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' NDA 19-766/S-014 O R ' G ! N A L

Merck & Co., Inc. ' "JUN -9 1995
Attention: Robert Silverman, M.D., Ph.D.

Director, Regulatory Affairs

BLA-30

WEST POINT PA 19486

Dear Dr. Silverman:

Please refer to your May 9, 1995, supplemental new drug applications submitted under
section 505(b) of the Federal Food, Drug, and Cosmetic Act for Zocor (s1mvastat1n)
Tablets.

This supplemental application, "Special Supplement - Changes Being Effected,"
provides for revisions, including editorial revisions, in the package insert in the
following sections:

1. WARNINGS

Under the Liver Dysfunction and Skeletal Muscle headings - to
include editorial revisions.

2. PRECAUTIONS

a. Under the "Warfarin" heading in the Drug Interactions
subsection - to include data from the Oxford Pilot study
regarding increase in prothrombin time.

b. In the Carcinogenesis, Mutagenesis, Impairment of Fertlllty
subsection - to include an editorial revision.

3. HOW SUPPLIED
To state that tablets are coded with "ZOCOR" on one side.
We have completed our review of this supplemental -app'lic'étlon and have concluded
that adequate information has been presented to demonstrate that the drug product is
safe and effective for use as recommended in the May 9, 1995, final printed labeling.

Accordingly, the supplemental application is approved

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



NDA 19-766/S-014 Page 2

Should you have any questions, please contact:

Stephen T. Trostle
Consumer Safety Officer
Telephone: 301-443-3520.

Sincerely yours,

k)17

Director ,
Division of Metabolism and

Endocrine Drug Products, HFD-510
Center for Drug Evaluation and Research

cc:

Original NDA

DISTRICT OFFICE (with labeling)

HF-2/MEDWATCH (with labeling)

HFD-85 (with labeling)

HFD-240 (with labeling)

HFD-638 (with labeling)

HFD-735/DBarash (with labeling)

HFD-510

HFD-510/SAurecchia/WBerlin/EBarbehenn
HFD-510/STrostle/06/01 95/ ft/stt/06/09/95 \N19766AP.014

s7 at/{e
Section affected: WARNINGS .
PRECAUTIONS
HOW SUPPLIED
Concurrence: EBarbehenn, AJordan 06.02; WBerlin 06.05; YCHiu 06.07;

SAurecchia, GTroendle, EGalliers 06.08.95

SUPPLEMENT APPROVAL  (AP: NDA 19-766/S-014)



CENTER FOR DRUG EVALUATION AND
| RESEARCH

APPLICATION NUMBER:
19-766/S014

LABELING




7825414

.

$ MERCK & CO,,INC.
~ West Point, PA 19486, USA

{  TABLETS

ZOCOR®
(SIMVASTATIN)

DESCRIPTION

ZOCOR® (Simvastatin) is a cholesterol lowering agent
that is derived synthetically froma fermentation product of
Aspergillus terreus. After oral ingestion, simvastatin,
which is an inactive lactone, is_hydrolyzed to the corre-
sponding p-hydroxyacid form. This is an inhibitor of 3-
hydroxy- 3-methylglutaryl-coenzyme A (HMG-CoA) reduic-
tase. This enzyme catalyzes the conversion.of HMG-CoA to
mevalonate, which is an early. and rate-limiting step in the
biosynthesis of cholesterol. _ :

Simvastatin is butanoic acid, 2,2-dimethyl-; 1,2,3,7,8,8a-
hex'ahydro—3,7-dimethyl-8—[2—(tetrahydro—4—hydroxy—G—oxo—ZH—
pyran-2-yl)-ethyl}-1-naphthalenyl ester, 115110,30,78,8p(2S* AS").-
8apll. The empirical formula of simvastatin is CzsH3gOs andits
- molecular weightis 418.57. lts structural formula. is:

[ HiCT

Simvastatin is a wiiite to off-white, nehhygroscopic, crys-

talline powder that is practically insolfuble in'water; and freely
. sotuble’in chloroform, methanol.and ethanol. )

.10.mg, 20 mg or 40 mg of simvastatin and the following inac-
tive ingredients: cellulose, hydroxypropylcellulose, hydroxy-

propyl -methylceliulose, . iron- oxides, lactose, magnesium

Butylated hydroxyanisole isadded as a;preservative.
CLINICAL PHARMACOLOGY ) .

The involvement of low-density lipoprotein- (LDL) choles-
terol in atherogenesis has been well-documented: in clinical
-and- pathological studies, as well as in many animal exﬂgri-
. ments. Epidemiological studies.hav iblished that- \
DL (low:density lipoproteinki
dens,'ity.lipo‘j)rotei' {
“nafy-heart diseasé. Th
mary - Preven ia

- National Institutes of Health:(NIHI, studi
- with total cholesterol- tevels of 265 mg/dL { 0
greater, LDL cholesterol vatues 175 mi (45 mmol/L) or

greater,. and triglyceride levels -not more’ than' 300 mg/dL

~ APPROVED...sk

- tives. Peak plasma: concentr:
.inhibitors: were attained

“Tablets ZOCOR for oral administration contain either5mg, -

stearate, starch, talc, titanium-dioxide and other ingredients. -

(3.4 mmol/L). This  seven-year, double-btind lacebo-con-
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ZOCOR® (Simvastatin) oy
base hydralysis, active plus latentinhibitors (total inhjbitors).
in plasmafollowing administration of simvastatin. :

" Follgwing:al ¢-of UC-tabeled:simyua
13%6F the 'dos feted th-uriné and-60% in T :
latter represents absorbed drug equivalerits excreted in bile,
as well as any unabsorbed drug. Plasma con ntrations of.
total radioactivity (simvastatin plus MCietdl i peaked
at 4 hours and declined rapidly to about 10% of pe 2
hours postdose. Absorption of simvastatin, estiinated: rela-

tive to an intravenous reference dose, in each of two aninial
species tested, avéraged about 85%ofan oral dose, In'animal -
studies, after oral dosing, simvastatin achieved substantially
higher concentrations in the liver than in non-target tissues.
Simvastatin undergoes extensive first-pass extraction in the
liver; its primary site of action, with subsequent excretion of .
drug equivalents in-the bile. As.a consequence. of extensive
hepatic extraction of simvastatin sstimated to'be >60% in
man}; the availability of drug to the i
In a single-dose study in nine heal . . :
mated that less_ than 5% of an; otz . e
réaches the general circulation as active 1]¢ o
administration of simvastatin tablets, the coefficient of varia-
tion, based oh betweén:subject vafiability; W pproxi- -
mately 48% for-the aréa tinder the con ntral e curve
(AUC) for total inhibitory ai ityin th .,

‘Both sirivastatin’. and -hy
highly: bound (approximately ;
teins. Animal studies have not been: performed-to [
whether simvastatin crosses the bfood-brain and-placental
barriérs.” However, ‘when radiolabeled simvastatin was
atministéred:”te:* rats, * Simivastatin-derived “radioactivity "’
crossed the blood-brain barrier. . . e -

. The: major active metabolites
human plasma are the §-hydroxy:
6-hydroxy; 6'-hydroxymethyl, and
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density lipoprotein} ¢Ho! )
nary heart disease. The Lipid Research Clinics Coronary Pri-
mary Prevention. Trial (LRC-CPPT), coordinated by the
National Institutes of Health (NiH), studied men aged 35-69
with total cholesterol levels of 265 mg/dL (6.8:mmoli/L) or
greater, LDL cholesterol values 175.mg/dL (4.5 mmol/L) or
greater, and triglyceride levels 'not more than 300 mg/dL
(3.4 mmol/L). This seven-year, double-blind, placebo-con-
trolted study demonstrated that lowering LDL cholesterol
with diet and cholestyramine decreased the combined rate of
coronary heart disease death plus non-fatal myocardial
infarction. . L ' )

ZOCOR.has been shown to reduce both normal and ele-
vated LDL cholesterol concentrations. The effect of simvasta-
tin-induced changes in lipoproteinievels, including reduction
of serum cholesterot, on'cardiovascular morbidity or mortal-
ity has not been established.

LDL is formed from very-low-density lipoprotein (VL.DL)
and is catabolized predominantly by the high affinity LDL

receptor. The mechanism of the LDL-lowering effect of

ZOCOR may involve both reduction of VLDL cholesterol con-
centration, and induction of the.LDL receptor, feading to
reduced production and/or increased catabolism of LDL cho-
lesterol. Apolipoprotein B also fafls substantially during
treatment with ZOCOR. Since each LDL particle contains one
molecule of - apolipoproteinB, and  since
apolipoprotein B.is found in other lipoproteins, this strongly
suggests that ZOCOR does not merely cause cholesterol to be
lost from LDL, but also reduces the concentration of circulat-
ing LDL particles. In addition, ZOCOR modestly reduces VLDL
cholesterol and plasma: triglycerides and -can produce
increases of variable magnitude in HDL cholesterol. The
effects of ZOCOR on Lp{a), fibrinogen, and certain other inde-
pendent biochemical risk markers for coronary heart disease
" are unkhown. . )
ZOCOR is a specific inhibitor of HMG-CoA reductase, the

enzyme that catalyzes the conversion of HMG-CoA to meva- -

lonate. The conversion of HMG-CoA to mevalonate is an early
step in the biosynthetic pathway for cholesterol.

Pharmacokinetics .

Simvastatin is alactone that is readily hydrolyzed in vivoto
the corresponding f-hydroxyacid, a
HMG-CoA reductase. Inhibition of HMG-CoA reductase is the
basis for-an assay in pharmacokinetic studies of the B-
hydroxyacid metabolites (active inhibitors) and, following

* Registered trademark of MERCK & CO., Inc.
COPYRIGHT © MERCK 8 CO., inc., 1991
Allrights resefved. ~ - -
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when given on-a fwice-daily basis. ZOCOR consistently'and . -
significantly decreased total ptasma. cholesterol (TOTAL-C), :
LDL cholesterol (LDL-C), total cholesterol/HDL cholesterol -
(TOTAL-C/HDL-C}, ratio, and L hol ol/H este) :
{LDLC/HDL-C} ratio. ZOCOR:also.ti Crea: iglye- .
erides (TRIG) and produced increases of variable maghitude -

The results of a dose response study in patients with pri-
mary hypercholesterolemia are presented.in Table 1. -- .
Lo ) TABLEL - . :

Dose Response'in Patients with Primary I {ypercholesterolemia
{Mean Percent Change from Baselirie After 8Weeks) -

L-C/ TOTALL/
TREATMENT N TOTAL-C - LDC-C ~ HOL:C- HOLC -“HDLC . TRIG.
Placebo 28 -3 -4 +2 -4 -3 +7
ZOEOR R i
Smgqpm: 28 -17 -24 +7 =21 -22. -10 .
6mgqpm. 27 =24 -3 +9 =37 -29 -10
20mgq.pm 26 =25 -33 +11 =36 =30, 19
Omgqpm 29 -28 40 +12 46 36 0 -19

ZOCOR was (:ompar,ed'to, cholestyraming, probucol, or B
gemfibrozil, respectively, in -double:blind parallel studies - -
involving- 1102 patients. - All - studies:'were . performed. in - 17~
patients who were at moderate to highriskof coronary.events. . .
based on serum cholesterol levels. Atall dosage levels tested, .
ZOCOR produced a significantly greater reduction of total
plasma cholesterol, LDL cholesterol, VLDL, cholesterol, tri-
glycerides, and total cholesterol/HDL ‘ctiolesterol ratio when
compared. to cholestyramine or probucol., The increase in
HDL seen with ZOCOR was not sighificantly greater than'the
increase seen with cholestyramine but was sigrificantly dif- °
fergr.l\]t_"from the decreaseseen with probucol (see Tables !l ¢
an . . ) I

S TABLEW .
Z0C0R vs. Cholestyrating 71 +++:

(éercent‘change'fmmBasetine‘Aﬂer'IZWeeks) ’

. ADLC/ TOALG .
|- HDLC VIDLC - TRIG. -
2an)  (median) . {mean)

‘g -1
28 -

4Agfday 8 -5 - 48 +15

-25

~18 +7

**maximumtolerated dose (mean dose taken, 18g/day) . -
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Public Health Service
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‘Food and Drug Admlnrstratron :
Rockvrlle MD 20857 :

ose MAY 15 1985

' NDA No. | 19-766

“Merck Research Laborator:ses

P.O. Box 4, BLA-30 ‘
" West Point, PA 19486-0004

~ Attention: Robert E. Silverman, M.D., Ph.D ' °

E Dear Srr/Madam
We acknowledge recelpt of your supplemental applrcatlon for the followmg
Name of Drug " 70COR.. ’

' NDA Number:  19-766

L

: Supolerneh_;t‘ Nur’nber: 5-014

'Dat'e’ of S.upplerherl_'t:‘.';;.?z May 9, 1995

D'atetof- Receipt:v - . —'Ma'y' ’11; 199 5

Unless we flnd the apblrcatlon not acceptable for fllmg, the flllng date will be 60 days from the receipt date above
. All communrcatlons cohcermng th|s NDA should be addressed as follows
»-Center for Drug Evaluatlon and Research N

Attentlon Document Control Room: 14B-03
5600 Fls_hers Lane HFD—510 T e

'r'lterlffor Drug.
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* Robert E. Silverman, M.D.., Ph.D. NUA SUP?LEMENI’}

Director ) . BLA-30

Regulatory Affairs West Point PA 19486
re Fax 610 397 2335
- These copies &3, .
Tel 610 397 2944
OFFICIAL FDA GO 215 652 5000

not desk copies. |

“JC@L ( EIMERCK

May 9, 1995

[ Research Laboratories

Solomon Sobel, M.D. - Director ,
Division of Metabolism and Endocrine Drug Products
HFD-510, Room 14B-04

Office of Drug Evaluation II (CDER)

Food and Drug Administration

5600 Fishers Lane ‘

Rockville, Maryland 20857 \:
o

Dear Dr. Sobel;

Pursuant to Section 505(b) of the Food Drug and Cosmetic Act and in a0
314.70(c), we submit, for your approval, a supplement to NDA 19-766.

As indicated on the attached Form FDA 356h, the supplemental application provides for changes
in Item 4.c.ii of the approved New Drug Application for ZOCOR.

The circular (#7825414) has been modified under PRECAUTIONS to strengthen and clarify the
existing product label description of potential drug interactions between simvastatin and warfarin
based upon results from the pilot phase of the Oxford Cholesterol Study. This supplemental
appllcatlon is orgamzed as a series of attachments:

Attachment 1: Summary of Revisions and Annotated Package Circular
Attachment 2: Rationale for Label Change

Attachment 3: References

Attachment 4: Final Printed Labeling (15 copies)

With this letter, we submit 15 copies of the Final Printed package circular (#7825414), a Summary
of Revisions and a draft annotated package circular.

The changes will become effective on June 1, 1995 and will apply to all packages of ZOCOR
distributed from the company's manufacturing facilities at West Point, Pennsylvania. It should be
noted that this FPL will supercede #7825412 (submitted May 8, 1995). The label revision
#7825413 has been discarded due to technical errors discovered prior to release.



Solomon Sobel, M.D., Director ‘ Page 2
NDA 19-766: ZOCOR™ -

We consider the filing of this Supplemental New Drug Application to be a confidential matter, and
request the Food and Drug Administration not to make its content, nor any future communications
in regard to it, public without first obtaining the written permission of Merck & Co., Inc.

Questions concerning this supplemental application should be directed to Rdbert E. Silverman,
M.D., Ph.D. (610/397-2944) or, in my absence, Bonnie J. Goldmann, M.D. (610/397-2383).

urs,

Sincere}y yo %S

Robert E. Silverman, M.D., Ph.D.
Director, Regulatory Affairs

mes/g/ltr/171

Attachments
Circular No. 7825414
Certified #Z 747 795 432

Desk Copy: Mr. S. Trostle, HFD-511, Room 14B-04, Certified #Z 747 795 432 -




‘ USER FEE DATA ENTRY/VALIDATION FORM Ver.3(2/17/94)
= -
NDA %/ F7 64 DOCUMENT ID/LETTER DATE TR-OMk /M::ur Q, 199¢

APPLICANT NAKE [MERC K
PRODUCT NAME Z-0COR (SimJassTaTia) \

1. (Gees

-0

User Yee COv_cr Sheet Validated?

2. YES | CLINICAL DATA? ‘
C / [Check YBS if contains study reports or literazure reports of what are
i the applicant to be adequate and welil

explicitly or implicitly represented by
contrellec-trials.. "Clinical data do not inciude data-used to-wmodify-the——r

labelling to add a restriction that would improve the safe use of the drug
(e.g., to add an adverse reaction, contraindication or warning to the '

labeling) .]
REF IF NO CLINICAL DATA IN SUBMISSION, INDICATE IF CLINICAL
DATA A.RE CROSS REFERENCED IN ANOTEER SUBMISSION?

7 )y o _ . .
¥DA BEING SPLIT FOR ADMINISTRATIVE CONVEXIENCE (OTHER THAN

BUNDLING)? IF YES, list ALL NDA numbers, review divisions & indicate those

which application fees apply. P : ‘ =

-as

NDA # DIVISION

€a
£

FEE NO FEE )
N FEE NO FEE ,

BUNDLING POLICY APPLIED CORRECTLY? NO DATA ENTRY REQUIRKD

FOR ELEMENT
[Check YBS if application is properly designated as one application or is
- properly submitted as a supplement instead of an origanal application. Check
NO if application should be split into more than one app.ication or submittec
as an original instead of a supplement. IF NC, list resulting NDA numbers, &n!
review divisions.] :
NDA # DIVISION NTA # .CIVISION
N,

ORIGDMAL TO ARCEIVAL AFTER DATA mMrrRyY, OME COPY EBACK TO

COPY DISTRIBUTION: -
DIRBCTOR FOR POLICY NFD-5

DIVISION PILE AMD CDER, ABSOCIATE




DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION

fForm Approved: OMB No. 0910-0297
Expiration Date: Nove r30, 1996.

USER FEE COVER SHEET

Suiblic raporvting burden for this collection of infarmetion is stimated 1o everage 30
: mmmuw-n-

g the time 107 VIEWIng INstructions. 58erching existing data SOUNCE, QAtheving snd

+ Meintaining the dets needed, snd compieting and reviewing the coliection of information. mmmhwﬁnmuqmmdmmdmmm

lnuGOunu'OMatﬂﬁ sndto: Oftfice of Management and Sudget
toubert t. phrey Sullding, Room 7218 Paperwork Reduction Project B010-5297)
200 indepensence Avinue, SW. Washington, DC 20503

Piease DO NOY RETURN this form 0 either of thess addresses.

See Instructions on Reverse Before Completing This Form.

1. APPLICANT'S NAME AND ADDRESS 2. USER FEE BILLING NAME, ADDRESS, AND CONTACT
Merck Research Laboratories
P.O. Box 4, BLA-30

West Point, PA 19486-0004 ]

Merck Reéearch Laborafofies
P.O. Box 4, BLA-30
" West Point, PA 19486-0004

ATTN: Bonnie J. Goldmann, M. D.
Executive Director
Regulatory Affairs
3. TELEPHONE NUMBER (include AreaCode) (610) 397-2383
4. PRODUCT NAME :
: Zo0CoR.
5. DOES THIS APPLICATION CONTAIN CLINICAL DATA? O ves K wo

F YOUR RESPONSE IS "NO” AND THIS IS FOR A SUPPLEMENT, STOP HERE AND SIGN THIS FORM.
7. UCENSE NUMBER/NDA NUMBER.

! 6. USERFEE 1.D. NUMBER

8. 1S THIS APPLICATION COVERED BY ANY OF THE FOLLOWING USER FEE EXQ.USIONS? If SO, CHECK THE APPLICABLE EXCLUSION.

0O A LARGE VOLUME PARENTERAL DRUG PRODUCT 0O THE APPLICATION IS SUBMITTED UNDER 505(b)(2)
APPROVED BEFORE 9192 ‘ (See reverse before checking box.)
0O AN INSULIN PRODUCT SUBMITTED UNDER 506 :
FOR BI0LOGICAL PRODUCTS ONLY
O WHOLE 8LOOD og BLOOD COMPONENT FOR O ACRUDE ALLERGENIC EXTRACT PRODUCT
' . TRANSFUSION : .
0O BOVINE 8LOOD PRODUCT FOR TOPICAL 0O AN°IN vmm' DIAGNOSTIC BIOLOGIC PRODUCT
APPLICATION LICENSED SEFORE 91192 LICENSED UNDER 351 OF THE PHS ACT :
9. a. HAS THIS APPLICATION QUALIFIED FOR A SMALL BUSINESS EXCEPTION? " YES 0O 'NO
. o (See reverse if answered YES)
b. HAS A WAIVER OF APPUCATION FEE BEEN GRANTED FOR THIS APPLICATION? O YES - NO
uetnweuoﬁanamuwdviﬂ

lhkdumbud&mnnunbodﬁndam!oannpuvounaawdmyaﬁkkjkpnﬂumoﬂﬁuuxnmp@@uu

| AGNATURE ORIZED COMPANY REPRESENTATIVE
“Bonpi® ‘J: Goidmann, ‘M. D..

./.7)’ 7k //

FORM FDA 3397 (1293).~

TIME DATE

”Zy?/ 1975

Executive Director
Regulatory Affairs




