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Division of Metabolic and Endocrine Drug Products
NDA 19-766/8-040

Date: Wednesday, August 25, 1999
Location: Parklawn 1456
Time: 10-10:30AM

FDA Attendees:

Dr. Parks (Acting Team Leader)
R. Steigerwalt

T. Sahlroot

M. Simoneau

This was a Filing meeting for Zocor (simvastatin) tablets, efficacy supplemental application
submission, dated June 30, 1999, received July 1, 1999.

Supplement-040 proposes data to support revisions to the DOSAGE AND ADMINISTRATIONM-
section of the label to provide the option of a starting dose of 40 mg Zocor for patients who :
require a large reduction in LDL-C (more than 45%).

Discussion:
. Clinical- no filing issues. Dr. Orloff is the reviewing officer (e-mail contact to Dr. Parks).
. Pharmacology- no filing issues.

Chemistry- no filing issues. Sharon Kelly is the reviewer (e-mail contact to Project
Manager on 8.12.99).
Biopharm-not needed (notified by Hae-Young Ahn on August 25, 1999).
Biostatistics-no statistical review is required. Statistical consult available if required.
DSI- none needed.
S-040 will be a standard review.
. Clinical audits- none needed.
Advisory Committee- not needed.
Review Goal Date with labeling-
The primary user fee goal date is May 1, 2000. All reviews are expected by April 1,
2000.

Minutes preparer: M. Simoneau Fi /é‘/%
Concurrence Chairman: Dr. Parks s | e /5

cc:Original NDA 19-766/S-040/DivFile




Ellen R. Westrick Merck & Co., Inc.

Executive Director PO. Box 4, WP32C-116
Office of Medical/Legal T *" West Point PA 19485
U.S. Human Health Tel 215652 3476

Fax 215 652 2178

April 25, 2000..
(Via Federal Express) -

Andrew S.T. Haffer, Pharm.D.

Regulatory Review Officer

Division of Drug Marketing,

. Advertising and Communications
Food and Drug Administration

HFD-40, Room 17B-20

5600 Fishers Lane

Rockville, MD 20857

Re: NDA 19-766
ZOCOR® (simvastatin)

Press Release - 40 mg alternate starting dose

Dear Dr. Haffer:

It is our understanding that Merck's supplemental New Drug Application for a
change to the labeling of Zocor may be approved as early as this Friday. The
supplement provides for a 40 mg alternative starting dose for Zocor in patients
requiring a large reduction in LDL-C. Attached for DDMAC review and comment
is a proposed press release (ZOCNEWS00(2)) announcing the approval
(Attachment 1). A copy of the reference cited in the press release, with pertinent
sections underlined and bracketed, is included as Attachment 2. To facilitate
your review, Merck has also attached the following documents:

Attachment 3: a reprint describing the ongoing Heart Protection Study that was
included in the supplement and is mentioned on page 2 of the press release.
(MRC/BHF Heart Protection Study of cholesterol-lowering therapy and of

. antioxidant vitamin supplementation in a wide range of patients at increased risk
of coronary heart disease death: early safety and efficacy experience. European
Heart Journal (1999) 20, 725-741.) '

Attachment 4. the draft label and cover letter Merck submitted to the FDA Review
Division on June 30, 1999.

Attachment 5: the Worldwide Clinical Summary document that was included in
the SNDA submission.



Dr. Andrew Haffer
Page2 ~ -

-

Merck would like to issue the press release Lpon approval of the supplement and

appreciates your prompt attention to this matter. Please contact me at (215)
652-3476 if you have any questions.

Sincerely,

&UM N7

Ellen R. Westrick.
Executive Director
Office of Medical/Legal

APPEARS THIS way
ON ORIGINAL

Attachments (1-5)

Cc:  Ms. Margaret Simoneau
Project Manager
Division of Metabolic and Endocrine Drug Products
HFD-510, Room 14804
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Treatment Patterns and Distribution of

Low-Densi

Lipoprotein Cholesterol

Levels in Treatment-Eligible
United States Adults

Thomas J. Hoerger, PhD, Mohan V. Bala, pho, leremy W. Bray, ms,
Timothy C. Wilcosky, phd, and John LaRosa, mp

To estimate the Fraction of United Stotes {U.S.) edults
who are eligible for treatment to reduce elevated low-
density lipoprotein (LDY cholesterol levels based on
Adult Treatment Panel I (ATP ll} guidelines and the
percent reduction in LDL cholesterol required by those
who qualify for freatment, we analyzed data on 7,423
respondents to Phase 2 of the third Nationol Heaith and
Nutrition Examination Survey INHANES i) odministered
between 1991 and 1994, Approximately 28% of the
U.S. adult population aged =20 years is eligible for
treatment based on ATP Il guidelines. Eighty-two percent
of adults with coronary heart disease are not af their
target LDL cholesterol lovel of 100 mg/dl. Of those
eligible for treatment, 65% report that they receive no
treatment. Overall, 40% of people who qualify for drug

therapy require an LDL cholesterol reduction of > 30% to
meet their ATP Il freatment goal. Approximotely 75% of
thase with coronary heart disease who qualify for drug
therapy require an LDL cholesterol reduction of >30%.
Although elevated LDL cholesterol levels can be treated,
Erevnlence rates in the U.S. adult population remain
igh. Several recent studies indicate that o considerable
percentage of people treated with drug therapy do not
reach their treatment goals. The findings in this study
provide ot least a particl explanatien for why many
patients receiving therapy do not reach their treatment
goals: they require o larger reduction in LDL cholesterol
than many therapies can provide. ©1998 by Excerpta
Medica, Inc, : ,
' (Am J Cardiol 1998;82:61-45)

In this study, we use recently obtained data from
Phase 2 of the third National Health and Nutrition
Examination Survey (NHANES II) to address the
following questions: (1) What fraction of the United
States (U.S.) adult population aged =20 years is elj-
gible for weatment 1o lower low-density lipoprotein
(LDL) cholestero! based on the Expert Panel on De-
tection, Evaluation, and Treatment of -High Blood
Cholesterol in Adults (Adult Treatment Pane] or ATP
II) guidelines? (2) What fraction of the eligibie pop-
ulation reports that it receives treatment? (3) What is
the percent reduction in LDL cholesterol required by
those who qualify for drug intervention to reach their
LDL cholesterol goals as prescribed by ATP II? We
believe that answers to these questions will provide
important information regarding current lipid manage-
ment, tvhich in tumn can assist in developing effective
intervention strategies to attain the goals outlined by
ATP 11,

METHODS

The analyses in this study are based on data from
Phase 2 of the NHANES III survey, which was con-
ducted from 1991 to 1994. NHANES III is the seventh

" From Research Triangle institve, Reseqrch Triangle Pork, Noth Coro
fina; Centocor, Inc., Malvern, Pennsyhanio; ond Tulone University
Medical Center, New Crleans, Lovisiano. This shudy was supporied in
port by Parke-Dovis and Plizer, inc. Manuscript received December 5,
1997, revised manuscript received ond occepted February 11,
1998.

Address for reprints: Thomas |. Hoerger, PhD, Center for Econer
mics rch, Reseorch Triangle Instinte, 3040 Comwallis Rood,
Researct#riangle Park, Norﬂ'nrgorolina 27709,

©I1998 by Excerpi Medico, Inc.
All rights resarved,

in a series of national surveys started in 1960 and was
conducted from October 1988 to October 1994,
NHANES I sampled 39,695 persons aged =2
months, of whom 31,311 (79%) completed both the
survey questionnaire and 2 physical examination.
Phase 2 of NHANES III was conducted from Septem-
ber 1991 to October 1994. In Phase 2, 15,427 persons
completed both the survey and the physical examina-
tion, of whom 8,588 were aged =20 years.!

One of the goals of the NHANES 111 survey is to
estimate the national prevalence of diseases and risk
factors. Thus, patients were asked about history of
diseases, such as systemic hypertension, diabetes mel-
litus, and heart attack, as well as about tisk factors,
such as current and past cigarette use. The NHANES
III survey also measured total cholesterol, high-den-
sity lipoprotein cholesterol, and serum triglycerides
for all examinees =4 years.

The NHANES I Phase 2 data were recently re-
ieased publicly. In estimating the prevalence of ele-
vated LDL cholesterol levels, it is important to use the
most recent data available because cholestero] screen-
ing and treatment patterns have been changing rap-
idly. For example, the ATP II recommendations were
released in 1993, coinciding with the NHANES III
Phase 2 survey period of 1991 to 1994, Furthermore,
cholesterol-lowering drug therapy has also changed
rapidly with the introduction of new statin drugs.
Thus, results from the NHANES Il Phase 2 data will
further enhance our understanding of current lipid
levels and management.

In our analysis, we used NHANES HI Phase 2 data
to determine the fraction of the population aged =20
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TABLE | Caronory Heort Disease Risk Groups Based on Adult
Treamment Panél ii Treatmen: Recommendatians

oL
Coronary - Dt Cholestero! 1o/
Heon Cholasterot 1o Initiate Cholesterol
Disecse to Initiote Drug Goal
Risk Group Dist {mg/dl) img/dl) . (mg/sdl .
Without coranary =160 =190 <160
heort disecse -
and with <2
fisk focters®
Without coronary 2130 2160 <130
heort disecse
and with =2
risk factors*
With coronary >100 =130 =100
heart disease

*Positive risk foctors for coronary heart disease include oge (45 for men;
255 of pramoture Menopauls for women), fomily history of pramonure coro-
nory heart disease, currant cigorase smoking, hypenansion, low high-density
lipoprolein cholesserol {<35 mg/dl), and giabetes mellitua. High high-deruily
lipaprotein cholesierol (240 mg/d) is o negotive risk focsor,

Sourca: Expart Panel on Detaction, Evaksotion, ond Trectmant of High Blood
Chal | in Aduls: & y of the d repon of the National Choles-
wrol Educotion Program NCEP) sxpert panel on detaction, evaluation, ond
nmmnraihighbhodchdumdhoduhloddmmmmdn.m
1993,249:3015-302).

years eligible for treament according to the ATP II

- guidelines. ATP I treatment recommendations are

listed in Table 1.2 Within this analysis, a person is
considered eligible for treatment if he/she belongs to |
of the following 3 risk groups: (1) has coropary heart
disease and an LDL cholesterol leve! > 100 mg/dl; (2)
does not have coronary heart disease, has =2 risk
factors, and an LDL cholesterol level 2130 mg/d}; or

(3) does not have coronary heart disease, has <2 risk .

factors, and has an LDL cholestero] leve] = 160 mg/dl.
Even though ATP II recommends a treatment target
LDL cholesterol level of 160 mg/dl for people without
coronary heart disease and <2 risk factors, the guide-
lines also state that an LDL cholesterol level of <130
mg/dl is considered desirable for everyone without
coronary heart disease.

The LDL cholesterol level for each individual was
caiculated from their total cholesterol, high-density
lipoprotein cholesterol, and triglycerides based on the
following formula: LDL cholesterol = total choles-
terol ~ high-density lipoprotein cholesterol — (trig-
lycerides/s).

This formula, known as the Friedewald equation,
was used by the NHANES III to calculate LDL levels
for respondents who fasted. To increase sample size,
we also applied this formula to nonfasting respon-
dents. Because the formula is not accurate for triglyc-
eride levels >400 mg/d!, we excluded subjects with
triglyceride levels >400 mg/d] from our analysis (269
observations excluded). We defined the presence of
coronary heart disease as a positive response to the

Rose Questionnaire for angina pectoris or a positive .

response to the question: Has a doctor ever told you
that you had a heart attack? Family history of prema-
ture compnary heart disease was based on respondents
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TABLE U Percentage of U.S. Adults* Who Qualify for !
Treatment Under Adult Tragtmen: Panel l Guidelines I
Qualify for, Tregtmen:
Dielary Therapy  Drug Therapy!  Total
Alone [%) (4 (=]
Al - 4.4 1.8 28.2
Roce
White V7.2 11.8 9.0
Block 12.4 2.1 24.5
Rnce/c!hniciry
Mexican-American 10.8 7.4 18.2
NoenHispanic black 125 12.2 247
Mon-Hispanic white 177 AN 29.5
Man [age) 17.6 12.8 30.3
20-44 1.5 72 18.7
45.-54 269 221 48.9
55-64 263 21 47 .4
65-74 26.0 197 457
75+ 251 18.5 43.6
Women loge} 15.3 10.8 26.1
20-44 9.3 2.8 12.2
45-54 17.9 10.2 28
5564 26.4 24.3 507
65-74 26.5 27.3 53.8
75+ 237 291 52.8
*220 yeon,
"Subjects wha qualify for drug therapy clso quolify for distory thatapy,

reporting that a first-degree blood relative had a heart
attack before age 50. Current cigarette use was defined
as a positive response to the question: Do you smoke
cigarettes now? We classified respondents as hyper-
tensive if they reported being told by a physician =2
times that they had high blood pressure, had been told
.to take antihypertensive medication, or had =2 ob-
served blood pressure readings =140/90 mm Hg (sys-
tolic =140 or diastolic 290 mm Hg). We defined the
presence of diabetes mellitus as a positive response to
the question: Have you ever been told by a doctor that
you have diabetes or sugar diabetes?

Diagnosis of high cholesterol was defined as a
positive response to the question: Have you ever been
told by a health professional that you have high cho-
lesterol? We defined those currently eating fewer
high-fat or high-cholestero] foods, controlling weight
or losing weight, or exercising on the advice of a
health professional to be under dietary therapy. Any-
body taking prescribed medicine to Jower cholesterol
was defined as being under drug therapy.

Following the recommendation of the NHANES
III Phase 2 public use file documentation, we excluded
38 subjects with uareliable interviews., We excluded
269 persons with triglyceride levels >400 mg/dl, 350
with missing triglyceride levels, and 29 with missing
high-density lipoprotein Jevels. Finally, we excluded
479 subjects with missing information on risk factors
needed to classify treatment eligibility, yielding a total
analysis sample of 7,423 persons. All estimates were
weighted by the examination sample weights con-
tained in the NHANES IH Phase 2 public use file to
produce nationally representative estimates for the
period 1991 to 1994, Given the relatively high re-
sponse rate for NHANES III as a whole and the

JUY 1, 1998



TABLE lll U.S. Popuiation by Coronory Heart Disease Risk Group: Number and | BFOUP, 41.9% (71.2 of 169.9 milion)
Perceniage Not Nwerng a7 20" Disecse Risk Group are not mecdng thei desirable LDL
- - choiesterol level of < mg/dl.

_ ~ Coronary Heart Disease Risk Group those who qualify for drug therapy,
Without Coronary Heart Dissase With Corora 78% (16.5 of 21.2 million) have cor-
<2 Risk Fockors =2 Risk Focos  Heart Disease. onary heart disease or at least 2 cor-

{reciment trectment goal  [trectment goal onary heant disease risk factors.
<160 my/d} <130mg/d) =100 mg/d _ Treatment of elevated low-density
Estimeted number in risk group 121,13 487 10.2 lipeprotein cholesterol levels: Table
{milions) IV shows the estimated number and
Nat meeting ractmen: gools . percentage of the U.S. adult popula-
Estimeted number {millions} 157 266 B4 tion quahfymg for treamment who re-
0:?!-.;'!:5';5:: risk group 12.9% 54.6% 82.5% pert that they are receiving dietary
ui;ne - and drug therapy to lower their LDL
cstimatec number {millions) 1.0 15.6 29 cholesterol by risk group and trear-
Ferceniane of risk grovp % 3z2a% 28.3% ment elgibiliry. Among those eligi-
OE":,":nZLo; :ﬁl‘:}:ﬁrm} e "o s bie for reatment based on observed

» - - -

Percentage of risk group J.8% 22.6% 54 2% LDL "hOl:swrol levcl?‘ 29.0% repornt
Not meeling desirable level of tb:llt theg Gr?t:/exvc dxett;;‘ry ﬂ?cmpy
130 mg/d! only, and 6.1% report that they re-
Estimated nuﬂ'lb’r {millians] 44 6 266 A ceive drug [herapy Sixty-ﬁve per-
Percantage of risk group 36.8% S4.6% NA cent report that they receive no treat-
*People wha quolify for drug therapy also qualify for dietary theragry. ment. The percentage of persons who
NA = nol applicobis. ‘ report that they receive dietary ther-

surveys nationally representative sampling frame, we
are confident that our results are nationally represen-
tative. All results were calculated using SAS 6.112
statistical software.

RESULTS
Prevalence in the U.S. adult population: In Table 11,
we show the percentage of U.S. adults who qualify for
intervention under the ATP II guidelines by race,
ethnicity, sex, and age. Overall, 28.2% (50.7 million
people) of Americans aged =20 are eligible for treat-
ment based on observed LDL cholesterol levels;
16.4% (29.5 million) qualify for dietary therapy alone,
and 11.8% (21.2 million) qualify for drug therapy.
"About 24% of blacks are eligible for treatment, com-
pared with 29% of whites, and about 30% of males are
eligible for treatiment versus about 26% of ferales.
Table I shows the estimated number and percent-
* age of U.S. adults aged 220 who are not meeting ATP
II treatment goals as well as desired LDL cholesterol
levels of <130 mg/dl by coronary heart disease risk
group. The treatment goal differs from the desired
level only for people without coronary heart disease

- with coronary heart disease who quali
therapy, 74.8% required a reduction in LDL choles-

and <2 risk factors. Of those with coro. beart
discase, 82.5% are not meeting ATP H treatment
Boals, and 54.2% qualify for drug therapy. Among
U.S. adults without coronary heart disease and with
22 nisk factors, 54.6% are not meeting ATP 1I treat-
ment goals, and 22.6% qualify for drug therapy.
About 37% of U.S. adults without coronary heart
disease and with <2 risk factors are not at the desiz-
able LDL cholesterol level of <130 mg/dl, and 12.9%
are not meeting the ATP I treatment goals. About 4%
of pc:ﬁ;: in this risk group qualify for drug therapy. If
we exafhine adults without coronary heart disease as a

apv alone is actually highest for
those with no coronary heart disease
ard <2 isk factors. Among patients
with coronary heurt disease who are eligible for treat-
ment, 29.0% repurt that they receive dietary therapy
only, and 12.7% report that they receive drug therapy.
Thus, even in this high-risk subgroup, more than half
of the respondents report that they do not receive any
treatment to lower their LDL cholesterol levels.
Low-density cholesterol reduction required: In Table
V, we examine the percent reduction in LDL choles-
terol required by people qualifying for drug therapy
according to the ATP II guidelines based on observed
LDL cholesterol levels. Of all peopie qualifying for
drug therapy, 40.4% (an estimated 8.5 million people)
require a reduction in LDL cholesterol levels of
>30% to reach their treatment goal. Among those
for dm

_terol of >30%. Those without coronary heart disease
who are eligible for drug treatment are less likely to
require >30% reduciions in LDL cholesterol to meet
ATP Il treatment goals; however, 55.4% of the people
in this group require a reduction of >30% to reach the
desirable LDL cholesterol level of =130 mg/dl.

DISCUSSION

NHANES III Phase 2 data provide the latest source of
information on the distribution of LDL cholesterol
levels in U.S. adults. Based on this nationally repre-
sentative sample, >28% of U.S. adults and >82% of
U.S. adults with coropary heart disease are eligible for
treatment based on ATP Il guidelines. The relation
between elevated LDL cholesterol levels and in-
creased coronary heart disease morbidity and mortal-
ity has been well established.*-® Because coronary
heart disease results in about 500,000 deaths annually
in the U.S., elevated LDL cholesterol levels are a
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TABLE IV TreatmentEligible Population Receiving Tharapy by Risk Group ond Treotment Eligiblity

No Coronary Heort Disease

<2 Risk Foctory =2 Risk Foclors Coronary Heart Disease
Diet,  Dng All Diet Drug All Diet Drug All All Trectment
Eligible  Eligible Eligibles Eligible Eligible Eligibles  Eligible Eligible  Eligibles Eligible
Estimated number 11.0 4.7 157 15.6 1.0 26.6 29 55 8.4 507
{million)
Receiving dietary -
thercpy
Brtimaled number 33 1.9 5.2 37 3.3 70 0.7 i.8 2.4 14.7
{million)

Percentoge 300% 413% 333%  2385%  10.5% 064% 4% 8% 29.0% 29.0%
Receiving drug therapy '
Estimated number 0.4 0.4 0.5 1.0 0.5 1.6 0.3 0.8 1.1 3.1

(million) :
Percentage 3% 2.2% 29% 07T%  47% 5.9% P.6%  143% 12.7% 6.1%
Receiving no freatment
Estimoted number 74 2.6 10.0 1.0 71 18.0 1.9 3.0 49 33.0
[million)
Percentage 66.8% 356.5% 637%  69.8% 449%  47E% 66.B%  53.9%  58.a% 65.0%

Level for Those Who Qualify for Drug Treatment .

TABLE V Reduction in low-DcmilBrEpoprotain Cholestero| Required to Meet Adult Traatment Panel |1 Trectment Goal or Desired

Coronary Heart Diseass Risk Group

Without Coronary Heort Dissase

Coronory Heart

Disecss~io Raoch

With <2 Risk Foctors ~ With =2 Risk Foctars All 1o Reach Trsgtment Godl and Al 1o Reach
© Reoch Treatment fo Reach Treatment Desired Lavel of Dasired {avel Treament
Goal <140 mg/d! Gool <130 mg/dl <130 mg/dl =100 mg/dl Goal
Estimated number in risk 4.7, 11.0 157 55 2.2
group whe qualify for
, drug therapy millions)
Raquire >30% reduction
Estimaied number 04 4.0 87 4.1 8.5
[millicns) .
Perceniage 1% 36.5% 55.4% 74.8% 40.4%

public health problem that requires serious attention,
and prompt diagnosis and effective treatment of ele-
vated LDL cholesterol levels may substantially reduce
coronary heart disease mortality as well as reduce
related health care expenditures.

Our findings indicate that most U.S. adults eligible
for cholesterol-lowering therapy report that they do
not receive treatment. Only about 35% of treatment-
eligible persons report that they receive dietary or
drug therapy. Even among patients with coronary
heart disease who are eligible for drug therapy, over
half report that they receive no therapy. In NHANES,
reatment prevalence is self-reported by patients and
Do attempt was made to confirm treatment by review-
ing medical records. Still, these results suggest that
many patients with elevated LDL levels remain un-
treated,

For those who are treated, recent research casts
doubt on e ability of dietary therapy to produce
sizable reductions in LDL cholesterol, particulariy if
the therapy is not accompanied by intensive counsel-
ing#1% Among drug therapies, bile acid sequestrants
are expected to reduce LDL cholesterol by 15% to

84 THE AMERICAN JOURNAL OF CARDIOIOGY®  VOL 82

20%, and 3-hydroxy-3methylglutary] coenzyme A re-
ductase inhibitors are expected to reduce LDL choles-
terol by 20% to 60% depending on the agent and dose
chosen.!* However, a number of recent studies indi-
cate that, even when drug therapy is prescribed, a
considerable percentage of peaple treated do not reach
their target LDL cholesterol levels. Less than half of
patients with LDL cholestero} >160 mg/dl achieved
target lipid levels.!2? Among those with heart disease,
only 30% of patients achieved ATP II goals after
treatment with fluvastatin at 20 mg,'3 and only 24% of
patients reached their goals after treatment with 3-hy-
droxy-3methylglutaryl coenzyme A reductase inhibi-
tors.!* In a 2.5-year study, 70% of patients with cor-
onary beart disease and baseline LDL cholestero] lev-
¢ls >130 mg/d] needed combination therapy to reach
ATP II goals.}* Another study found that only 38% of
patients currently undergoing treatment for hypercho-
lesterolemia were meeting their ATP II treatment
goal.1é .-

Our results show that a large percentage of people
who qualify for drug treatment require substantial
reductions in LDL cholesterol levels. Forty percent of
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all persons who qualify for drug treatment require at
least a 30% reduction in LDL cholesterol; nearly 75%
of those with coronary heart disease who qualify for
drug treatment need at least a 30% reduction in LDL
cholesterol. For a patient group often treated with
drugs, middle-aged men aged 45 to 64 years with
coronary heart disease, 80% of the population eligible
for drug treatment requires at least 2 30% reduction in
LDL cholesterol. Thus, our findings provide at least a
partial explanation for why many individuals receiv-
ing therapy do not reach their treatment goals; they

. require & larger reduction in LDL cholestero] than
many therapies can provide.
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manuscript and Berna Demiralp provided program-
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MRC/BHF Heart Protection Study of
cholesterol-lowering therapy and of antioxidant
vitamin supplementation in a wide range of patients
at increased risk of coronary heart disease death:
early safety and efficacy experience

MRC/BHF Heart Protection Study Collaborative Group*

Alms In observational studiet, prolonged lower bleod o1al
chalesterol jevels — down at least to Immal, | ™! —are
associaled with lower risks of coronary heart dissase.
Cholesterol-lowering therapy miy, therefore, be worthwhile
for Individuals a1 high risk of coronary heart discass events
irrespective of their presenting cholosterol levels. Obser.
vational studies also suggest that increased dietary intake of
anticxidant vilamins may be associated with lower risks of
coronary heant disease. The present randomized irial aims
to asses reliably the effects on mortality and major mor-
bidity of cholesterol-lowering therapy and of antioxidant
vitamin supplementation in & wide rangs of different
categories of high-risk patizats.

Methods and Results Men and women aged 40 10 80
years were eligible provided they ware considered to be at
clevated risk of coronary hetrt discam death becauss of
past history of myocardial Infarction or other cafonary
heart discase, occlusive disease of non-coronary arteries,
disbetes mellitus or treated hypertension; had baseline
blood totl cholesterol of 3-5 mmel . 1 =" or greater; and no
ciear indieations for, or contraindications to, either of the
study treatmenty Eligible patisnts who completed a pre-
randomization tun-in phase on active treatment ware ran-

domly allocated to reccive simvastatin (40 mg dafly) or -

matehing placebo tabiets and, In & "2 x 2 factorial” design,
antioxidant vitamins (600 mg vitamin E, 250 mg vitamin C
and 20 mg beta-carotene daily) or matching plassbo cap-
sules. Follow-up visits after randomization are scheaduled at
4, § and 12 months, and then §-monthly, for st lsast S years.

Beotween July 1994 and May 1997, 15454 men and 3082

women were randomizzd, with 9515 aged over €3 years at
entry. Diagnostic eriteria overlapped, with 1310 (41%)
having had myocardial Infarcion (meost of whom were
cither femle, or elderly or wilh low blood cholesterol).
4369 (24%) some othar history of coronary heart diseass,
3238 (16%) cerebrovascular disease, 6748 (33%) peripheral
vascular discase, 5963 (29%) diabeies mellitus (of whom
1988 had no history of coronary hesrt disease) and 3455

(41%) treaizd hypertension. Baszline non-fasting total chol-
esterol lavels were Jess than $-Smmol. 1™ in 7882 (18%)
participants, and LD1, (low density lipoprotein) cholesteral
less than 30 mmal.[™! in 6888 (34%). : '

During a mean follow-up of 25 months {range: 13 to 47
months), no significant differences had been cbserved be-

tween the treatment groups in the numbers of patients with -

muscls symptoms, other pomible tide-eflexts leading to
termination of study treatmnenl, or elevated liver and muscle

enzymes. After 30 months of follow-up, 81% of randomiz=d ~
patients remsiped complisat with taking their study -

simvastatin or placebo tablets, and allocation to simvaswa-
tin produced average reductions in non-fasdng blood total
and LDL cholesterol of about 1:5-}-6mmol.1~"' and
1-1=-1-2mmel.1"" respectiv:ly. Eighty-seven per cent of
patients remained complisny with taking their vitamin or
placebo capsules, and allocation o the vitamin supplement
produced an average increase in plasma vitamin E leveis
of about 18mg.}~"'. Based on thia Inital lollow.up
period. the estimated annual rate of non-fatal myocardial
infarction or fatal coronary heart diszasc is 2-4%, annual
stroks rate is 1-3%, and annuval all-csuse mortlity rate
Is 22%

Conclusion Ths Heart Protection Study i large, it has

included & wide range of patients at high risk of vasculsr
events, and the Lrestment regimens being studied sre weil-
tolerated and produce substantial effects on blood lipid snd
vilamin levels. The study should, therefore, provida reliable
svidenca about the affects of cholesteroljowering therspy
and of antioxidant vitamin supplements on all-cause or
cause-specific mortslity and major morbidity (a s rsngs of
different categocies of individuals for whom uncertainty
rémains about the balsnce of bencfits and risks of these
treatments.

{Kor Heart J 1999; 20: 725-741)

Key Words: Randomizéd trisl, cholesterol-lowering,
simvastatin. antioxidant vitaming, coronary heart dissase.
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. Introduction

Reliable assessment of the effects of
lowering blood cholesterol

Blood cholesterol and carvnary heart disesse associations
There is general agreement that, for people in Europe or
North America with above-average levels, bicod choles.
terol is an important cause of coronary heart discase,
and evidence is emerging that it may also be an {tnport-
ant cause of coronary heart disease even for those with
zverage or below-average levels!'), For, when popu-
lations 1n prospective observational studies are divided
into groups on the basis of their usual cholesterol level,
there is & steady progression of coronary heart discase
rates between one group and the pext Widespread
surveys in rural China have revesled mean total choles-
terol levels of about 3 mmol. 1™} in many areas, with
some communities having mezan levels a5 low as
2mmol.1~' and mean coronary heart diseass death
sertification rates in middle sge that are only aboul 5%
of thost in Britain™. Prospective studies in Asian popu-
lations show that the pesitive relationship between
coronary heart disease risk and blood tota! cholesternt
continues down at feast to 3mmol . 17! (i.e. well below
the range commonly scen in Western populations),

.without any evidence of a ‘threshold’ in this range betow

which a lower blood cholesterol is not assoeiated with a
lower risk!®"), Overall in these observational studies, the
continuous relationship between coronary heart disease
ritk plotted on a doubling scale and blood cholesterol
level is roughly linear. This implics that the proporrional
reduction in coronary heart discase risk aszociated with
a particular prolonged chsolute cholestero! difference
may be similar throughout the range, st least above
about 3 mmol . 1", So, for example, 2 prolonged differ-
ence of about 1 mmel.1”" in blood cholesternl might
correspond to about 50% less coronary heart disease,
irrespective of the bascline cholesterol level It also
suggests that u greater absolute cholesters! differcnce
would be associated with a correspondingly greater
proportional reduction in risk throughout this range.

Effects of lowering blood cholestero!

Randomized trisls are more relevant than obscrvational
studies in assessing how rapidly the coronary heart
diseaze avoidance that is essociated epidemiologically

with a prolonged cholestero] difference can be achieved .

by treatments that lower blood cholesterol. Eariier ran-
domized controlled trials of drugs or dists involved an

average blood cholestero! difference of only about 10%,

and this was maintzined for an average of only about 4
r’;:.miptuhaiud40anw 1972, and accapisd 14 -October

*Collaborniors snd participaiing centres are Esiad st the end of the
report.
Correrpendicner: MRC/BHF Heart Prowsiion Study, Clinieal Trial

Servics Unil & Epidemiological Studies Uini, Radcliffe Infirmary,
Ozxford OX2I 6HE, L. K.

Eur Hoan J, Vol. 20, iasuc 10, May 1999

years', Overall, the results of these trials indicaied that,
within just a few years of lowering chalesterol by 1 small
amount in middle age, the reduction in coronary heart
disease was at least half as great as that expected from
a long-term difference in cholesterol of the same
magnitude!*'™, Some observational studies have found
low cholesterol to be aszociated with increased rateg of
death (rom cerin non-coronary causes (e.g. cancer,
chronic respimtory disease, tauma, haemarrhagic
ltroke)m It is unclear, however, whether these inverse
Aztocistions are causal, or due to some form of con-
founding (with certain diseases or habits causing both
death and lower cholesterol''h) or, indeed, duc to
chance. Randomized evidence is not subject to such
biases, but even in combination the carly trinls were [ar
too small for reliable detection of plausible eflects of
a relatively small reduction in cholesierol on allcause
mortality or specific non-coronary causes of death®!,
By contrast with the cholesterol-lowering drugs and
diets studied in thuse earlier trials, the HMG CoA
reductasc inhibitors (‘statins’. such as stlorvasatin,
cerivastatin, fluvastatin, lovastatin, pravasiatin,- and
Simvastatin) can produce substantia! lowering of blood
total and low density lipoprotein (LDIL) cholesterol (i.e.
| to 2mmol.1~") and triglyeeride (0-S mmel. 1~ '),
aloag with small increases in high density lipoprotein
(HDL) cholesteroll'?1%], Recently, the resuils from some
randomized trisls of the effects of statin therapy on
coronary heart disease morbidity and mortality have
becoma available!' 1", As would be expected from the
observational studies, the larger blood cholesterol redue-
tions prodused by the siatins in those trials appeared to
result is larger reductions in coronary heart disease, -
Typically, en average reduction in blood cholesterol of
about 1 mmol.1~! maintsined for about 5 years pro-
duced a reduction in non-fatal myocardial infaretion
and fatal coropary beart dissase (i.e. toul coronary
hear: disease) of about one-quarter, whieh is about hall
the effect associated cpidemiclogically with a projonged
immol.]1"' difference in blood cholesteral levels
among middle-aged individuals, and the reductions in
coronary heart disease appeared to be somewhat greater
in trisls with larger chelesterol reductions. But, even
afier these studies, there is still only limited evidence
about the effects of choleswerol-lowering therapy on
mortality in many perticular types of patient (c.p.
among thosm who have not had a myocardial infarction,
and among those who are female, elderly or with belaw-
avernge cholesterc! lsvels). Moreover, although those
recent trials have not indicated any excems of non-
coronary deaths or major morbidity (e.g. cancer inci=
dence) with cholericrol-lowering lhmg_:"". even in
aggregate they were not large enough™ ! to rule out
the sort of excesses (l.e. sbout 15 to 20%) in cause-

- specific mortality, or cancers of particular sites, that

some revicwars have suggested might be produced!®>3%,

Hance, the present, much larger, MRC/BHF Heart
Protection Study aims to help resolve many of the
remaining uncertaintics as to the magnitude of any
benefits of cholesierol-lowering therapy on survival in &

S11ET [NHL) &6 . IV-8S
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wide range of different types of patient at elevated risk of
coronary heart disease, and as 10 whether any adverse
effects on cause-specific mortality or morbidity outweigh
any benefits in partivular types of patient. To de this,
more than 20000 such patienis have been randamty
allocated to receive 40 mg daily simvastatin or matching
placebo for at least 5 years, with the sim of achieving an
average cholesterol difference during the trial of about
ISmmol. 1™\

Reliable assessment of the effects of
antioxidant vitamin-supplementation

Antioxidant vitaming and coronary heart dizease azrociations
LDL cholestercl may be rendered atherogenic by oxi-
dative medification that allows it to be sceumulated by
macrophages in the artery wals® ™, gnd in animal
“studies antioxidents have been shown to slow the pro-
gression of atherosclerosis™ %), Vitamin E is the major
antioxidant in LDL particles, and LDL does not become
oxidatively modified in vitro until the associated vitamin
E is first degraded33), Sypplementation of vitamin E
substantially prolongs the resistance of LDL to oxidat.
ive damlp’x“"". and may have other potentially protec.
tive effects!?*?%, Beta-cxrotene, which cag also function
a3 &- fat-solublc antioxidant in certain physiological
circumstances, is carried with viemin E in the faly
cores of the LDL particles. Vitamin C is the major
watcr-soluble antioxidant in the plasma, and it has been
shown in vitro to regencrate oxidized vitamin EP**, [p
some epidemiological studies, distary intake and plasma
levels of antioxidant vitamins wers inversely associuted
with coronary heart disease incidence!*'f 3nd plasma
levels of autoantibodies to oxidized LDL and the degres
of LDL susceptibility to oxidative damage were associ-
ated with atherosclerosis!*®*"), [ncreased dietary con-
sumption of antioxidant vitamins has also been found to
be inversely sssociated with eancer incidence™™, Conse-

quently, several reports™ S have called for large-.

scale intervention trisls of dictary antioxidants (in
particular, vitamins E and C) among high-risk individ-
uals. But, even though there ars many reasons to be
hopeful, any protective effects may be anly moderats,
Hence, if several trials of limited statistical power are
undertaken then some may produce [avourable results
and some may fail to do so.

Elfects of antioxidant vitamin supplementation

Results are currently available from only one large
ran:.omized trial of vitamin E, in which 6 years of a low
daily dose of vitamin E (50 mg dally) was not shown to
have protective effecust?' %, On the other hand, promis-
ing results on non-fatal myocardial infarction have been
reported from a relatively srmall trial of-about |8 months
of 400-800 IU daily vitamin EF™: bur thers were
few cardiovascular events in that study, no apparent
effects on cardiac or other mortality, and some quite
striking imbalances at baseline between the treaiment

ron d

groups, and 20 the evidence of benchil is weak, Despite
suggestions from observational studies that people who
£at more fruit and vegetables containing beta-carotens
have lower risks of certain types ol cancer and cardio-
vascular disease, the results thus far ltom iarge trials of
bela-carotene (with or without the addition of vitamin
A) have been unpromising!3S254-381 Henee much more
evidence is needed from Iarge-scale randomized triais
about the eflects on cardiovascular events and mortality
of prolonged  supplementation  with antioxidant
vitamins.

The Heart Protestion Study aims to obtain reliable
evidence about the effects of antoxidant vitamins by
having randomizzd high-risk individuals not only to
simvastatin vs placebo but also to antioxidant: vitamin
suppitmentation vs placebo in a *2 x 2 factorial’ design.
The antioxidant vitamin regimen being studied (500 mg
of vitamin E, 250 mg of vitamin C and 20 mg of bata
carotenc daily) is within the range considered likely io0 be
safe and potentially efective®™. The factorial design
atlows all patients to contribute fully to assessment of
the separute eflecis of cholesterol-lowering therapy and

of antioxidant supplementation, without any ‘material
increass in sample size beyond that required for a study -

that only assessed one or other treatment", Such a

study design will also provide some information about
the combined effects of cholesterol-lowering therapy and

of antioxidant supplementation.

Plan of investigation

Te avoid the unceruinties of iaterpretation that have
affected the results of many previous prevention triais,
the Heant Protection Study was- designed to be really
large, to involve a subsiantial cholesterol reduction and
substantial antioxidant suppiementation, and to include
& wide range of patients at substantial risk of death
within § years both from coronary heart disease and
from other causes,

Eligibility: many different categories of
patient at increased risk of coronary heart
disease death

Patients with 2 history of myocardial infarction or ather
corcnary heart disease, occlusive diseasm of non-
corenary arteries. disbetes or treated hyperiznsion arc
all at incressed risk of death from coronary heant
discaze, irrespestive of their cholesterol level. Hence, &
heicrogeneous mixture of such patients is deliberately
being studied (see Fig. 1: *Eligibility for the MRC/BHF
Heart Protection Study’). For the ressons given in Lhe
Introduction. palients with baseline cholesterol levels
down 1o 3:S mmel . |~ ! were eligible provided that they
were considered on the basis of other factors to be at
substaniial $-year risk of coronary heart discase desth.
Along with ‘those smaller staun tnais which have

Eur Hean ), Val, 10, ey 10, May 1999
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{1} Male or f;malo aged nbout 40 to B0 years

PTCA or CABG:
(H) Occlusive diseass of non-coronary arteries:
siancsis {0.g. transient ischaemic stiack o non

sufficiently high sisk of vascular evanis),

{1} bassline pigsma cholesiarc!: <3-5 mmol 1™ 1;
limit of normal);

(5) No oth-r-pndnmlnlm madica! problam:

(i} psyehiatric disorder, sanlility or pivyrical disability (s
(iii) recent history of sicohol or drug nizuza.

{2} High risk of corenary heant dissass dasth over the next 6 years:
(i) Coronary dissase: definiie or probable climica! diagnosis of myacardia! infarction, unstab.

ciinlcal, angiographic or uhasound disgnosis of cargtid anary

~dizmabling stroks net thought to be ha rrhagi i
sndartersctomy. leg antery stanosis (8.g. intermigant claudication) or mirgery: momhagic). carerid

{ili) Disbetes mellitus: clinical disgnesis of Inndin-dependant ar non-insulin-depandent digbates: or
(iv) Treatred hypertension: use of antihypenansin drug therapy in male aged 85 years ;r over {in order 10 be at

(3) No clear indications tar the study traatments: tha patient is not already uking HMG CoA raductass inhibit
high-dase vitamin E supplements. and neither the patent nor the patient’s dostor considers there to be any doﬂnilllnr::::

{4) No clear contraindications te the study trestnents:
(i) ctwonic liver dissasa (Lt cirrhosis or hepatitis’ or abnormmal liver tunction (La. slanine vansaminase »1-5 x upper

{ili) severs renal dizsass or wvidence of rens! impairment {Lu. crestinine >Z » uppar kmit of normal H
(v} Inﬂum@um muscle dissasa (such 15 dermatamyosits or polymyositis] or crasting kinazs L:-um limi1 of

normal; .
(v} coneurrent trextment with cyclasporin (er 8 condlition Ukely to “asult in organ tansplantation and the need lor

ni;
(vi) conturrent vestmen! with Hbrates or high-dose niaein,
grugs — ather than HMG CoA reduciass inhibliors, fibrates or high-rioes niacin = couid siill be sntered in the

study): o -
{wii) :hild-b-uing pawntisl (La. pre-menopausal womsn who is sr: stariiizad or using & reliable method of contrstap-
on

(1) severs haan failure or sorme importandy lite-threatening condition other than vasculer cfissasa (such as very severe
chronic sirways dissase or any esnzer other than non-melanome skin cancer);

is angma, stabis BRgina,

(M2, Patisna on cholesteral.lowering dien or

uch as saversty disabling sroka); ar

Figure 1 Eligibility far the MRC/SHF Heart Protection Study.

likewise included patients with below-azverage baseline
levels of totai cholesteroi®!l, the Heart Protection Study
should involve sufficiently large numbers of high-risk
patients with low total cholesterol levels {e.g 35 to
5-2 mmol . 1" ') for the effocts on coronary heart discase
incidence to be assessed separately in this subgroup. No
upper limit of cholesterol for inclusion was imposed
in the study xince it was considered likely that there
would be patients (such as thoss who have not pre-
viouslty had a myocardial infarction, women or the
elderiy) in whom many clinicians would be substantially
uncertain as to the benefits of lowering even an eicvated
cholesterol But, all paticats in whom smtin therapy
was considered by their own doctor to be clearly
indieated (or clearly contraindicated) becsuse of their
cholesterol levels, or any other resson, were aot to be

l";

Sample size: several thousand individuals in’
each of several different high-risk categories

Previous studies in patients with coronary heart disease,

diabetes mellitus, carotid stenosis and peripheral vastu- -

lar diseasel™ %47 had indicated that the S-year control
group rate of (atal coronary heart discase in the study
population might be sbout 9%, with a further 5-6%
dying from noa-cardisc causes; and similar rates wers

Eur Heaurt J, Vol 20, issue 10, May 1999

-

also indicated in treated hypertensives who were bath
mals and zgzd over 65, It was anticipated, therefore,
that among 20 000 such patients there would be sbout
1300 coronary heart diseass deaths, plus similar num-
bers of non-fatal myocardial infarctions, during 5 years
of followup. If 50, and if cholesterol-lowering therapy
reduced S-year coronary heart discass mortality by
about 25%, and all-cause mortality by |5-20%, then a
study ol this size should have an excellent chance of
demonstating such effects at convincing levels of star-
istical significance (i.e. >90% power at 2P <0-01). More-
over, for ths antioxidant comparison, an apparent
reduction of just 10% i the incidence of coronary heart
disease (e.g. 1500 with a coronary lieart disease cvent
amang contruls va 1350 among these allocated vitamins)
-would yield o high dogree of statistical significance
v sud-z high-risk
In any ca of igh-risk patients,
Wﬂﬂm‘.ﬂﬂwﬂ nd patients should also
allow reliahle asyessment of & reduction of a quarer in
fatal coronary heart disease. The study therefore sought
to randomize large enough numbers in esch of a wide
rangs of different eategories for sufficiently powr.-rf!ll
‘analyses of the effects on coronary heart disease within
each of the difforent pro-existing disease categories
studicd {e.g. coronary dissase: occlugive disease of non-
coronary arteries; diabetes mellitus: and treated hyp'er-
tension) and of several other major subgroups (including

{NHLI &K , UdY 0D
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women, those aged 65-80-yexrs at entry, and those with
baseline cholesterol of 35-52 mmol . 1™"), Among the
20 000 randomized patients there would also be expected
to be over 1000 desths from causey other than coronary
heart disease and over 1000 new cancers during the
scheduled [ollow-up. If so, the study should help assess
the efflects of the treatments aot just on all-cause mor-
tality but ziso oa particular non-coronary causes of
death znd on the incidence of particular types of cancer.,
But, the best evidence on such questions for cholesierol-
lowering will most probably be provided by consider.
ation of this study’s results along with those irom
the other main trials in & prospectively planned
collaborative meta-analysis?™

Planned comparisons of outcome

For chelesteroi-lowering therapy, the primary compari-
sons in the Heart Protection Study are to involve
log-rank anslyses™ of all-cause mortality, of coronary
heart disease mortatity (ICD 410-414 in the 9th Inter.
natioral Classification of Dissases), and of al} mortality
fromn causes other than coromary heart diseasz during
the scheduled treatment period among all these allo-
cated active-simvastatin vs all thoss sllocated placebo-
simvastatin (i.e. ‘intention-to-treat’ analyses). For the
antioxidant vitamin supplementation, the primary com-
pariscas are 10 involve log-rank analyses of total cor-
onary heart disease and of fatal coronary heart discase
during the scheduled treatment period among all those
allncated active-vitamias vi all those alincated placebo-
vitamins, {No allowance will be mads for mukiple
hypothesis testing in the primary cormparisons of each of
the study treatments.)

Sccondary comparisans are to be made of the effects
of zlicestion to cholesteroklowering therapy on ten
specific non-coronary causes of desth: (i) haemorrhagic
stroke (ICD 430-432), (i) other stroke (433-438), (iii)
other vascular (190459 excluding coronary heart dis.
ease or streke), (iv) neoplastic (140-239), (v) respiratory
(460-519), (vi) bepatie (570-576), (vii) renal (580-593),
(viii) other medical cxuses (rest of 000-799), (ix) suicide
(950-959), and (x) other non-medical causes. (In inter-
preting thess results, allowancs Is to be made for mul-
tiple hypothesis testing, for the effects observed on
reievant non-faial events, and, particulerly, for evidence
from other studiey®'l) Secopdary comparisons are also
to be made af the effects of cholesizrol-lowering therapy
allocation and of vitamin allocatian on () total coronary

heart disease rates in the first two years and in the later -

years of scheduled treatment, to ses if any protective
effect increases with time; on (i) cause-gpecific mortality
rates (e, deaths from coronary heart discase and desths
from non-coronary causes, as defined above) not only
during the scheduled treatment period but in long-term
follow-up thereafter, to soe il any benefits or hazards
persist; and onm (ii)) total (ie. fatal and non-fatal)
stroke. Other pre-specified secondary i of
the effests of cholesterollowering therapy allocation and

ann *d

of vitamin allocation on fatz] coronary heart disease and
on tolal coronary heart disease are to be made in the
[cllowing different circumstances:

(i) in different categories of pre-exitting disease (i.e. in
thase with coronary disease; and, in the absence of
coronary disease, in thote with occlusive disease of
non-coronary arteries and in these with diabetes
mellitus);

(i)) in various pre-specified categories of patient (men
and women; age <€ and >65 years at ent-y; diastalic
blood pressure £ and >90 mmkHg at entry; screen-

,ing cholesterol level <52, 5:3-6-0, 6:1-7-0, 7-1-78,
>7-8 mmol . 1~ !; sereening LDL-cholenersi, HDL-
cholesterol and vitamin levels subdivided inte 3
similar-sized groups; smokers and non-smokers);

(i) in the presence and the absence of the other study
treatment; and

{iv) ameng palients subdivided with respect to the size
of the reduction in blood cholesterol and the size of
the increase in vitamin levels; respectively, during
the pre-randomization run-in period (sec below).

Tests for heterogeneity of the proportional effects -
observed in subgroups, or tests for trend if patient
eategories can be arranged in some meaningful order, -
are to be yted (with allowance for multiple comparisons -
and consideration of evidence from other studies) to
determing whether the effects in specific subcategories
are clearly different from the overall effects’™ s, Compari-
sons are also to be made of the elfects of cholesterol-
lowering therupy allocation on towl neon-coronary
mortality in the five groups of baseline cholestero] (as
defined above), and of the effects of each of the study
trestmeny on the incidence of site-specific cancen, of
confirmed cerebral basmorthages, of vazcular pro-
eedures (i.e. CABG, PTCA), of hospitalirations [er
various causes, and of days spent in hozpital for cor-
cnary heart diseass and other cardiovascular events.
Miny other analyses will also be performed snd pre-
sented, in the context of evidence from other studies,
with due allowance mads for their exploratory (and,

perhaps, data-dependent) nature!™,

Interim analyses: role of the independent
Data Monitoring Committee and the
. -~ Steering Cornmittee

L}

During the study, interim analyses of mortality and of
any other information that is-available on major events
(including serious adverse experiences), aiong with any
other analyses that the committes request, are supplied
regularly {and at least annually), in strict confidence,
to the chairman of the indenendent Data Monitoring
Committez. In the light of these analyses and the resuits
of any other relevant trials, the Data Monitoring
Commilttee is to advise the Sizering Committes il in
their view, the randomized comparisons in the Heart

Eur Mean J, Yol 20 isue 10, Muy 1992
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730 MRCIBHF Heart'Protection Study Collaborative Group

Protcetion Stua§ have provided doth (a) ‘proofl beyond
reasonabie doubt'*that for all, or for tome speeific types,
of patient in the study, use of either treatment is clearly
indicated or clearly contrsindicated in tarms of a net
difference in ali-cause mortality, and (b) evidence that
might reasonably be expected to influence materiafly the
patient management of many clinicians who are already
avare of any other available trial results. The Steering
Compmittee can then decide whether to modily the study
or to seck extra data. Unless this happens, the Steering
Committee, ths collaborators, the funding agencies and
the central administrative staff (except those who supply
the confidential snalyses) will remain ignorant of the
interim results on mortality and major morbidity,

Results

Invitation of potentially eligible patients 10
screening clinics :

Medical collaborators from 69 U.X. hospirals appointed
senior nurses to run the study clinics and obtained locsl
ethics committee approval, With the penmission of their
relevant consultant colleagues, records of patient dis-

‘charges and of special wards or clinics were used to

identily potentially eligible candidates for the study. The
coordinating centre used this information to seek agree-
menl, in the name af the local collaberater, [rom general
practitioners to invite patients wo the local study clinie.
These invitations involved over.sampling of particular
types ol patient to help ensure that sufficient aumbers in
each of various calegories (i.e. type of prior disease:
female; older: but not cholesteral level since this was not
known prior to scresning) were recruited to aliow direct
assessment of the study treatments in each category. In
total, the coordinating centre invited 130 873 patients to
artznd screening clinics at the 69 collaborating hospitals.

Screening clinic visit (at — 2 months of
study)
63 603 paticnts attended the study screening clinics,

where the apeciaily trained study nurse compieted 3 brisf
questionnaire sbout past medical history, current treat.

ment, and other factors felevant 1o eligibility and cor.’

onary heart disease risk. Height, weight and blood
pressure were recorded, and the study inclusion and
exclusion criteria chezked. A non-fasting blood sample

was taken into heparinised vacytriners, with an imme-

diatz preliminary measurement of cholesterol made on

*Approprisie criveria of prool’ beyond rexsonable doubt canmot be
specified precismily, bul in gensral a differenca of a1 least J standard
devistions in an snierim saalysis of & major end-point would be
needed (o jusilly halling, or modilying, such & siudy prematurely,
This criterion has the practical adveniags thet the exact number of
inwerim anslyses is of Hule nporuance, and 50 ao Axed scheduls is
proposed™™,

Eur Hesn J, Vol. 20, uu'ul 10, May 1999

-

one small portion of it using an Accutrend zutcanalyser
(which was found to produce values in close agreement
with those obtained by the central laboratory), All
sere=ned patients were given dietary informatioa similar
to that contained in the American Heart Asiociation
stage | diet guidelines, and other personalised infor-
mation about modification of risk factors for vascular
disexze.

Those paticats who appeared eligible for the trial were
provided with a written description of the study and
invited to participate (after, if they wished, discussing
it with their family and genen] practitioner). All who
agreed to participate were asked for their written con-
sent in a form table to the loca! ethics commitee,
Of 3) 458 paticnts who atiended screening but did pot
enter the pre-randomization run-in phase, 56% indicatcd
that they would have difficulty attending regular clinics
or refused for other rewsons, 21% had some life-
threatening disease other than vascular disease or dia.
betes, 5% had had a mypcardial infarction, stroke or
hospitalization for angina within the previous 6 meonths,
12% were already on a statin (or, iz a few cases; some
other contraindicated drug) and 10% were not eligible
for some other reason.

Run-in period prior to randomization

32 145 patients agreed to enter the pre-randomization
run-in phase of the study and were given & run-in
treatment pack. All of thesz packs contained 8 10-week
eslendar-blister supply of the same study treatment
combinstion: an initial 4 weeks of placebo-simvastatin
and sctive.vitamins {to give time for the central iab-
oratory to check whether tiver enzymes, creatinine or
creatine kinase were abnormal: see Fig. 1), followed by 6

_weeks of both active treatments (to allow an assessent

of responsiveness to the study treatments: ses below).
The screening Slood samples from there patients were
sent to the coordinating centre laboratory for immediate
asny (lipid profile, liver cnzymes, creatinine, creatine
kinase and, in those with diabetes, HbA,) and for
long-term sterage of plasma and buffy coat aliquots in
liquid nitropen for snalyses in future years. Beckman
autocanalysers used standard spectrophotometric enzy-
matic methods to measure toml cholesterol and lipid
fractions (Including LDL directly) and immunaturbido-
metric methods to measure spolipoproteins A, and B.
Quality control is maintained by making repeat
measurements in Center for Disease Control certified
reference lipid material and in a human plasma pool,
and by participation in various external quality assur-
ance schemes, with coefficients of variation for all lipid
messurements typically less than 5%. Alanine transam-
inwse and creating kinase were measured on Beckman
autoanslysers uzing an enrymatic rate method, and
creatinine by & modified rats Jaffe methed.

Patients with significantly abnormal blood results
were advised by the coordinating centre during the
initial placebo-simvastatin run-in phase to stop study

- - - -
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Table ] Impact of screening blood lipid leveis on changes in lipid levels produced by
40 mp daily simvastarin during the pre-randomization ran<in Phase

Bloed lipid, and Unbizsed Reduction during run-in
subdivision of mean®®
sreening value® at lﬂ':ﬂil'lF Absoluwe Proporuonal
{mmol. ™4 (mmol . 17F) (mmol. ™' &SE) (% = SE)
Total cholestzrol

<60 521 1-52 & 0-0) % & -6
. =69 §-46 1590 & 0-D4 2% % 07
LDL cholesternl

<)5 18 1413 & 003 I & 09

>33 -!.'” 142 & O-D4 IYalo
HDL cholesterni .

<10 084 0-02 = 0-008 % & 0-6

=140 128 0-02 & 0-008 1% %07
Triglycerides

<20 ' 14} 0-22 & 072 1A 16

20 289 041 & 007 % &2}

*Patients were subdivided into greups by their initial sorwening blood valuet; **and unbismd

wtimates of the mean values in these

groups, with correction lor ragrestion to the meas, are

. obtained by using [ollew.up (l.e. post.randomiration) values for & madom sampile of placebo-

allocated patients (nmabout 1200) in wach
lipids (including HDL cholesteral) fail during run-in,

trzatment. The general praciitioner of esch patient
started on run-in treatment was informed of their
patient's screening lipid profiie and ather relevant blood
resulls by the coordinating centre (and, for any patient
or oral anticozgulants, was advised to check antico-
agulant control), and asked to advise the coordinating
. centre il they were likely to prescribe a statin or high-
dose vitamin supplements for that particular patieat (or,
conversely, considered such treatment or inclusion in the
study to be clearly contraindicated), in which ease the
patient was not to be randomized,

One sim of the run-in period was to help increase the
likelihood that those randomired would continue taki
their aliocated study treatment for an extended period..
Any patients who, during run-in, had any apparemt
side-effects to treatmant, appeared to be non-compliant,
wished to drop out for any rcason or whose general
practitioner wished to treat them with a non-study statin
(or high-dose vitamins) were aot to be randomized. By
this procest, many potential drop-outs should have been
excluded before becoming part of the randomized come
parison, with a consequent improvement in statistieal
seasitivity for assessing the effects of prolonged treat-
ment’*®, In sddition, the uss of sctive study treatments
during the pre-randomization nun-in period should al-
low unbissed randomized comparisons of the effects of
the study treatments on clinical outcomes within sub-
groups of patients defined by their responsiveness to the
. active treatments. For, a blood sample was collected
from cach patient at ths screening visit before active
treatment starts and at the randomization visit after 46
weeks on the active treatments. If some combination of
measurements in these blood samples can identify gub-
groups in which the effects of the study treatments on
blood biochemistry differ substantially (for example, see

ann ‘g

group. As indicaed, the levels of all

Table 1), this would allow scparate unbiased random-
ixed comparisons within esch such subgroup of cor-
onary heart disease incidence by allocated treatment (by
contrast with the non-randomized, and henee ru:en:ially
binsed, comparisons reported previoustyts*-#)_

Randomization clinic visit (0 months)

Compliant patients who had not had & major vasculer
event or other problem during the run-in period were
asked at their randomization clinic visit if they were
willing to continue taking study treatment for st least
the next 5 years. Of 11 609 patients who entered the
run-in period but were not randomized, 65% chose not
to coatinue, 17% did not seem likely to be compliant
long-erm, 13% were considered by their own doctor to
bave a clear indication for (or contraindication to) statin
therapy after review of the scresning lipid results pro-
vided, 10% had abnormal screeming blood results, 9%
reported problems saxociated with the run-in treatment,
1% bad bad myocardial infarction, stroke, hospital
imation for angina or cancer diagnoscd during run-in,
aod 1% had other reasons for not continuirg.

Por those who agreed to enter the randomized phase
of the study, & non-fasting blood tample was taken for
immediats central la~oratory assay (lipid profile, liver
tnzymes) snd for storage in liquid altrogen for subse.
quent analyses. A centra]l randomization serviee was
then telephoned which aflowed the coordinating centre
to conduct & final check of dligibility prior to randomiz-
ation, and to balance the randomization with respect to
important patient characteristics (in particular, eligibil-
ity criteria and other major prognostic factors) using »
minimization lI‘Oﬁlhﬂl‘A'. A treatment pack was then

Eur Hemrt 1, Yal. 20, lssue 10, May 1999
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Table 2(a) Raadomized men subdivided by prior diagmosis, ape und rotal cholestero! level fand ¥, of all randomized)

Age (years): 585 >65
- Total: any age
Cholertgrol (mmol. 1Y) <55 »5-5£70 *»70 <53 »>$5£T0 »70 .er cholesiarol
Previows myocardia) infarmion®
Alons 517 08 128 09 599 102
With cerebrovascular di-..n 104 14} 15 (ko] 218 a3 z:?g
With peripheral vaszuler dissam pr ] “u9 110 3 493 1] 1850
With diabetes meilitos 21?7 181 ” 29 204 37 9is
With treated hyperiension $50 619 TH] 604 99 11 8
Subtotal: any with prior myocardial inlarction® 1346 1735 136 1443 1706 3i6 1.5
o . M%) (8%} _ W (™) (E%) %) (Javy;
Other coronary hsart disense®
Alons 1 né 1 ns . 215 4) 1145
wgu: ufe.hmhr din.u &t [} 19 92 107 20 ns
With peripharal vascular disenss 241 362 L1 216 242 &0 1119
W!thrdilbttu mellitvs 138 158 10 3] ] in 19 574
With treatad h: . 2 318 58 a8 300 b1 1364
Subtotul. sny with other coronary heant diseass® e 9} - 168 (1] ™ 149 418
(%) (%) (1%) - (W) %) (1%) (7T%)
No himory of coronary heart dizzase ’ ’
Carebrovascular discase - 268 384 N 263 n 50 %1
Periphera! vascular disessn 394 536 134 40 483 119 043
Diabetes mellilus 19 743 126 303 n? 40 1651
Treated hypertension 41 476 99 475 410 102 2005
Sublotal: any with no coronary beart disenss® 1326 1376 Fr/ B b 930 206 5147
{6%) (%) (1%) (%) (%) (1w) (15%)
Toul: any diagnosis 3376 404 %2 M 1393 671 15454
{16"%) (20%) (4%}  (15%} (1T} (%) (757-)

*Previous myocardial infarction’ group includes any patients with s history of prior myocardu! iafaretion irrespective of whether pther
evidence of coronary heart dimast was recorded; ‘Othsr coronary heart diszass’ group includes paticnu without a history ul’pnor

mynu.rdialmfucuonNtmmmomuhmimmhmdmugmwmswﬁm

:pecsﬁed for the patient which contained calendar-
blisters of simnvastatin tablets (40 mg every evening) or
matching placebo, and of vitamin capsules (two every
evening, sach containing 300 mg vitamin E, 125 mg vita.
min C, and 10 mg beta-carotene) or maiching placebo,

A tota] of 15454 men and 5082 women entered the
rndomired phase of the study betweea July 1994 and
May 1997 (Tcbies 2(a) and (b)). Of thesz, 3510 (41%)
reported that they had had a previous myocerdial infarc.
tion (most of whom were cither female, or elderly or
with low blood cholesterol), 4369 (24%) had some other
history of corenary heart disease ard 7157 (35%) had oo
history of coronary beart disesss. 3288 (16%) of thoss

randomized had had cerebrovascular diseass disgnosed,

6748 (33%) had some other cvidence of peripherul
vascular dizease, $963 (29%) had diabetes mellitus and
B455 (41%%) were being urated for hypertension. Thare
was overlap between thess various diagnostic categories,
but still 1422 of thos with cerchrovascular disease, 3985
with disbetes, and 2860 with treated hypertension did
not report any history of corosary heart disease. Table 3
shows the non-study treatments being used at the time of
randomization in different diagnostic catagories. Aspirin
or some other antiplateiot sgent was being used by 7%
of patients with a history of myocardial infarction, other
coronary heart disesse or stroke, and by 47% of those

Eur Haunt J, Val. 20, trsue 10, May 1997

with penphsn! .vascular disexse. However, in the
absence of diagnosed occlusive vascular discase,
antiplatelet therapy was being taken by only 7V of those .
with diabetes and 19% of those with treated hyper-
tension. Of the women randomized, only 582 (11%)
reporied that they wers taking hormone replaccment
therapy.

9515 (46%) of the participants were aged over 65 &t
entry to the study. Screening non-fasting levels of blood
total cholesterol were Jess than S-Smmol.1™" in 7882
(3%%), between 55 and 70 mmol. 17} in 10 067 (49%),
and wbove 7mmoal.}”" in only 2587 (13%: with a
greater preponderance in this latter group of women,
of older individuals and of those without diagnoszd
coronary heart disease). LDL chélesterol levels were
less than 3O mmol.i"" in 6888 (34%.) participants,
betweenJ-Oud3-4n'|_mol 17! in 4119 (20%) and above
34 mmol.l”! in 9529 (46%). Thc mean screening
levels of twotal cholestarol were h:i;ha in the rsndom-
frzd women (Gl 1:-1mmel.l™ in the men
(5:7 % 1-0 mmol .1™"), reflecting lu;ber hvel.l of both
LDL (35409 vs 33:08mmol.I"") and HDL
(12404 v 10+0-29mmol.[~!) in the women.
Non-fasting triglhyceride levels were gimilar in the
women (20x03mmol.I"') and the men
(21 & 14 mmol.]"").
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Table 2(h) Randomized. women subdivided by prier

diagnosis, age and total cholesterol lesel (and % of ait
randomized) : :
Age (years): . 565 >£3 Toul: any age
Chalesiere! (mmei . 1= ") £33 >55270  >70 <38 »85570 »79  orcholesterol
Previous myosardial infazetion®
Alone . 74 [L4] 43 “ 138 62 308
With carebrovasculnr discase ’ 8 33 30 9 L n HE 1
With peripheral vascular discass s 1oe 52 4 138 14 522
With diabetes mellitus 19 51 19 n 50 13 110
With treated hyperiension n 169 73 4] ns 141 T7e
Subtolal: with prior myocardial infarcten® 197 0 - 152 169 4353 i 1628
™ (%) (%) (%) (1% %) U - (%)
Other coronary heart dheass® .
Alone % 7 b1 b [} 4 45 Jés
With cerebrovascular dissase 13 » 17 19 56 Fi4 176
With periphers] vascular diseass . n [}/ 4 N 122 4 5
With diabetes mellituy 4] 90 0 20 [ F ] are
With vesied hypenension n 193 74 49 183 ” 665
Subtoal: any with other coronary heart discase® 223 411 159 113 364 174 |asad
{1%) %) % (%) (2%) (1%} (™)
No history of coranary heart discass
Cerebrovasculsr disease n Ia ] [ ] 124 54 47)
Peripheral vaseular diseass 107 0 6 ™ 131 80 661
Diabetes mellitus 173 411 122 112 M2 77 1327
Treated hypertension 154 9 1s 96 190 101 125
Subtowl: any with no coronary beart diseass® 474 m 134 02 313 1 010
oo %) (M%) (%)  (w (2%) (1%) (1)
Towl: any diagnosis 94 1370 493 44 1200 639 5082
. (4%) M%) %) @ ™) (3%} (25%)

~Previous myocardia! infarction’ group includss any paticnts with
evidence o

a history of prior rnyo-nhal infaretion irrespective of whethar other

e of coronary heart diseass was recorded; ‘Other coronary hest1 discxm’ group includes patients without a history of prior
myocardial infarction but with same olher history of coronary heart disease (i.a. angina, prior CABG or PTCA).

Table 3 Percentages of patients using nom-study treatmentr at randomization

) Pox myocardiat Without coronary heart disease An
Treatment infarctios or other Cerstwovascular Peripbaml Dinbetes Tranted di.":.h
coronary beart disemse? dismase vaxculss disease  (0w2913)  hypertansion (nw205348) -
{a=111%) (nm182Y) (a=2] (a=37)

Aspirin or otber antiplatelet ™ ™ % ™ 1% an
Ormul antisgagulant - i ”e ™m % ™ )
Nlrate 4% % 1% % 1% I
Beta-blocksr MY QI%) 1'% (4%) ™ (2%) ™ (I%) ™ 28% (16%)
Calcium antagonis: % (26%) % () 0% (%) 12% (< 1%) ™ 34 (18%)
ACE inhibitor 19% (10%) 20% (%) I'™% (%) 20% (%) % 20% (BN}
*Patienis are counted onc: i Miummnmﬂnum.mqmmuhmmu:unamﬂgm
rmu:u mﬂrwu?m.mnnwwamwmmmm.umu aot being
trescad for hypertension. .

Post-randomization foﬂau-;up reasons for all hospiul admissions (including day cases)

Afer mndomization, patients ars to be seen in the clinic
" for routine follow-up checks at 4, 8 and 12 menths
pest-randomization, and thea at 6-monthly intervals, By
the end of August 1998, there was a mean of 25 months
of follow.up after randomization (rangs 13 to 47
months). Details are recorded at follow-up of the main

I_.
nin 4

and of any suspected myocardial infarctions, strokes,
coronary angioplasty, coranaty artery or other vascular
SUTEETY, Of other serions sdverse expericnces (see below).
Any new unexplained muscle pain or weskneus is also
recorded: at each of the scheduled follow-up times about
5% of patients have reported such muscle symptems, but
at no stage has thers been any significant difference in

Ew Haan J, VoL, 20, ksve 10, May 1999
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Teblc 4 Percemage of randomied patiants reporting compliance with rtudy reximent

?:lll\::ub: No. of Taken x §0°% of tablets Taken 2 80% of capsules
(manths) Emu Simvasiatin Placxbo Viamins Placcbo
4 T WIe "% 4% Y% 1 1.3

| oon 21% 0% % Ve
12 199y % m™ 0% oov.
IT] 1Bz ™ [ 3 me 9%
a4 REE.D 1% 50 % nY.
30 ™1 5% ™ "% ™

b
Table 5 Reasons for randomdisd paticnts stoppiny study trestmests (% of all
readomized)
. Tablas Capauim
Reason(s) given® Simvasstin  Piscsbo Vibmins  Placzbo
(10269 Uozsn (€289 (10267

Patint unable of unwilling to atiead chnics 2Mm % i 15% -
Patiant withes to stap (other thag to start natin) &% L T Y 5% T
Non-study statin started 1= 5 1% 1-%
Other contraindicated drug sarted o0I% O-11I% -0’ 00%
Abnormal liver or musele eazymes o-0T™ 006% OI%n 0%
Muscls pain or weakness - OIS oI™M 0O 0-11%
Other sympioms 1% 1-1% o-% T
Other reasons 14% 20% 1-% 1:2%
Any of above* 11-6% 1&I% ] %

*Patients may give more than one reason for stopping study wblets sod/or eapsular

the frequency of such reports between patients allocated
simvaswitin tablets and those allocated placebo tablets
(or between thore allocated vitamin or :mu:hm. placebo
cxpsules).

Compliance with taking the study trestments is
checked (and defined as taking at leasz 0% of scheduled
tmatment) and, for patients who stop this treatment,
the reasons for doing 30 recorded. For the vitamin or
placebo capsules, compliance fell to about 90% during
the first year and has then remained approximately
steady, with no apparent difference between the treat-
ment groups (Table 4). By contrast, for the simvastatin
or placebo tahlets, the initial fafl in compliance to about
90% during the first § 1o 12 months (which was similar in

both trestment groups) was followed by a [urther fall of °

similar size among these allocated placebo tablets, but
by = smaller fall among those allocated simvastatin
tablets. There is no evidence that any side-effects with
the study simvastalin or viamins are leading to the
study trestments being stopped: indeed, despite the large
numbers being studied, there are no apparent differences
between the treatment groups in any reported side-
ciffects or in any biochemical abnormalities (se=e below).

Al can be seen from Table 5, by far the most commeon
rezson [or stopping Lhe tablets or capsules is that the
patient was unable or unwilling to continue attending
clinic [ollow-up (in which case tho _simvastatin or

Eor Haurt J, Vol. 20, issue 10, May 1999

placebo tablets were to be stopped, since routine blood
monitoring could not continue, but the vilamin or
placebo capsules could be continued) or wished to ntop
rerumothcmbmthmmnumman‘
those ou the active treatments. The oniy clearly signifi-
cant differonces between the treatment groups in the
numben stopping the study treatments was, as might be
expected, in patients allocated placebo tablets being
somewhat more likely to be prescribed a non-study
statin than those sllocated ths study simvastatin tablers.
Until spring 1998, patients prescribed non-study stating
were routinely advised 1o stop their simvastatin or
placebo iablets, but subsequently that policy was
changed so that non-study statin regimens of up to the
equivnlent. in lipid-lowering potency, of about 40 mg
daily simvastatin could be added to'the study simvasta-
tin or placebo mblets (unless considered contraindi-
catad), About ope-third of the patients taking nan-study
stating are continuing with their study tabists, and most
of the res are continuing with their capsules.

At each Tollow-up visit, s non-fasting blood sample is
taken for immediate central laboratory nxsay of alanine
transaminase and, in dny patient with n;mﬁmg new
unexphined muscle pain or weaknens, of creatine kinase,
Biochemical abnormalities requiring sction are repct_‘led
back to the clinic stall prompily, and appropnate
follow-up srrangements madc by the coordinating

st
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Table 6 MNunmbers of paticnts with elevated liver or
muscle engymes

Liver ar .Simvassiin  Placebo

muscla eney mes® (10 2¢9) (18257
Alanine trantamisase >253 = ULN f 52
») = ULN 39 32
Creatine kiname »3<i0x ULN 4 2
=0« ULN b 2

: ULN-‘UpPu limit of normal for slanine transaminase s

451U .17 ! and for ereating kinage is 250 10,10,

*Alsnine Umnsaminasc is measured routinely st sach foliowsup
visit. Creatine kinxse is measursd™routingly onaly when patients
complain of muscle pain and as part of the annval rndom sampie,
but it may also be measurcd, and abnormalilies reporied, on
hespitlization for whatever rsason.

centre far further elinic monitoring of the patient, and
for any study ueatment modifications, sccording to
pre-specified guidelines. Table 6 shows that only
slightly, and noo-significantly, more patients aliocated
simvastatin tablets have besn found to bave elevated
lzvels of alanine transamizase or of creatine kinase. One
man allocated active simvastatin developed an asympto-
. matic clevation of alanine transaminase >3 times the
upper limit of normal at about 13 months after rand-
omization and stopped the study tablets; hiy alanine
transeminase did not return to narmal and, about ) yesr
Ixter, he developed acute hepatitis fram which he subse-
quently recovered {although his liver function tests
remain abnormal). Of the five patisnts found to have
creatine kinase > |0 rimes the upper limit of normal, twe
had been detected in hospital with muscle symptoms
{one allocated simvastatin and one allocated placebo
tablets), two had creatine kinase messured because of
muscle symptoms reported at the study clinic (one
allocated simvastatin and one allocated plasebo who
was also found to be hypathyroid) and one asympto-
matic patient was picked up by measurements in the
annual rendom sample (soe below),

In sddition 1o events recorded at the scheduled
follow-up' visits, any serious adverse expericnces that a
doctor believes with a reasonable probability to be due
to study treatment are, for regulstory purposes, to be
reported immediately to the coordinating centrs via a
24-hour telephone service. So far, during a mean of
25 months of fallow-up, only 12 such eventa have besn

.reported and there is no significant difference between
the trzatment groups (seven on simvastatin v five on
placebo tablets; scven on vitamins vs five on placcho
capsules).

Effects of study treatments on blood lipids--
and vitamins

To asscss reliably the overall effects of the study treat-
ments on the dotsiled lipid profile and vitamin levels in

Tin "4

the different treatment groups in this placebo-controlled
trial, it is .not necessary to assay blood samples
from every patient. lnstead it suffices, and is more
cost-cflective, 1© perform amaya only in & random
sample of the pauents during the study. Each year,
therefore, about 1300 of the randomized patients are
selected (irrespective of whether or not they are continu-
ing to take the study treatments or to attend the
lollow-up clinics) far extensive analysis of their non-
fasting blood sampies, with storage of aliquots of
plasma in liquid nitrogen for any subsequent analyses
required Compared with those allocated placsbo
tablets, allocation to 40 mg daily simvasuatin is produc-
ing reductions of about 1-8-1-6mmol.1~" in blood
total chalesterol, 1:1-1-2 mmol . 1= ! in LDL cholesterol,
and 04-0-5 mmol .1~ in triglycerides, but an increass
of only about 0-04 mmol.1~' in HDL (Fig. 2). Com.
parabie changes in the levels of apalipoproteins B and
A, ure also seen, and these differences are maintzined
during, at least, the first 2 years of follow-up. Compared
‘with plasma vitamin E levels of about 23mg.1~!
among those allocated placebo capsules, allocatien to
the active vitamin capsules is producing an increase of
about 18mg.1~". ’

Rates of non-fatal and fatal evém:

The coordinating centre secks additional information
from the patient's genersl practitioner (plus, if neces
sary, any relevant hospital discharge records) about each
possible myocardial infarction, stroke, corenary angi-
oplasty, vascular surgery, cancor, and other relevant
hospimlization or serious adverse experience reported at
cach follow-up visit. It also secks the certified causes
of any deaths and details of any registered non-fatal
cancers from the Office for National Statistics. It was
taticipated at the start that, amang the types of patient
to be included in the study, the annual rate of tota) (ic.
[ata] and non-fatal) coronary heart disease events would.

. be about 3-5%. Based on eventz reported (ie. with or

without ceafirmation) during 8 maan of 25 months of
follow-up, Table 7 suggests that the observed annual
total heart disexss event rate is about 2-4%, but
this should risa slightly after clamsification of these
deaths that ams, as yet, {rom unknown causes. The
annual rates estimated from all thoss deaths reported
during the 25 manths of lollow-up are also somnewhat

than the rates of 1-8% [or fatal corbnary heart
disease and of 3-0% for total mortality predicted prior to
the start To some extont these lower than anticipated
rates refiect the purticutar mix of patients included in the
study, with more Jower-risk patients (such as those with
diabetes without any evidence of coronary heart disease
at baseline), but it may also refiect a *healthy volunteer’
effect (due to exclusion at study entry of some sick
individuals) that will diminish as follow-up becomes
more prolonged. As would be expected, the event rates
tend to ba higher among participants who are older,
have higher baseiins cholestero! ievels and present witha
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Table? Estimated annugl rates of coronary heart disease and of death (based on ait
reported erents, irrespective of confirmation of the diagnosis and of allocated

treatment group)

. ;. . Towl corgaary Fatal corgnary Total
Bussline characteristicy * beurt discase heart d; - ity
Gender

Mals 5% 2% 1<% .

Female 16% 0% 1-6%
Age (years) .
4 1 1-0% ™ 1-4%,

»63 9% 1% %
Cholesternl (mmel . 1= ")

<55 oy 2% 1% 2%

>53<10 3% 10% 1%

>70 9% 14% 2%
Diagnesis ’

Prior myocardial infarction 3% 1-6% 8%

Other coronniy hewn disesse 1% -4 4 I-2%

Other* % - 1%
Any 14% 10% %

*Cerebravascylar disease, peripheral vascular disease, diabetes mallitus or reated hyperunsion
{but no history of myocardial infarction or other coronary hearl dissass),

previous history of myocardial infaretion. So far, the
estimated snnual rate of reported strokes {excluding
transient ischaemic attacks) is 1-3% and of cancers of all
sites’ (except non-meianomatous 1kin cancer) s 14%.

Discussion

Previous andomized trials have shown that there are
reductions in non-fatal myocardial infarction and in
fatal coronary heart disease within just a few years of
lowering blood chelesterol levels®™ i 4ng vyrinus
guidelines for the use of such treatments have been
proposed (oarticularly for middic-aged men with cor-
onary heart disease snd sbove-average cholestero)
lovels)" ™1, Howuver, there is mill substantial
uncertainty — both in the medical profession and in
the general population —about the overall survival
benefits of cholestercl-lowering drug therapy for par-
r.iculum-orptﬁnt. and the extant of their use is
Limited(™"], Uncertainty as to the posible benefits, or
risks, of antioxidant vitamin supplementation is even
The Heart Protection Study has pow racruited large
oumbers of individuals at incressed tisk of coronary
hgandimdnthina:hohwichmpofdiﬂ'mt
disease categories (including those with occiusive disease
of noo-coronary srteries, diabetes mellitus or b
zsion) and of several other major subgroups (including
women, the elderly or those with low blood cholestero}
levels) for whom uncertainty stil remains as to how
worthwhile, and safe, are cholesterol-lowering drug
treatment and antioxidant vitamin supplementation,
Despite the Jarge numbers of patients in the study,
neither the stacin regimen (40 mg simvastatin daily) nor
the viamin supplement (600 mg vitamin E, 250 mg

vin 'd

vitamin C, 20 mg beta-carctenc dzily) being investigated -
Appears 1o be atsociated with significant excesses of any .
reported side-effects (including muscle pain or weakness,

which had previously been reported  with statin

therapy!*®13) or of 2ny blood biochemical aboormalities

{(in particulsr, liver or muscie enzymes) during a mean

follow-up of 25 months. These findings, which are

consistent with the limited information rted on such

outcomes from other large-scale trials('™'"), demon-

strate that prolonged simvastatin therapy (and antioxi-

dant vitamin supplementation) is well tolerated and -
remarkably free of side-cffects.

Compliance with the study treatments in the Hear:
Protection Study is good and, as a eonsequence, allo-
cation 1o the simvastatin regimen is producing large and
-sustained reductions in blood total and LDL cholesterol .
levels (slong with & smal! increass in HDI1-cholesternl,
which is consistent with previous statin trials’'*~'*}), and
theviuminmpplmtisprodudnlnlupinmin
vitamin E levels. So, even though the coronary heart
disease event wnd death rates during the initial follow-up
petiod smong the particular mix of patients being
studied (many of whom bad no previous history of
coronary disease) are somewhat lower than anticipated,
the study should be able to provide reliable cvidence
about ‘the affects of cholesterol-lowering drug therapy
and of antioxidant vitamin supplements on all-cause and
causo-specific mortality and on major morbidity (includ.
ing strokes and cancers) in a range of different individ-
usls. Moreover, the special feature in this study of &
pre-randomizition rus-in peried on the active study
treatments should provide the first unbiased randomized
comparisons of the effects on coronary heart disease
incidence among subgroups in which the efects of the
treatments on blood levels of lipids and vitamins differ
substantially.
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Capewell, S. Hughes. Birmingham Heartlonds: S. Bain,
A. Jones; G. Hoimes, C. Jewkes; T. Bellamy, I,
Harrison. Queen Elizabeth, Birmingham: N. Buller; IL
Nield, E. Smith, P. Ving, P. Crook, J. Williams. Bishap
Auckiand General; M. Bateson; P. Cawley, P, Gill; €.
Simpson. Royal Bournemouth: M. Armiusge; C. Cape,
1. Tricksey, M. Wilson; S. Cottell. Princess of Wales,

- Bridgend: C. Jones; M. Llewellyn, P. Smith; T.

Woodsford. Rupei Susrex Comnnty, Brighton: R. Vincent;
E. Joyce, N. Skipper; P. Peters. Brintol Royal Infimury:
M. Lemon (late), D. Sitansbie; A. Hagos Kidan,
M. Halestrap: A. Gibbons, 1. Meredith. Frenchay,
Bristel: C. Dawkins, M. Papouchado; L. Baker, K.
Boulton, C. Dawe; A. Lewis, 1. Wisby. Addenbrooks’s,
Cambridge: M. Brown; ). Emeny, W. Smith, D.
Trutwein; M. Carnwell, D. Lloyd. Cosileford &
Normanrorn (Pontefract General Infirmary); C. White;
M. Kbhalifa, N. MacKereth; G. Martin. St Perar’s,
Chertrey: M. Baxter; R. Chambers, £. Glenn, 1. Kerr; G.
Geolesworthy, A. Watts. Corby Community. G. Baines; J,
Groom, L. Price; I. Barlow. Leighton, Crewve: S. Mallya;
S. Lewis, }. Maidea, M. Nath; V. Lowe. Derbyshire
Royal Infirmary: A. Scot; §. Cozeni, J. Hannah,
M. Hinwood; 1, Millward. Dariingion Memorial:
J. Murphy; M. Charters, B. Graham; M. Banks,
R. Nobbs. Dewsbury District: T. Kemp; P. Tumer; §.
Sheldrake. Russells Hall Dudley; M. Labib; R. Pearson,
J. Sidaway; P. Davies, M. Hodgkizss. Queen Margarer,
Dunfermline: D. Macleod; R. Snart: J. Albrock,
1. Fisher, F. Swart, Edinburgh Royal Infirmery: C.
Swainson; 5. Glenn, J. Johnston, 8. Sadler: M. Curren,
S. Feirnie, L. Stenhouse. Western Gunsral, Edinburgh:
R. Lindley, C Warlow; A. Kenny, F. Waddsall; M.
Brownlie, 1. Guilar. Derrjford, Plymouth: A. Marshall,
J. Went: 5. Clarke, A. Inman, J. Simmonds; B. Duook,
G. Mortimore, A. Pascoe. Glargow Royal Infirmary:
S. Cobbe; C. Campbell, H. Young: M. Keeble. James
Poget, Grea: Yarmouth: 8. Absalom; N. Bncey;
L. Falca, D. Stone. Hartlepool! Gemeral* G, Tildesley;

B. Carr, G. Lonptaflf, A. Turaer, H. Wilkioson:

S. Wilkinson. Hillingdon: R. Hilson; D. Broskes,
B. Cepper, K. Price; V. Badrick, Muddersfield Royal
Infirmary: H. Griffiths; J. Figgenld, 5. Lewis; P,
Campbell. Kettering Genmeral: G. Baines; G. Claypole,
1. Lomss; A. Rogers. Royal Loncaster infirmary: A,
‘Brown; J. Cheshire; ). Rowicy. Leeds General Infirmary:
S. Ball, C. Prentice, A. Hall; P. Atha, K. Calfrey, W.
Currie, C. Hague, S. Hall, P. Maguire, C. Rose, R,
Watson; A. Buxton, A, Wedgwood. 5t James University,
Leede S. Gilbey; W. Currie, K. Drury, 5. Hall, C. Rose,
§. Wilson; M. Vaughn. Waltan Centre, Liverpool: P.
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Humphrey: J. Blocksage, R, MzSloy, K. Ost, L. Owen,
§. Saminacen, D. Walling, J. Wiseman: }. Davies.
Ealing General, London: A. Kehely, ). Kocner B.
Capper, 1. Corbett, J. Peters, K. Price; M. Van
Gocthem. Guy's & S Thomos'. London: J. Chambers;
M. Crawshaw, J. O'Sullivan, 5. Powell, M. Reoch,
J. Sanders; M-F. Beament, B. Fangrad, Y. Williams.
North Middlesex, London: S. Banim, T. Crake: B. Ford,
V. Glynn; 8. Ismzil. Royal Brompton, London: . Buller,
A. Coats; L. Aitken, E. Cruddas, K. Serup-Hansen;
D. Nosworthy, N. Reilly. Whittington, London: .
Coppack; P. Clifton, A. Holmes; L. Camplin. Luion &
Dunsiadle: C. Teavill; 5. Gent, A. Hunter, C. Stroud;
K. Griffiths, Macclesfield Disirict Genmeral: E. Davies;
M. Maseo, A. Robinson; S. Eelficld, Afaidrrome: J.
Chambery; L. Bispham, A. Mercer, J. Sheppard: §.
Burrage. Manchester Dinbetes Centre: K. Cruitkshank:
K. L Chan, Y. Wharfe, ). Woodward; F, Alexancer, Y.
Williams. Manchester Royal Infirmary: M, Walker; P.
Thomas, J. Day, 5. Edwards, P. Nicholson: S. Gleeson.
North Munchesier General: M. Sevage, J. Swag; D.
McSorlsnd, C. Waywell; C. O'Neill, L. Wharton. Roya/
Vietoria !afirmary, Newcastle-upon-Tyne: P. Adaslis, R.
Lindley, N. Canilidges M. Masz, M. Thompson; J.
Hulmes. Radcliffe Infirmaryifohn Redeliffe, Oxford: §.
Armitage, R. Collins, P. Sleight; S. Beebe, M. Campbell,
J. Fitzgerald, S. Goodwin, A. Lawson, H. Lochhead, -
P. Whitbread; §. Knight, A. Taylor; Coordinating Centre
administration and computing, Clinical Trig/ Service Unit,
University of Oxford: V. Booker, R. Brooker, N. Bruce,
A. Cody, M. Corbett, J. Crowther, R. Greenlaw, B.
Hauer, ], Heipeman, C. Hope, C. Indge, R. Jones,
5. Jones, M, King, H. Lang, P. McCabe, H. Monaghsn,
K. Murphy, A. Owers, C. Peto, 5. Pickworth, A.
Radiey, A. Rowe, S. Southren, S. Wilson, E. Wincotr;
Coordinating Canire laboratory, Clinical Trial Service
Unit, University of Oxford: L. Youngman {director},
L. Buckingham M. Burton, B. Chukwarsh, S. Clark,
C. Colominas, 8. Crowley, S. Edwards, 1. Hill, K.
Kourellias, C. Lennon, M. McAtese, N. Miller, M.
Radley, J. Taylor; Coordinating Centre clinical support,
Clinfcal Yrial Serviee Unit, University of Oxford:
C Baigent, Z Chen, R. Clarke, C. Sudlow. Royo!
Alexandra, Pairley: §. Findlay; C. Campbell, J. Hunter,
H. Young E.McNally. Whiieabbey, Newtownabbey: P.
Crowe; V., Crowe, B. Hunter, A. Shaw; L. Shanaon.

.North Tyneside Health Core Centre, North Shields: R.

Curless, R. Lindley, P. McKenns, S. Robertr; A Black,
J. Martin; M. Burt. Northanipion Gineral: ). O'Donrell,
S. Marsh, ). Woodward; R. O'Hare, C. Owen, Poole
Generol; A. McLeod; M. Richardson; C. Reeves. Halion
General, Runcorn: R, Mallys; ). Forshaw, J. Hedson;
H. Lenden, G. Osborn. St Helier: 1. Barron; A. Ballard,
B. Docherty, M. McDonneill, §. Ritson, D. Tyler
S. Caner, C. Rigney. Conguest, St Laonard s-on-Sea:
R. Wray; K. Gaughan, J. Sinclair; J. Burleigh, J.
McDonald. Roya! Hallamshire, Sheffield: G. Venables;
C. Doyle, M. Fox, L. Mundey; S. Straflord. Xing's Mill
Cenire, Sutton-in-Aghfield: R. Lloyd-Mastyn; D. Bailey,
1. MecKenzie; R. Bamford. Singlcton. Swansea:
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Attachment 4

Charles L Hyman, M. : " Merck & Co. Irc.

Remit c\? : BGP? PA 19485
y Aftai - G ast Point :
iR e T Te! 610397 2850
215 652 5000 ,
Fax 610397 25t6
June 30, 1999
Central Document Room ' - e MERCK
Food and Drug Administration Research Laboratories
Center for Drug Evaluation and Research
12229 Wilkins Avenue
Rockville, MD 20850
P

NDA 19-766: ZOCOR™ (simvastatin) Tablets

SUPPLEMENTAL NEW DRUG APPLICATION
Simvastatin—40-mg Alternative Starting Dose

Pursuant to Section 505(b) of the Food Drug and Cosmetic Act and in accordance with
21 CRF 314.70(b), Merck Research Laboratories (MRL), a division of Merck & Co.,
. Inc., submits, for your approval, a supplement to NDA 19-766, ZOCOR™ (simvastatin)
Tablets. This supplemental application is formatted as required in Title 21, paragraph
314.50 of the Code of Federal Regulations.

As indicated on the attached Form FDA 356h, this supplemental New Drug Application
(sNDA) contains data to support revisions to the DOSAGE AND ADMINSTRATION
section of the label to provide the option of a starting dose of 40 mg ZOCOR™ for
patients who require a large reduction in LDL-C (more than 45%). Patients requiring
such a reduction in LDL-C in order to reach treatment goals usually have CHD or
multiple risk factors and are at high risk of coronary events. The usual recommended
starting dose of 20 mg ZOCOR™ produces reductions in LDL-C of 45% or greater in
only a minority of patients (<25%), thus rendering this dose less than optimal for patients
requiring this magnitude of LDL-C lowering. Furthermore, because data indicate that
physicians frequently do not titrate drugs past the recommended starting dose, providing
40 mg ZOCOR™ 25 an option for a starting doses should increase the numbers of °
patients who require large reductions in LDL-C to reach their treatment  target levels
without the need for titration. The safety and tolerability of 40 mg ZOCOR™ has been -
amply documented over the 14 years since it was first studied, both in clinical studies and
postmarketing experience. The other proposed changes to the DOSAGE AND
ADMINSTRATION scction as indicated in the annotated label are intended to improve
conciseness and clarity of prescribing information and to remove outdated information.
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As required by the Food and Drug Administration Modernization Act of 1997 (FDA

a check in the amount of ‘User Fee ID Nof

was seat to the § - ‘ e e
s J—"

J|

i

Submitted with this letter, in accordance with the Guidance for Industry — Providing
Regulatory Submigsions in Electronic Format - NDAs: January 1999, Merck Research
Laboratories (MRL), a division of Merck & Co., Inc., is providing one Compact Disk
(CD) which contains the SNDA for NDA 19-766: ZOCOR™ (simvastatin) Tablets (see

Attachment 1). All documnents requiring signatures for certification are included as paper
for archival purposes.

A list of Reviewers from the Division of Metabolic and Endocrine Drug Products who
should be provided access to this electronic submission from their desktops may be
obtained from Ms. Margaret Simoneau, Project Manager. MRL will follow-up with Ms.
Simoneau to ensure that the appropriate Reviewers have been given access to the
electronic dossier.

Merck & Co., Inc. is requesting a categorical exclusion from the requirements 1o prepare
an Environmental Assessment under 21 CER §25.33(a). This supplement meets the
Tequirements of a categorical exclusion under 21 CFR §25.33(a) because it will not
increase the use of the drug. To the best of the firm’s knowledge no extraordinary
circumstances exist in regards to this action.

All information is in an electronic format as indicated in the attached Table of Contents
for the supplemental application NDA 19-643. Review copies of selected sections are
also being submitted in hard copy as described in Attachment 1,

All of the information is contained on one CD and has an approximate size of 20 MB.

4

/R

We have taken precautions to insure that any software on the CD is free of computer
viruses (Norton AntiVirus © 4.0, Symantec Corp., 1991-1997) and we authorize the use
of anti-virus software, as appropriate. .
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-

We consider the information included in this submission to be a confidential matter, and
request that the Food and Drug Administration not make its content, nor any future

communications in regard to if, public without first obtaining the written permission of
Merck & Co., Inc.

If you have any questions or need additional information regarding the contents of this
submission, pleage contact Charles L. Hyman, MD (610-397-2850) or, in my absence, to
Robert E. Silverman, MD, PhD (610-397-2944),

Si A

L. Hyman, MD
Director
Regulatory Affairs

Enclosures:
Federal Express #1

cc (Cover Letter Only):
Ms. Margaret Simoneau, Project Manager
Division of Metabolic & Endocrine Drug Products
HFD-510, Room 14B04
Federal Express #2

Dr. David Orloff, HFD-510, Rm. 14B-04
Division of Metabolic & Endocrine Dru g Products
HFD-510, Room 14B04

Federal Express #3

Mr. Kenneth Edmunds, Computer Specialist
Division of Technology Support Services Staff
HFD-073, Room 8B45 .
Federal Express #4 ‘

Desk Copy (vacr Letter and Patent Information Only):
Ms. Mary Ann Holovac,

Food and Drug Administration, HFB-OQO
5516 Nicholson Lape, Room 235
Rockville, MD 20895

Federal Express #5 ~
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Michael C. Elia, Ph.D. Merck & Co., Inc.

Director . ) PO. Box 4, BLA-20
Regulatory Affairs . West Point PA 19486
- .- Tel 610397 31680 -
Those cepics are OFFICIAL FDA Ccrcs 215 §52 5000
Dot desk copics. Fax 610397 2516

April 6, 2000 . e

Ms. Margaret Simoneau

Regulatory Project Manager

Division of Metabolic and Endocrine
Drug Products, HFD-510, Room 14B-04

Office of Drug Evaluation II (CDER)

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

Dear Ms. Simoneau: _ . —

NDA 19-766: ZOCOR™ Tablets .
40 mg sNDA

RESPONSE TO FDA REQUEST
Please refer to our telephone conversation on April 3, 2000 requesting a copy of the
administrative documentation for the ZOCOR™ 40 mg sNDA submitted to the Agency
on June 30, 1999,

Enclosed per your request is the requested volume.

Please direct questions or need for additional information to Michael C. Elia, Ph.D. (610-
397-3180) or, in my absence, Bonnie J. Goldmann, M.D. (610-397-2383).

Sincerely,

C

Michael C, Elia, Ph.D.
Director
Regulatory Affairs

Enclosure

Federal Express
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Robert E. Sitverman, M.O., Ph.D, . Merck & Co.. Inc
" Sentor Director . PO. Box 4
Regulatory Affairs C L s | West Point PA 19486
DE&. LT { Fax 610 397 2516
- - Tel 610397 2944
- 215 652 5000 -

December 2, 1999

€9 MERCK

Research Laboratories
Solomon Sobel, MD, Director .
Division of Metabolism and Endocrine Drug Products
HFD-510, Room 14B-04]
Office of Drug Evaluation 0

.Center for Drug Evaluation and Research

Food and Drug Administration
5600 Fishers Lane

Rockville, MD 20850

Dear Dr. Sobel:

NDA 19-766/5-040: ZOCOR™
(Simvastatin) -

General Correspondence

Reference is made to Financial Disclosure Information (Item 19) in the above
Supplemental New Drug Application (SNDA) originally submitted on June 30, 1999: a

. conversation between Dr. Silverman, Merck Research Laboratories (MRL), a Division of

Merck & Co., Inc. and Ms. Galliers, (FDA) on March 31, 1999, concerning requirements
for financial disclosure information: and the Agency’s recent Draft Guidance for
Industry: “Financial Disclosure by Clinical Investigators™ released on October 25, 1999.

The above noted SNDA contains data (published manuscript) from an ongoing study, the
MRC/BHF Heart Protection Study (discussed in several submissions to INDf } dated
December 3, 1993 [Serial No. 557], February 2, 1994 [Serial No. 564) and March 31,
1994- [Serial No. 570)]). Based on the March 31, 1999 conversation between Dr.
Silverman and Ms. Galliers, and as documented in the SNDA (Item 19), MRL has been
pursuing collection of financial disclosure information from investigators in this study.

The October 25, 1999, draft guidance from FDA (Section IV.12) states that the Agency
will consider a waiver to exempt applicants from collecting financial disclosure
information for large, multi-center studies initiated before February, 1999. As previously
documented, the Heart Protection Study was: begun in 1994; involves more than 200

" investigators; is funded through four independent organizations (UK Medical Research

Council, British Heart Foundation, Merclgﬂ& Co., Inc and Hoffman-LaRoche) under the
primary sponsorship of { , jwas designed independently from either




Solomon Sobel, MD, Director -
NDA 19-766/5-040: ZOCOR™
Page 2

pharmaceutical company; does not have representation from either company in the
study’s organization; and the Steering Committee members, investigators and all funding
organizations involved with this study remain blinded to study endpoints.

Therefore, in light of these study characteristics and in conformance with the recent draft
guidance, MRL, herein, requests a waiver from the reporting of financial disclosure
information for clinical investigators participating in the Heart Protection Study.

We consider the information included in this submission to be a confidential matter, and
request that the Food and Drug Administration not make its content, nor any future

. communications in regard to it, public without first obtaining the written permission of

Merck & Co., Inc.

If you have any questions or need additional information please' contact Robert
Silverman, M.D., Ph.D. (610) 397-2944 or, in my absence, Bonnie J. Goldmann, M.D.
(610) 397-2383.

A5 L —

Robert E. Silverman, MD, PhD
Senior Director, Regulatory Affairs

Federal Express #1

Desk Copy: Ms. Margaret Simoneau, HFD-510, Rm. 14B-04

APPEARS THIS WAY
ON ORIGINAL



Charles L. Hyman, M.D. Merck & Co., Inc.

Director ' PO.Box 4
Regulatory Affairs West Point PA 13486

Tel 610 397 2850
- ' | NDA NO. ;Z 722 REF NO_J 4 O _ i 215652 5000
rune 30- Y586 7. $E2-

Fax 610 397 2516

Central Document R B
Food and Drug AdmﬂBLGI NAL o
Center for Drug Evaluation and Research

12229 Wilkins Avenue i
Rockville, MD 20850 : \

MERCK

Research Laboratories

NDA 19-766: ZOCOR™ (simvastatifijTablets

SUPPLEMENTAL NEW DRUG APPLICATION
Simvastatin—40-mg Alternative Starting Dose

Pursuant to Section 505(b) of the Food Drug and Cosmeiic Act and in accordance with -
21 CRF 314.70(b), Merck Research Laboratories (MRi.), a division of Merck & Co.,
Inc., submits, for your approval, a supplement to NDA 19-766, ZOCOR™ (simvastatin)
Tablets. This supplemental application is formatted as required in Title 21, paragraph
314.50 of the Code of Federal Regulations.

As indicated on the attached Form FDA 356h, this supplemental New Drug Application
- (sNDA) contains data to support revisions to the DOSAGE AND ADMINSTRATION
section of the label to provide the option of a starting dose of 40 mg ZOCOR™ for’
patients who require a large reduction in LDL-C (more than 45%). Patients requiring
such a reduction in LDL-C in order to reach treatment goals usually have CHD or
multiple risk factors and are at high risk of coronary events. The usual recommended
starting dose of 20 mg ZOCOR™ produces reductions in LDL-C of 45% or greater in
only a minority of patients (<25%), thus rendering this dose less than optimal for patients
requiring this magnitude of LDL-C lowering. Furthermore, because data indicate that
physicians frequently do not titrate drugs past the recommended starting dose, providing
40 mg ZOCOR™ as an option for a starting doses should increase the numbers: of
patients who require large reductions in LDL-C to reach their treatment target levels
without the need for titration. The safety and tolerability of 40 mg ZOCORT™ has been
amply documented over the 14 years since it was first studied, both in clinical studies and
postmarketing experience. The other proposed changes to the DOSAGE AND
ADMINSTRATION section as indicated in the annotated label are intended to improve
conciseness and clarity of prescribing information and to remove outdated information.
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As required by the: Food and Drug Administration Modemization Act of 1997 (FDAMA),

a check in the amount of] " User Fee ID No.

~on June 22, 1999.

et

Submitted with this letter, in accordance with the Guidance for Industry — Providing
Regulatory Submissions in Electronic Format ~ NDAs: January 1999, Merck Research
Laboratories (MRL), a division of Merck & Co., Inc., is providing one Compact Disk
(CD) which contains the SNDA for NDA 19-766: ZOCOR™ (simvastatin) Tablets (see
Attachment 1). All documents requiring signatures for certification are included as paper
for archival purposes.

A list of Reviewers from the Division of Metabolic and Endocrine Drug Products who
should be provided access to this electronic submission from their desktops may be
obtained from Ms. Margaret Simoneau, Project Manager. MRL will follow-up with Ms.
Simoneau to ensure that the appropriate Reviewers have been given access to the
electronic dossier. ‘

Merck & Co., Inc. is requesting a categorical exclusion from the requirements to prepare
an Environmental Assessment under 21 CFR §25.33(a). This supplement meets the
requirements of a categorical exclusion under 2] CFR §25.33(a) because it will not
increase the use of the drug. To the best of the firm's knowledge no extraordinary
circumstances exist in regards to this action.

All information is in an electronic format as indicated in the attached Table of Contents
for the supplemental application NDA 19-643. Review copies of selected sections are
also being submitted in hard copy as described in Attachment 1.

All of the information is contained on one CD and has an approximate size of 20 MB.

We have taken precautions to insure that any software on the CD is free of computer
viruses (Norton AntiVirus © 4.0, Symantec Corp., 1991-1997) and we authorize the us
of anti-virus software, as appropriate.

)
1
I




Central Document Room
NDA 19-766: ZOCOR™ (simvastatin) Tablets
- SupplementatNew Drug Application -
: Page 3 :

-

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

If you have any questions or need additional information regarding the contents of this
submission, please contact Charles L. Hyman, MD (610-397-2850) or, in my absence, to
Robert E. Silverman, MD, PhD (610-397-2944).

her¥es L. Hyman, MD )
Director
Reguiatory Affairs
' Enclosures:
(’ Federal Express #1
cc (Cover Letter Only): -

Ms. Margaret Simoneau, Project Manager
Division of Metabolic & Endocrine Drug Products
HFD-510, Room 14B04

Federal Express #2

Dr. David Orloff, HFD-510, Rm. 14B-04

Division of Metabolic & Endocrine Drug Products
HFD-510, Room 14B04

Federal Express #3

Mr. Kenneth Edmunds, Computer Specialist
Division of Technology Support Services Staff
HFD-073, Room 8B45

Federal Express #4

Desk Copy (Cover Letter and Patent Information Only):
‘ Ms. Mary Ann Holovac, :
Food and Drug Administration, HFD-090
_ 5516 Nicholson Lane, Room 235
' Rockville, MD 20895
Federal Express #5




Electronic Mail Message

Date: 4/26/00 11:15:09_AaM

From: Linda Carter : { CARTERL }
To: Margaret Simoneau * { SIMONEAUM )
To: Enid Galliers { GALLIERS }
Subject: NDA 19-766/5-040

I had a telephone conversation on April 25 with Dr. Michael Elia of
Merck concerning the requirement for financial disclosure information
for NDA 19-766/5-040. Dr. Elia explained to me that Merck's supplement
contained published studies completed years ago in support of a labeling
change. Because the studies are in suppert of a labeling change and
were completed a number of years ago, we will waive the requirement to
report any financial disclosure information on these studies.

With regaxd to the study that is ongeing and conducted by’ B

‘I understand that this study was referenced in the

‘SUPPlemelt as supportive. In a December 2, 1999 letter to Dr. Sobel,

Dr. Silverman of Merck requested a waiver of reporting financial
disclosure information for this study. I understood from this letter
that this was the only study supporting the labeling change, and I had
several conversations with both Dr. Silverman and Dr. Elia about what
information was required to be reported. When I spoke with Dr. Elia on
"wril 25, he informed me that this study was still ongoing, and that it

3 only referenced in the supplement as providing some support for the

.beling change. Therefore, I told Dr. Elia that there would be no need
to report financial disclosure information on this study because it does
not meet the definition of covered clinical study. For this supplement,
no financial information is required.

The issue of whether studies supporting certain labeling changes has
come up previously, and our Financial Disclosure Working Group will be
discussing this at a future meeting. But my understanding of this

. supplement and the studies supporting the change in labeling, leads me

to the conclusion that no financial information is required to be
reperted. '

APPEARS THIS WAY
ON ORIGINAL
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