HFD-510/M. Simoneau
HF-2/MedWatch (with labeling)
HFD-002/ORM (with labeling)
HFD-102/ADRA (with labeling)
HFD-40/DDMAC (with labeling)
HFD-613/0GD (with labeling)
HFD-21/ACS (with labeling) - for drug discussed at advisory committee meetirig.
HFD-95/DDMS (with labeling)
HFD-820/DNDC Division Director
DISTRICT OFFICE

Drafted by: Mas/September 1, 199

Initialed :
by:SShen1.4.99/DOrloff1.4.99/HAhn11.24.98/WBerlin11.25.98/SMoore11.24.98/R Steigerwalt11.30
.98/E.Galliers12.31.98

final:Mas1.4.99

filename: 20261.19

APPROVAL (AP)



CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
20-261/S019

LABELING




JAN. & 2000
Amm

\ X . : con-2T (Rev: B199)
H N OVARTlS v 666800

30753908

(ﬂuvastatin sodium)

Capsules
R onty
DESCRIPT .
Lescol® (ﬂuvaslaun sodiom) iS arer soluble chotesterol \owenng agen\ which acts hrough the inhibi-
fion of 3- hydroxy- -3-methylgh taryl -coen zyme A A (HME _Coh) reductas!

Fluvastatio sodium is{R"S" (B ()73 -(4-fluoro! ophenyl)- -1 (1-methy\e\hy\) 1H-rndo\—2-y\]-3,5—d’rhy-
droxy-6-1 _heptencic ac! acid, mon osodium salt. The s\ruc\ura\ tormuta is: .

0
)\ : y
CHs oH O 0- Na .
CZAH,sFNO.-Na Mol. Wt 433.46
This mo\ecu\ar enuy ine first entir ey synth tic HMG- CoA reductase nhibitor, and is 10 part structurally
gistinct from m the § \derw atives f this \herapeuuc class.

Flyvastatin SO odium 'sawh'r\e © pa\e ye\lnw, hygros pcp wder sotud! ble in watet, ethal no\ and methanol.
Lescol® (ﬂuvasla\rn sodiurm) iS supplied 25 capsy \es containing fluvastatin sodium, eau valent 1o 20 mg
or 40 g © of fluvastatin, for oral dmrnrslrarron

Active Ingredient: ﬂuvasta\m sodium

{nactive Ingredr ents: gelatin: magrnesiusm Stearate, MiCHO ws\a\hne celiutose, prege elatinized starch, red
iron oxide. jum lauryt sulfate, falc. {itanium G dioxide, yeliow n oxide, and othe er ingredients-

May Als0 lnclude zyl cohot, biac! ck iron oxrd utyp raben carboxym! ethy\cel\u\ose sodium, ede-
fate calcrum \hy\paraben propylpar siticon oxide and sodium propronate

KARMAGGLBGY

A var‘rety of clinical studies have demons! rated that elevated leve! ets of total cholesterol ((otar C) low den-
sity \ipoprote'\n cholestero! (LDL—C), and po\rp protein nB{2 membrané transport ¢ complex 10

pramote fuman atherosc\eros'rs. Simitarly, dec creased 4 levels of HDL-cho\es\ero\ (HDL- C) and its trans
ort complex, apu\ipopro\e'rn A, are associated with the de\re\opmen\ of alherosc\ero Eprdemrologrc
inves\'rga(‘rons have estab\ished {nat card'rovascu\ar morbi ‘ny and mortality vary direc with the level

of Total-C and LOL-C 2! d inverset wi leve!

\n patients with hyperchn\esrero\em'ra‘ treatment with Les col® (i\uva statin sodium m) e duced Totat- -C.

1oL-C, and apol‘rpepmle'rn 8. Lescol® (ﬂuvasla\in sodium) also M oderately veduced tf gy erides

(1G while produc'rng an increase it in HOL-G of variable magnitude- The agent had 00 con rslen( gffect oft

either Lp(a) of ﬁbrinogen. The eﬁ ct of Les! scol® (ﬂu astalin sodiurm)-ind nduced changes it lrpoprolern

. {evels, inctul ding reduc uction of S8 m cholestero o, 0 cardiovase cular mor orbidity 0F na\ty has not been
de(ermrned

pechanism of Action

{escot® (ﬂuvas\at\n sodium) is 2 ¢ ermve mhrbrtor of HMG-Co uctase, whic ich rs resnonsrb\e for

the conversion of 3-hydroxy- -3-m y\g\u(ary enzyme HMG-C A) to mev alonate, cursor of

sterols, including cho\esrerol.Ther nhibition of ho\estero\ io! sy nthesis reduce s the cho leslern\ in hepatic

celis, which slimutates the synlhesrs of LDL & ceptors and theredy \ncrea e uptake of LDL pa articles.

The ‘end result of these b‘rochemrca\ processes reduction O ilh a choles! sterol concenlm\ron

Ph armacokme\rcslMe\ahn\‘rsm

Oral Absorption

Fluvastatin is al absorbed ¥ rapidly a0 and comple teyio\\nwrng oral a dmrnrstralron. with peak nncentralrons
reached in iess than!hou 1. Following ! administeal ation 0! raﬂ)rng dose, the absotute’ bmavar\abrhly is
24% {rangé e 9% 50%). Admicy nistration W with food € ducest’ner 2 but not the & exten! t of absorption: A

ared 10 adminis istration 4 tours afte ¢ the eveni ng meal. NO
s‘rgn'rflcani d'rﬂerence in exteat of absorption or in the tiph id-lowering effects were © bserved tween the
1o adm'rn‘rs\ra\'rons. After single 0f multiple doses above 20 mg, tuva astatin € exhibits sa rabte fi f rst-pass
metabotist resu\ ng in higher-than- -expected plasm ﬂuvastatrn ancentration s. The i clnle enantiomer
accounts for ab 1 60% of the mcrease

pistribution

Fluvastatin 1S 98% bo! ound 10 v\a ma pro 5. The meant vn\um distribution (V s‘) estimated al
34.4 liters rs. The paren nt drug is geted 10 rh \Ne and 10 active labo\'( es are sent sysremrcaly
Metabalrsm

Fyvastatin 18 5 metaboliz zed in the fiver, p marily vi yia nyd nxyla(r on of the indote fing at the ¢ 5- and g-posi-
tions. N-ded! alkylation at ngd beta oxida r Hh e side: —cha \so ocours. The hydroxy metabolites have

armacologic 8 ctivity, b 1d jrculate v n the D! ood. Bath &0 gnantiome s of flvastatin are
metabotized na srmr\ar manner.
Elimination

Fluvastatin 1S primarity (about 90%) elirminated it {he feces 38 rne\ abolites, wrth 1ess than 99, present as
unchanged drug. .

Special Papulal jons .

Renal insufficiency: No s! significant (<6%) renal excretion 0! Hluvas\ann occurs in numans.

Hepatic fnsufficiency: Fluvastatin is subject 10 o satural bie first-pas \a\!o\\smlseques\rar n by lhe tiver
andis elirin: nated pry rimarity via the biliary mule Therefore, the pote! n\ra\ exists for duu acow ymulation n
patients with hepat ic insufficiency- ‘Caution s ould (heretore e exe sed when ﬂu\laslatrn godium 1S
administer ered to P ients wilhah‘rsmry‘or fiver drs o of heavy @ \c h 1 ingestio oe WARN! INGS)-

Age: Plasma levels of fuvastatin are not atfected bY age

ty due to body ight di fferences. adjus usting fo e ht decreases the

Pedratrrc o 3 2L aua\lab\e Fluvas\atrn is not indicated for use inthe pedratnc popu\anon

Steady- sta\ep .} “' jons show no evrdenceo ar,c \at\ono \uvasta n(o\k)w\ dm'rn'rstra-.
fonotuplo 80m d iy, asevrdenced by a beta-e -elirnd n hait-ite .of less _ However, under

©1998 Novarlis

(71 8-366) o 6467 (0 5-4.0) (42.8- -218)

i _ n e wee!

n=210) of patients randomized 10 40 mg daily an and fion! ited to FH pal'rents,
s WS observed. This effect was bs ved after 4 weeks of treatme! t and W
dditional 8_weeks of ﬂuvas;a\rn adm! inistration. {n the 1 rgest sing

fal e
initial evaluation period (average 0! of 4 and 8 wee! eks exposure re) an
e

ctions in
o dium ) S mall but s\a\rstrca\\y srgm(rcanl'\ncreases in HOL-C an! dcorrespondrng
e also

ronary, Ather (0SCIerosis study (LC! AS), th e effect of Lesco\0 (ﬂuvas\a\rn sodium)
ry atherosc\e_rosrs was assesse sed by @ uanmauve coronary ngiogr raphy ¢ CA) in

men Diameter (mm)

steady-state. dm jnistral ration O iﬂ astatin with the evening Mme eal results in a two-fo \d decrease in Caax 20
ore than \{

change in Mintmum LY

o, Diameter Stenosis

Change in

Genden}N_omen tend 1o have s\rgmly hrg er (but \ahslically nsign rﬁcant) n con ncentrations than :
i

' 'cME::holestmni_'me

rate of absorpuon {re ias\rng) sys(emic exposure 0 fluvastatin is increased
a single e 20 mg O 0 mg dose.

pharmacokmeue parameters in33 sub\e cts with hypercho\eslerolemia are

max ‘H\Il

LT
(ngimt) (“ghImL) (hr) (/) (hr)

mean=S0 meanxSD mean:SD mean=S0 mean=SD

(range) {range)
66+106 " 90765

(range) (range) (range\
0904 7381 25% 7

(48 g-517) {111-288) (045-2.0) (69.5- -181) (()5 -6.6)

20086 275x111 1209 87845

732189 Tasex259 1 207 108447 27 :1 3

rm a1y (071220 ©75-30) maten 08 5.9)

ppe3s  SOTEU3 12x05 0422241 27413
(119-990)

(359-\559) 05-25) (25.1- A1) 0.7-50)

n19 comro\\ed s\udre oridwide for patients is with Type :

died in
em a L o\® (ﬂuvasmrn sodium) 30! alone was adm istered t0 2326 patients in
mg, 40 Mg, and 80 Mg 40 tg ®. pid)in trials from m 6-36 wee eeks in duration. ni

dy with Lescol® (ﬂuvastatrn sodium ) (n=2 292), treatment & \ a dose 0
i 29% after 1 nine

brd)darly 2 mean LOL LG re! ductron of 35%

a mean e
Serve at endpoint (28 w weeks expnsu re). Ind along term open -label free :

LDL~C decreases of 25% (20 9. N=68), 31% (40 mg, N=298), an and 34%
i ere also seen asa re\?‘u\t of treatment Wi with i

e Wi ts in
s of 2160 mafdL: ‘These base! cline levels were pres sent rn 25 9, of the s\udy poOp- -
ratwe curonary g jograms w ere evaluated & at baseline and 2.5 yea! n 340 (79%) angio- -

significan iy s\owed the progre nary & \herosc\erosrs Compared .

um) S
fatin sod m) sign nificantly s\owed th p ogressron of lesions as measured bY

o minimum \umen diam ter (MLD) the pnm ary endpnr nt (see Figure
s (13% of allfl

me\er slenos‘rs (Frgure ), and the 10rmatron of new lesiont uvastatin
us 22% of a\\‘ p\acdebo pat'rems). Additionally: significant difference in n favor of Lescol®
was found betw

n all fuvastatin and a)l placebo patients. iR inthe distribution 3 among

sof definite progre ression, deft finite regresst jon, an mixed o7 "0 change: peneficial
re \t (change in MLD) were o independen t of patien nts' gender
e LOL-C fevels.

and consis stent-across 2

figure [
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Lescol® (fluvastatin sodium) is also indicated to slow the progression of coronary atherosclerosis in

target levels.

Therapy with lipid-altering agents should be considered only after secondary causes for hyperlipidemia
such as poorly controlled diabetes mellitus, hypothyroidism, nephrotic syndrome, dysproteinemias,
obstructive liver disease, i i i ini

ease, other 1
fluvastatin sodium, a {ipid profile should be performed fo measure Total-C, HDL-C and TG. For patients

Lipid determinations shoutg be performed at intervals of no less than 4 weeks ang dosage adjusted
according to the patient's fesponse to therapy.

The National Cholesterol Education Program (NCEP) Treat Guidelines are ized below:

LOL-Cholesterot mo/dL (mmol/L)
" Definite Two of More
Atheroscleroti Other Risk .

c Initiation

Disease* Factars** -Leve! Goal .
NO NO - . 2130 <160
(>4.9) (<4.1)
NO YES 2160 <130
(24.1) (<3.4)
YES YES or NO 2130

. <100
(23.4) (<2.6)
* Coronary heart disease or peripheral_vascular disease (including Symptomatic carotig artery disease).

“* Other risk factors. for coronary heart disease (CHD) include: age (males: 245 years; females: >55
years or premature menopause without estrogen replacement therapy); family history of Premature
CHD; current cigarette smoking; hypertension: confirmed HDL-G <35 mo/dL (<0.91 mmol/L); and dia-
betes mellitus. Subtract one risk factor if HOL-C is 260 mg/dL (>1.6 mmol/L).

Since the goal of treatment is to lower LDL-C, the NCEP recommends that the LDL-G jevels be used to

initiate and assess treatment response. Only if LDL-C levels are not available, should the Total-C be used
te monitor therapy. -

. Classification of Hyperlipoproteinemias -
Lipid Elevations
Lipoproteins -
Type Elevated © . Major . Minor
| (rare) Chylomicrong 6 To¢e
{la - LbL ~

b ’ LDL, ViDL | [ 16
M (rare) DL Vi -
v VLDL 6 To¢
V (rare) ._Chylomicrons, VDL TG T

C= cholesterol,,TG = triglycerides, LDL = low density fipoproteln, VLDL = very low density lipoprotein,
IDL = intermediate density lipoprotein-:

Lescol® (fluvastatin sodium) has not been studied in conditions where the major abnormality is elevation
of chylomicrons, VLDL, or (DL {ie., hyperlipoproteinemia Types 1, IIl, IV, or V).

patients with coronary heart disease as partof a t(e_atment strategy to lower total and LDL cholesterol to

"Skeletal Muscle
Rhabd

yolysis with renat dysf V-to myoglobinuria fas been reported with 1
and'with other drugs in this class. Myopathy, defined ag muscle aching or muscle weakness in conjunction
with increases in creating phosphokinase (CPK) values to greater than 10 times the upper limit of nor-
mal, has been reported rarely.

Myopathy should be cansidered in any patients with diffuse Myaigias, muscle fenderness ar weakness,

and/or marked elevation of CPK. Patients shoald be advised to report promptly unexplained muscle

pain, 1 T weak , parti fy i panied by ise or fever. Fi in sodium thera-
Py shauld be di i markedly elevated CPK levels occur or Myopathy is diagnosed or suspect-
ed. Fluvastatin sodium Iherapy should also be temporarily withheld in any patient experiencing an
acule or serious condition predisposing to the development of rena) failure secondary to rhahdo-
myaolysis, e.g., sepsis; hypotension; major surgery; lrauma; severe metaholic, endocrine, or efec-

- trolyte disorders: or uncontrolled epilepsy.

The risk of myopathy and or rhabdomyolysis during treatment with HMG-CoA reductase inhibitors has
been reported to be increased if therapy with ejther cyclosporine, gemfibrozil, erythromyecin, or niacin is
administered concurrently. Myopathy was not observed in a clinical trial in 74 patients involving patients
‘who were treated with flyvastatin sodium together with niacin.

Uncomplicated myaigia has been observed infrequently in patients treated with ¢ escol®

{fluvastatin sodium) at rates indistinguishatle from placebo.

- The use of fibrates alone may occasionally be associated with myopathy. The combined use of HMG-CoA’

reductase inhibitors and fibrates should-generaliy be avoided. = .

PRECAUTIONS

General .

Before instituting therapy with Lescol® (fluvastatin sedium), an attempt should be made to control hyper-

cholesterolemia with appropriate diet, exercise, and weight reduction in obese patients, and to treat other

underlying medical problems (see INDICATIONS AND USAGE). ) -

The HMG-CoA reductase inhibitors Mmay cause elevation of creatine phosphokinase and transaminase

levels (see WARNINGS ang ADVERSE REACTIONS). This should be considered in the differential diag-

nosis of chest pain in a Datient on therapy with fluvastatin sodium. i
Homozygous Famitiaf Hyperchalestersiemia
HMG-CoA reductase inhibitors are Teported to be less effective in fatients with rare homozygous familial
hypercholesterolemia, possibly because these patients have few functional LDL receptors.

. Information for Patients

Patients should be advised 1o report promptly unexplained muscle pain, tenderness or weakness,
particufarly it accompanied by malaise or fever. .

Women should be infarmed that if they become pregnant Wwhile receiving Lescol® (fluvastatin sodiumy
the drug should be discontinued immediately to avoid possible harmiul effects on g developing fetus from
a relative. deficit of cholesterol and biological products derived from cholesterol. fn addition, Lescol® .
(fluvastatin sodium) should not be taken during nursing. (See CONTRAIIIIDICAT/OIVS)

Drug Interactions . ;

Immunasuppress[ve Drugs, Gemfibrozil, Niacin {(Nicatinic Acid), Erythromycin: See WARNINGS: Skeletal
Muscle. .

Aritipyrine: Administration of fl in sodium does not infiuence the metabolism and excretion of
antipyrine, either by induction or inhibition. Antipyrine is a model for drugs metaboiized by the microsomal
hepatic enzyme system; therefore, interactions with other drugs metabolized by this hanism are not
expected. :
Niacin/Propranafol: ¢ I dministration of f)
effect on the bioavailability of fluvastatin sodium, .
L‘Imlestylamine: Administration of fluvastatin sodium concomitantly with, or up to 4 hours after cho-
lestyramine, resulls in fluvastatin decreases of more than 50% for AUC and 50%-80% for Cpy,.. However,
administration of fluvastain sodium 4 hours after cholestyramine resulted in.a clinically significant addi-
tive effect compared with that achieved with either: component drug.

Digoxin: 1n a crossover study involving 18 patients chronically receiving digoxin, a single 40 mg dose of
fluvastatin had no effect on digoxin AUC, but had an 11% increase in digoxin C,,,, and small increase in
digoxin urinary clearance. Patients taking digoxin should be monitored appropriately when fluvastatin
therapy is initiated. . )
Cimelidine/ﬂanilidine/amepraznle: Concomitant administration of fluvastatin sodium with cimetidine,
ranitidine and omeprazole resuits ir a significant increase in the fluvastatin Cy., (43%, 70% and 50%,

tatin sodium with niacin or propranolof has no,

CONTRAINDICATIONS

Hypersensitivity to any component of this medication, Lescol® (fl tin sodiumy is contraindi din
patients with active liver disease or plained, persi levations in serym transaminases (see
WARNINGS).

Pregnancy and Lactation )
Atherosclerosis js 2 chronic process and discontinuation of lipid-lowering drugs during pregnancy should

respectively) and AUC (24%-33%), with an 18%-23% decrease in plasma clearance,
Rifampicin: Administration of fluvastatin sodium to subjects pretreated with rifampicin resuits in sig-
nificant reduction in Crnax {59%) and AUC (51%), with a large increase (95%) in plasma clearance.

Warlfarin: In vitrp protein binding studies demonstrated no interaction at therapeutic concentfations.
(‘:oncom[tant administration of 3 single dose of warfarin (30 mg) in young healthy males receiving

have little impact on the outcome of long-term therapy of primary hyperchol olemia. Cholesterof and
other products of cholesterol biosynthesis are i p for fetal devefop (including syn-
thesis of steroids and cell membranes). Since HMG-CoA reductase inhibitors decrease cholesterol synathe-
sis angd possibly the synthesis of ather bigl gi i b i hol ol, they
cause fetal harm when administered to pregnant women, Therefore, HMG-CoA reductase inhibitors
are contraindicated during Pregnancy and in.nursing mothers. Fluvastatin sodium should e admin-
istered to women of childbearing age only when such patients are frighly unlikely to conceive and-
fiave heen informed of the potential hazards. if the patient becomes pregnant while taking this class
of drug, therapy should be discontinued and the patient apprised of the potentiaf hazard to the fetus,

 WARNINGS

Liver Enzymes .

Biochemical abrormalities of liver function have been associated with HMG-CoA reductase inhibitors
and other lipid-lowering agents. A smail number of patients treated with Lescol® (fluvastatin sodium) in
worldwide controlled trials {N=25, 1.1%) developed dose-related, persistent elevations of transaminase

levels to more than 3 times the upper limit of normal. Fourteen of these patients.(0.6%) were discontin-

ued from therapy. In aif clinical trials, a total of 33/2969 patients (1.1%) had persistent transarminase efe-
vations with an average fluvastatin exposure of approximately 71.2 weeks; 19 of these patients (0.6%) were
discontinued. The majority of patients with these abnormal biochemical findings were asymptomatic.

1t is recommended that liver function tests be Performed before the initiation of treatment, at 6 and
12 weeks after initiation of therapy or elevation in dose, and periodically thereafter (e.0., semiannual-
ly). Liver enzyme changes generally occur in the first 3 months of treatment with Lescol® (fluvastatin
sodium). Patients who develop increased transaminase levels should be monitored with a second liver

“function evaluatioq fo confirm the finding and be followed thereafter with frequent liver function tests

until the abnormality(ies) return to normal. Shouid an increase in AST or ALT of three times the upper

Active liver disease or unexplained transaminase elevati are contrai ions to the use of Lescol®
(fluvastatin sodium) (see L‘UNZ'HAINDICATIONS)‘ Caution should be exercised when fluvastatin sodium
is administered to patients with a History of liver disease or tieavy alcohoi ingestion (see CLINICAL .

PHARMACOLOGY: Phar ). Such patients should be ‘closely monitored.

1 sodium (40 mg/day X 8 days) resulted in no elevation of racemic warfarin concentration.
There was also no effect on prothrombin complex activity when compared to concomitant administration
of placebo and warfarin, However, bleeding and/or increased prothrombin times have been reported in pa-
tients taking coumarin anticoagulants concomitantly with other HMG-CoA red| inhibitors. Therefore,
patients receiving warfarin-type anticoagulants should have their prothrombin times closely monitored
when fluvastatin sodium is initiated or the dosage of fluvastatin sodium is changed. .
Endocrine Function .

. HMG-CoA reductase inhibitors interfere with cholesterol synthesis and lower circulating cholesterol levels
. and, as sueh, might theoretically blunt adrenal or gonada steroid hormone production, -

. Fluvastatin exhibited no effect upon non-stimulated cortisol fevels and demonstrated no effect upon thy-

roid metabolism as assessed by TSH, Smali declines in total testosterone have been noted in treateq
groups, but no commensurate elevation in LH accurred, suggesting that the observation was not duye toa
direct effect upon testosterone production. No effect upon FSH in males was noted. Due 1q the limited
aumber of premenopausal females studied to date, no conclusions regarding the effect of fluvastatin
upon female sex hormones may be made.

d the effect of fi in at doses up to 80 mg daily for 28 weeks upon the gonadal
response o HCG stimulation. Although the mean total testosterone response was significantly reduced .
{p<0.05) relative to baseline in the 80 mg group, it was not significant.in comparison to the changes noted
in groups receiving either 40 mg of fluvastatin or. placebo. .o :
Patients treated with flvastatin sodium who develop clinical evidence of endocrine dysfunction should
be evaluated appropriately. Caution should be exercised if an HMG-CoA reductase infiibitor or other
agent used-to fower cholesterof levels is administered to patients receiving other drugs (e.g.,.
ketoconazo!e,.spimnolactone, or cimetidine) that may decrease the levels of endogenous steroid
hormones. - .

CNS Toxicity -

CNS efiects, as evidenced by decreased activity, ataxia, loss of righting reflex, and plosis were seen in
the following animal studies: the 1 8-month mouyse carcinogenicity study at 50 mg/kg/day, the 6-month
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Lescoi®
(fluvastatin sodium)

- dog study at 36 mg/kg/day, the 6-month hamster study at 40 mg/kg/day, and in acute, high-dose studies
in rats and hamsters (50 mg/kg), rabbits (300 ma/kg} and mice {1500 mgrkg). CNS toxicity in the acute
high-dose studies was characterized (in mice) by conspicuous vacuolation-in the ventral white columns
of the spinal cord at a dose of 5000 mg/kg and (in rat) by edema with separation of myelinated fibers of
the ventral spinal tracts and sciatic nerve at a dose of 1500 mg/kg. CNS toxicity, characterized by periax-
onal vacuolation, was observed in the medulia of dogs that died after treatment for 5 weeks with
48 ma/kg/day; this finding was not observed in the remaining dogs when the dose leve! was lowered to
36 mgrkg/day. CNS vascular lesions, characterized by perivascular hemorrhages, edema, and mononuclear
cefl infiltration of perivascular spaces, have been observed in dogs treated with other members of this
class. No CNS lesions have been observed after chronic treatment for up to 2 years with fluvastatin
in-the mouse (at doses up to 350 mg/kg/day), rat (up to 24 mg/kg/day), or dog {up to 16 mg/kg/day).
Prominent bilateral posterior Y suture lines in the ocular lens were seen in dogs after treatment with 1,
8, and 16 mg/kg/day for 2 years.

Carcinogenesis, Mutagenesis, Impairment of Fertility

A 2-year study was performed in rats at dose levels of 6, 9, and 18-24 (escalated after 1 year) mg/kg/day.
These treatment levels represented plasma drug levels of approximately 9, 13, and 26-35 times the mean
human plasma drug concentration after a 40 mg oral dose. A fow incidence of forestomach squamous
papillomas and 1 carcirioma of the forestomach af the 24 mg/kg/day dose leve} was considered to reflect
the prolonged hyperplasia induced by direct contact exposure to fluvastatin sodium rather than to a sys-
temic effect of the drug. In addition, an increased incidence of thyroid follicular cell adenomas and carci-
nomas was recorded for males treated with 18-24 mg/kg/day. The increased incidence of thyroid follicular
cell neoplasm in male rats with fluvastatin sodium appears to be consistent with findings from other
HMG-CoA reductase inhibitors. in contrast to other HMG-CoA reductase mhlbltors no hepatic adenomas
or carcinomas were observed.

The carcinogenicity study conducted in mice at dose levels of 0.3, 15 and 30 mg/kg/day revealed, as in
rats, a statistically significant increase in forestomach squamous cell papillomas in males and females at

30 mg/kg/day and in females at 15 mg/kg/day. These treatment levels represented plasma drug levels of
approximately 0.05, 2, and 7 times the mean human plasma drug concentration after a 40 mg oral dose.

No evidence of mutagenicity was observed in vitro, with or without rat-liver metabolic activation, in the
following studies: microbial mutagen tests using mutant strains of Salmoneila typhimurium ot
Escherichia colf;, malignant transformation assay.in BALB/3T3 cells; unscheduled DNA synthesis in rat
primary hepatocytes; chromosomal aberrations in V79 Chinese Hamster cells; HGPRT V79 Chinese
Hamster cells. In addition, there was no evidence of mutagenicity in vivo in either a rat or mouse
micronucleus test.

In a study in rats at dose levels for females of 0. 6, 2 and 6 mg/kg/day and at dose levels for males of 2,
10 and 20 mg/kg/day, fluvastatin sodium had no adverse effects on the fertitity or reproductwe perfor-
mance.

Seminal vesicles and testes were smalf in hamsters treated for 3 months at 20 mg/kg/day (approximately
three times the.40 milligram human daily dose based on surface area, mg/m?). There was tubular degen-
eration and aspermatogenesis in testes as well as vesiculitis of seminal vesicles. Vesicuiitis of seminal vesi-
cles and edema of the testes were also seen in rats treated for 2 years at 18 mg/kg/day (approxtmately

4 times the human C,,, achieved with a 40 milligram daily dose).

Pregnancy
Pregnancy Category X
See CONTRAINDICATIONS. )
Fluvastatin sodium produced defays in skeletal development in rats at doses of 12 mg/kg/day and in rab-
bits at doses of 10 mg/kg/day. Malaligned thoracic vertebrae were seen in rats at.36 mg/kg, a dose that

" produced maternal toxicity. These doses resulted in 2 times (rat at 12 mg/kg) or 5 times (rabbit at
10 mg/kg) the 40 mg human-exposure based on mg/m2 surface area. A study in which female rats were
dosed during the third trimester-at 12 and 24 mg/kg/day resuited in maternal mortality at or near term
and postpartum. 1a addtion, fetal and neonatal lethality were apparent. No effects on the dam or fetus
occurred at 2 mg/kg/day. A secand study at levels of 2, 6, 12 and 24 mg/kg/day confirmed the findings
in the first study with neonatal mortality beginning at ) mg/kg A modified Segment 11l study was per-
formed at dose levels of 12 or 24 mg/kg/day with or without the presence of concurrent supplementa-
tion with mevalonic acid, a pmduct of HMG-CoA reductase which is essential for cholesterol b b

Adverse experiences occurring in controlled studies with a frequency >2% regardless of causality
include the following:

Lescol®
(fluvastatin sodium) Placeha
o
o, o
Adverse Event (N=2326) (N=960)
integumentary -
Rash 23 24
Musculoskeletal .
Back Pain 57 6.6
Myalgia 5.0 45
Arthralgia 40 4.1
Arthritis 21 2.0
Respiratory ’
Upper Respiratory
Tract Infection 16.2 16.5
Pharyngitis 38 3.8
Rhinitis 47 49
Siausitis 26 19
Coughing 24 29
Gastrointestinal
Dyspepsia 79 32
Diarrhea 49 42
Abdominal Pain 49 38
Nausea 32 2.0
Constipation 3.1 33
Flatulence . 2.6 25
Misc. Tooth Disorder 21 1.7
Centrat Nervous System
Dizziness 22 25
Psychiatric Disorders
{nsorinia 2.7 14
Miscellaneous .
Headache - 8.9 7.8
Inflisenza-Like Symptoms 5.1 5.7
Accidental Trauma 5.1 4.8
Fatigue : 27 .23
Allergy 23" 22

The foliowing effects have been reported with drugs in this class. Not afl the effects fisted below have
necessarily been associated with fiuvastatin sodium therapy.

Skeletal: muscle cramps, myalgia, myopathy, rhabdomyalysis, anhralglas
Neurological: dysfunction of certain cranial nerves (including alteration of taste, impairment of extra-ocu-

- 1ar movement, facial paresis), tremor, dizziness, vertigo, memory loss, paresthesm peripheral neuropa-

thy, peripheral nerﬁe palsy, psychic d«sturbances anxiety, insomnia, depressmn

Hyp itivity Reactions: An app hypersensitivity syrdrome has been reported rarely which has
included one or mare of the following features: anaphylaxis, angioedema, lupus erythematosus-like
syndrome, polymyaigia rheumatica, vasculitis, purpura, thrombocytopenia, leukopenia, hemolytic
anemia, positive ANA, ESR inerease, eosmophlha arthritis, arthralgia, urticaria, asthenia, photosensitivity,
fever, ‘chills, flushirg, malaise, dyspnea, toxic epidermal necrolyms erythema multiforme, including
Stevens-Johnson syndrome.

Gastrointestinal: pancreatqls hepatitis, including chronic active hepatitis, cholestatic jaundice, fatty
change in fiver, and, rarely, cirrhosis, fulminant hepatic necrosis, and hepatoma; anorexia, vomiting.

sis. The a lonic acid leteh d the maternal and neonatal
mortality but did not prevent low body weights in pups : at24 mg/kg on days 0 and 7 postpartum.
Therefore, the maternal and neonatallethality observed with fluvastatin sodium reflect its exaggerated

. pharmacologic effect during pregrancy. There are no data with fluvastann sodium in pregnant women.
However, rare reports of congenital anomalies have been ived ine exp to
other HMG-CoA reductase inkibitors. There has been one réport of severe congemtal bony deformity,
tracheo-esophageal fistula, and anal atresia (VATER association) in a baby born to a woman who took
another HMG-CoA reductase inhibitor with dextroamphetamine sulfate during the first trimester of preg-
nancy. Lescol® (fluvastatin sadium) show!d. he administered to women of child-bearing potential only
when such patients are highly unlikely lo conceive and have been informed of the potential hazards.
if 2 woman becomes pregnant while taking Lescot® (fluvastatin sodium), the drug should be discon-
tinued and the patient advised again as to the potentlal hazards to the fetus.
Nursing Mothers
Based on preclinical data, drug is present in breast mllk in a 2:1 ratio {milk:plasma). Because of the
potential for serious adverse reactions in nursing infants, nursing women should not take Lescol®
{fluvastatin sodium) (see CONTRAINDICATIONS).
Pedialric Use
Safety and effectiveness in individuals less than 18 years old have not been established. Treatment in
patients less than 18 years of age is not recommended at this time.
Geriatric Use

The effect of age on the pharmacokmehcs of fluvastatin soduum was evaluated, Results mdu:ate that for -

the general patient population plasma concentrations of fluvastatin sodium do not vary either as a func-
tion of age or gender. (See atso CLINICAL PHARMACOLOGY: Pharmacokinetics/Metabolism.) Elderty
patients (265 years of age) demonstrated a greater treatment response in respect to LDL-C, Total-C and
LDL/HDL ratic than patients <65 years of age.

ADVERSE REACTIORS

. Skin: alopecia, prusitus. A variely of skin changes (e.g., nodules, discoloration, dryness of skin/mucous

rembranes, changes to hair/nails) have been reported. )
Reproductive: gynecomastia, loss of libido, erectile dysfunction.
Eye: progression dt cataracts {lens opacities); ophthalmoplegia.

Laboratory Abnarinalities: elevated transaminases, alkaline phosphatase, hs glutamyl t(anspeptidase
and bilirubin; thyr id function abnormalities.

Concomitant Therapy

Fluvastatin sodiumihas been admlmstered concutrently with cholestyramine and nicotinic acid. No adverse
reactions unique tothe combination or in addition to those previously reported for this class of drugs alone
have been reported. Myopathy and.rhabdomyolysis (with or without acute renal failure) have been report-
ed when another HMG-CoA reductase inhibitor was used in combination with immunosuppressive drugs,
gemfibrozil, erythramycin, of lipid-lowering doses of nicotinic acid. Concomitant therapy with HMG-CoA
reductase inhibito(s and these agents is generally not recommended. (See WARNINGS: Skeletal Muscle.)

GVERDOSAGE

The approximate ordl LDg, is greater than 2 g/kg in mice and greater than 0.7 g/kg in rats.

The maximum single oral dose received by healthy volunteers was 60 mg. No clinically significant
adverse experiences were seen at this dose. There has been a single report of 2 children, one 2 years old
and the other 3 years of age, either of whom may have possibly ingested fluvastatin sodium. The fmaxi-
rmium amount of fluvastatin sodium that could have been ingested was 80 mg (4 X 20 ing capsules).
Vomiting was induced by ipecac in both children and no capsules were noted in their emesis. Neither

- child experienced any adverse symptoms and both recovered from the incident without problems. _

Should an accidenial overdose occur, treatsymptomatically and institute supportive measures as reqwred
The dialyzability of; iluvastatin sodium and of its metabolites in humans is not known at present.

. Information about the treatment of overdose can often be obtained from a certified Regional Poison

Control Center. Tel ephone numbers of certified Regional Poison Control Centers are fisted in the

Phy Besk

in all clinical studies, 1.0% (32/2969) of fluvastatin treated were discc d due to ad
experiences aftributed to study drug {mean exposure approxmately 16 months ranging in duration from
110>36 monlhs) This results in contmlled studies in an exposure adjuisted rate of 0.8% (32/4051) per

patient year in { patients d to an incid of 1.1% (4/355) in placebo patients.

DOSAGE AND Anulmsmmuu
T‘f‘le patient shgul be placed on a standard cholesterol-lowering diet before receiving Lescol®

reactions have ysually been of mitd to moderate seventy

{ } and should continue on this diet during treatment with Lescol® (fluvastatin sodlum)
{See NCEP Treatmem Guidelines for details on dietary therapy.)




The recommended starting dose for the majority of patients is 20-40 mg once daily at bedtime. The rec-
ommended dosing range is 20-80 mg/day. The daily regimen of 80 mg should be administered in divid-
ed doses, i.e., 40 mg b.i.d., and should be reserved for those whose LDL-cholesterol response is inade-
quate at 40 mg/day. Lescol® (fluvastatin sodium) may be taken without regard to meals, since there are
no apparent differences in the lipid-lowering effects of fluvastatin sodium administered with the evening
meal or 4 hours after the evening meal. Since the maximal reductions in LDL-C of a given dose are seea
within 4 weeks, periodic lipid determinations should be performed and dosage adjustment made accord-
ing to the patient's response te therapy and established treatment guidelines. The therapeutic effect of
-4 Lescol® (fluvastatin sodium) is maintained with prolonged administration.

-} Concomitant Therapy
Lipid-lowering effects on totat cholesterol and LDL cholesterol are additive when Lescoi®
(fluvastatin sodium) is combined with a bile-acid binding resin or niacin. When administering a bile-acid
‘hresin {e.g., chol ine} and fluvastatin sodium, Lescol® (fluvastatin sodium) should be administered

s 1 at bedtime, at least 2 hours following the resin to avoid a significant interaction due fo drug binding to

resin. (See afso ADVERSE REACTIONS: Concomitant Therapy.)

‘t Dosage in Patients with Renal Insufficiency

. § Since fluvastatin sodium is cleared hepatically with less than 6% of the administered dose excreted into
the urine, dose adjustments for mild to moderate renal impairment are not necessary. Caution should be
exercised with severe impairment. :

HOW SUPPLIED

Lescol® ( in sodium) Cap _
20 mg . & : .

Brown and light brown imprinted twice with * " and “20” on one half and “LESCOL” and the
Lescoi® (fluvastatin sodium) logo twice on the other half of the capsule.

Bottles of 30 capsules (NDC 0078-0176-15)

Bottles of 100 capsules (NDC 0078-0176-05)

140 mg Q

-3 Brown and gold imprinted twice with * " and “40” on one half and “LESCOL” and the
Lescol® (fiuvastatin sodium) logo twice on the other half of the capsule.

Bottles of 30 capsules (NDC 0078-0234-15)

Batties of 100 capsules (NDC 0078-0234-05)

Store and Dispense

Below 86°F (30°C) in & tight container. Protect from light.

4§ “Trademark of Medical Economics Company, Inc.

} Novartis Pharmaceuticals Corporation
- East Hanover, New Jersey 07936
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‘APPROVEL

Labeling Review JAN 4 1999

Application Number: NDA 20-261/8-19
Name Qf Drug: Lescol (fluvastatin sodium) Capsules
Sponsor: Novartis

Materials Reviewed: September 25, 1997 last.approved labeling approved October 1, 1997 (S- |
012) and August 4, 1998 final printed labeling for supplement-019.

Supplement-019 was the response by Norvartis to the March 2, 1998 fax requesting that all
manufacturers of marketed HMG-CoA reductase inhibitors remove the last paragraph in the
PRECAUTIONS, Drug Interactions section titled “Other Concomitant Therapy or Other Drugs”.

Requested change for supplement -019 was accepted in the August 4, 1998 subrﬁiSsion. This

change was accepted by the reviewing team. This is Novartis C98-27 (Rev.6/98) 666800,
30753908. ,. :

Medical Reviewer

Medical Team Leader L (
.Chemistry Reviewer W /4 /Z; .2
Chemistry Team Leader Wm m { l1Q Y )98

. o l 7
Pharmacology Team LeaderW‘ gj- WM [ / / 30/ -3

u/[w/ V7 il

Biopharm Team Leader %

A7)

S 1of7/78

Project Manager

Chief, Project Manager

cc: Original NDA 20-261/S-019
DivFile
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/ DEPARTMENT OF HEALTH & HUMAN SERVICES - Public Health Service

'l" Vau

Food and Drug Administration
Rockville MD 20857
NDA 20-261/S-019

Novartis Pharm S 098
59 Route 10 | R
East Hanover, NJ 07936

Attention: Jerry Klimek

Associate Director
Drug Regulatory Affairs

Dear Mr. Klimek:

We acknowledge receipt of your supplemental application for the following:

Name of Drug: ~ Lescol® (Fiuvastatin Sodium)
NDA Number: | 20-261
Supplement Number: S-019
l Date of Supplement: | August 4, 1998
Déte of Receipt: _ August 10, 1998 -

Unless we find the application not acceptable for filing, this'-application will be filed under Section
505(b)(1) of the Act on October 9, 1998, in accordance with 21 CFR 314.101(a).

All communications concerning this NDA should be addressed as follows:

Center for Drug Evaluation and Research

Division of Metabolic and Endocrine Drug Products, HFD-510
Office of Drug Evaluation II

Attention: Document Control Room 14B-19

5600 Fishers Lane

Rockville, MD 20857

Wolties

Enid Galliers
_ , Chief, Project Management Staff
o ' _ Division of Metabolic and Endocrine
' Drug Products, HFD-510
Office of Drug Evaluation II
Center for Drug Evaluation and Research



NDA 20-261/5-019
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cc:
Original NDA 20-261/S-019
HFD-510/Div. Files
HFD-510/CSO/M. Simoneau

" filename:

SUPPLEMENT ACKNOWLEDGEMENT



ma 9?/0 _REF. NO. 0/ Z .

OR|GINA§_“‘="”'

b NOVARTIS

August 4, 1998

| NDA SUPPLEMENT
Solomon Sobel, M.D.
Director : NDA No. 20-261
Division of Metabolism and Lescol® (fluvastatin
Endocrine Drug Products/HFD-510 sodium) Capsules

Office of Drug Evaluation II

E$€tk46ﬁ£

Attn: Document Control Room 14B-04 C ha n
Center for Drug Evaluation L\abe ‘ ] € e I/I
and Research , FIN TED LABELING %
5600 Fishers Lane
Rockville, Maryland 20857 f\\ A 81777

/
Dear Dr. Sobel: | @ﬂ@i l lﬁi@g ]

Reference is made to a FDA telefax dated March 2, 1998 requestmgt}k_/at’;ﬁ—r;lanufacturers of marketd
HMG-CoA reductase inhibitors remove the last paragraph in the PRECAUTIONS, Drug Interactions
section titled “Other Concomitant Therapy or Other Drugs”. :

We are providing with this correspondence fifteen (15) copies of Final Printed Labeling for Lescoi®
(fluvastatin sodium) Capsules where the requested FDA change has been made. We will he
implementing use of this newly revised package insert (No. 30753908) on or about September 1st.

If there are any questions or concerns with this subml ion or if you need further assistance plexse
contact me at 973-781-8145.

Pwy
ﬂ%m

X - ‘Sincerely,
REVIEWS COMPLETED
wli & O 99
CSO ACTION:
ClieTer E]y.?.l. Clmvemo |
CSOINITIALS / - DATE Drug Regulatory Affairs

y
Attachments: 15 Copies of Lescol® package insert (Rev. 6/98, 66?&, No. 30753908)
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