CENTER FOR DRUG EVALUATION AND RESEARCH

Trade Name:

Generic Name:

Sponsor:

Approval Date:

Indications:

Approval Package for:

APPLICATION NUMBER:

18-998/5016

Vasotec Tablets

Enalaprilat

Merck Shafp & Dohme Research Laboratories
January 10, 1989

The treatment of hypertension.



CENTER FOR DRUG EVALUATION AND
| RESEARCH

APPLICATION NUMBER:

18-998/5016

CONTENTS

- Reviews / Information Included in this NDA Review.

Approval Letter X
Approvable Letter

Labeling X
Medical Review(s) X

Chemistry Review(s)

Pharmacology Review(s)

Statistical Review(s)

Microbiology Review(s)

Clinical Pharmacology/ Biopharmaceutics Review(s)

Administrative/Correspondence Document(s)




CEN TER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:

18-998/S016

APPROVAL LETTER




£
!

JAN 10
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!3-3&9/S~96]

Merck Sharp & Dohme Research Laboratories
Attention: Elliott 7. Berger, Ph.D.
Sumnaytown Pike

Hegt Point, PA 19438

Jear bDr. Berger:

Please refer to your October 25, 1988 (HDA 18-238) and October 24, 1988
(MDA 19-221 and 19-309) supplemental new drug applications submitied under
section 505{b)(1) of the Federal Food, Drug, and Cosmetic Act for Vasotec
(eralapril maleate) Tablets (MDA 18-0898) and Injection (MDA 19-309), and
Vaseretic (enalapril maleate/hydrochlsorothiazide) Tablets (HDA 18-221).

The supplemental applications provide for final printed labeling revised to
include changes in the following sections:

NDA 18-998, NDA 19-221, and NDA 19-308:
CONTRAINDICATIONS: addition of a drug-class contraindication to use in

patients with a history of angioedems related to previous treatment
with an ACE iphibiter.

PRECAUTIONS, Drug Interactions, Emalapril HMaleate: addition of a statement

recommending that caution be used when 1ithium and enalapril are used
concomitantly.

- MDA 18-993 AND MDA 19.221:

HOW SUPPLIED: addition of the statement “Dispense in & tight container,
if product package is subdivided,® )

In addition, minor editerial changes have been wade in all the package

inserts, These package inserts have also been updated for consistency with
current approved labeling for enalapril and that for Vaseretic Tablets, for
consistency with current approvad labeling for hydrechlorothiazide as well,

We have completed the review of these supplemental applications and they arve
approved, Our letters of Decembsr 24, 1985 (MDA 18-998), October 31, 1986
(NDA 19-221), and February 3, 1988 (MDA 19-302) detailed the conditions
relating to the approval of these applications.
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He remind you that you wust comply with the requirements for an approved HBA
set forth under 21 CFR 314,80 and 314.81.

CC o, )
¢ Original NDA S
" Original MDA
HFD-110/CS0
HFD-80/DDIR
HFD-100

HFD-232 (with labeling)

HFD-730

HFD-110/KBongiovanni/12/21/88

clb/12/22/88;sb/1/4/89/1307¢
R/D: SZimmerman/12/23/88

RWolters/12/23/88
CGraham/12/28/88

MMorgenstern/1 /3789

APPROVAL

/#szhlqg/%7;,xﬁ

T

Sincerely yvours,

GL Ef } i ¢ @fﬁﬁ 7

Reymond ], Lipicky, #.D.

Dirsctor :

Division of Cardio-Renal Drug Producis
Office of Drug Evaluation I

Canter for Drug Evaluation and Research
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(ENALAPRIL MALEATE, MSD)

VASOTEC®
(Enalapril Maleate, MSD})

DESCRIPTION

VASOTEC* (Enalapril Maleate, MSD) is the maleate sait of enalapril, the ethyl
ester of a long-acting angiotensin converting enzyme inhibitor, enalaprilat. Enala-

VASOTEC®
(Enalapril Maleate, MSD)

Studies in dogs indicate that enalapril crosses the blood-brain barrier poorly, if at
all; enalaprilat does not enter the brain. Multiple doses of enalapril maieate in rats do
not result in accumulation in any tissues. Milk of | ing rats ins radi ivity
§ i ini: ion of 14C enalapril maleate. Radioactivity was found to cross

pril maleate is chemically described as (S)-1-(N-[1-{eth. bonyl}-3-phenylp
pyll-L-alanyl)-L-proline, (2)-2-butenedioate sait {1:1). Its empirical formula is
CagH2gN705 @ C4H404, and its structural formula is:

?Ha CHCOOH
CH,CH,CHNHCH—CO—N :
©— 2 zI COOH CHCOOH
COOCH,CH,

the following ation of {abeled drug to pregnant hamsters.
Pharmacodynamics and Clinical Effects

Hypertension: Administration of VASOTEC to patients with hypertension of sever-
ity ranging from mild 1o severe results in a reduction of both supine and standing
blood pressure usually with no erthostatic component. Symptomatic postural hypo-
tensian is therefare infrequent, although it might be antici d in vol depl
patients. {See WARNINGS.)

In most patients studied, after oral administration of a single dose of enalapril, onset
of antihypertensive activity was seen at one hour with peak reduction of blood
pressure achieved by four to six hours,

Atr doses, antihypertensive effects have been maintained for at feast

Enalapril maleate is a white to off-white, cr powderwitha weight
of 492.53. It is sparingly soluble in water, soluble in ethanol, and freely soluble in
methanol.

Enalapril is a pro-drug; following oral itis bi Y y
of the ethyl ester to enalaprilat which is the active angiotensin converting enzyme
inhibitor.

Enalapril maleate is supplied as 2.5 mg, 5 mg, 10 mg, and 20 mg tablets for oral
administration. In addition to the active ingredient enalapril maleate, each tablet

ins the following inactive ing lactose, ium stearate, starch, and
other ingredients. The 2.5 mg, 10 mg and 20 mg tablets also contain iron oxides.

hvdral

CLINICAL PHARMACOLOGY

Mechanism of Action
Enalapril, after hydrolysis to enalaprilat, inhibits angiotensin-converting enzyme
(ACE}in human subjects and animals. ACE is a peptidyl dipeptidase that catalyzes the
rsion of i in!tothe ictorsub i inil. Angioten-
sin Il also sti by the adrenal cortex. The beneficial
effects of enalapril in hypertension and heart failure appear to result primarily from
suppression of the renin-angi il system. inhibition of ACE results in
decreased plasma angiotensin Il which leads to decreased vasopressor activity and to
d ) ion. Alth the latter di is small, it resuits in
small increases of serum potassium. In hypertensive patients treated with VASOTEC
alone for up to 48 weeks, mean i i { y 0.2

in serum of app
mEq/L were observed. In patients treated with VASOTEC plus a thiazide diuretic, there
was essentially no change in serum potassium. (See PRECAUTIONS.} Removal of

i il gative feedb on renin secretion leads to increased plasma renin

activity.

ACE is identical to kininase, an enzyme that d in-
creased levels of bradykinin, a potent p peptide, play a role in the
therapeutic effects of VASOTEC remains to be elucidated.

While the mechanism through which VASOTEC lowers blood pressureis believed to
be primarily ion of the renil i in-ald one system, VASOTEC is
antihypertensive even in patients with low-renin hypertension. Although VASOTEC
was antihypertensive in all races studied, black hypertensive patients {usually a low-
renin hypertensive population) had a smaller average response to enalapril mono-
therapy than non-black patients,

inetics and M

Following oral administration of VASOTEC, peak serum concentrations of enalaprit
occur within about one hour. Based on urinary recovery, the extent of absorption of
enalapril is approximately 60 percent. Enalapril absorption is not influenced by the
presence of foodin the g i inal tract. Following absorption, pril is hydro-
lyzed to enalaprilat, which is a more potent angiotensin converting enzyme inhibitor
than endlaprit; enalaprilat is poorly absorbed when administered orally. Peak serum
cancentrations of enalaprilat occur three to four hours after an oral dose of enalapril
maleate. Excretion of VASOTEC is primarily renal. Approximately 94 percent of the
dose is recovered in the urine and feces as enalaprilat or enalapril. The principal
components in urine are enalaprilat, accounting for about 40 percent of the dose, and
intact enalapril. There is no evidence of metabolites of enalapril, other than enal-
aprilat.

The serum concentration profils of enalaprilat exhibits a prolonged terminat phase,
apparently representing a small fraction of the administered dose that has been
bound to ACE. The amount bound does not ii with dose, indi
site of binding. The effective half-life for fation of enalaprilat f
ple doses of enalapril maleats is 11 hours.

The disposition of enalapril and enalaprilat in patients with renal insufficiency is
similarto that in patients with norma renal function until the glomerular fiitration rate
is 30 ml/min or less. With renal function <30 mUmin, peak and trough enalaprilat
levels increase, time to peak concentration increases and time to steady state may be
delayed. The effactive half-life of enalaprilat following multiple doses of enalapril
maleate is pralonged at this level of renal insufficiency. (See DOSAGE AND ADMIN-
ISTRATION.) Enalaprilat is dialyzable at the rate of 62 mLmin.

*Régistered trademark of MERCK & CO., Inc.
COPYRIGHT © MERCK & CO., Inc., 1987, 1988
All rights reserved

des bradvkinin Whath

Ph.

ing multi-

24 hours. In some patients the effects may diminish toward the end of the dosing
interval {see DOSAGE AND ADMINISTRATION].

In some patients achievement of optimal blood pressure reduction may require
several weeks of therapy.

The antihypertensive effects of VASOTEC have continued during long term therapy.
Abrupt withdrawal of VASOTEC has not been i with a rapid i inblood
pressure.

In hemodynamic studies in patients with essential hypertension, blood pressure
r ion was i a reduction in peripheral arterial resistance with an
increase in cardiac output and little or no change in heart rate. Following administra-
tion of VASOTEC, there is an increase in renai blood flow; glomerular filtration rate is
usually unchanged. The effects appear to be similar in patients with renovascular
hypertension.

When given her with thi
effects of VASOTEC are approximately additive.

In a clinical phar gy study, ind hacin or was inistered to
hypertensive patients receiving VASOTEC. In this study there was no evidence of a
blunting of the antihypértensive action of VASOTEC.

Heart Failure: In trials in patients treated with digitalis and diuretics, treatment with
enalapril resulted in decreased sy i lar resi: {ood pi . pulmo-
nary capillary wedge pressure, and heart size, and increased cardiac autput and
exercise tolerance. Heart rate was unch or slightly d, and mean ejecti
fraction was unchanged or increased. There was a beneficial effect on severity of
heart failure as measured by the New York Heart Association {NYHA) classification
and on symptoms of dyspnea and fatigue. Hemodynamic effects were obsarved after
the firstdose, and appi to be maintai in studieslasting aslong as
four months. Effects on exercise tolerance, heart size, and severity and symptoms of
heart failure were observed in placebo-controlled studies lasting from eight weeks to
over one year.

e year.

ide-type di , the blood pressure lowering

trial the effects of enalapril and placebo on
mortality in 263 patients with severe heart failure (NYHA Class IV) and radiographic

idi of i ly who were maintained on therapy with diuretics and digi-
talis. Other vasoditators wera used as needed. In the enalapril group, the reduction in
all-cause mortality was 40 percent after six months and 31 percent after one year.
There was an improvement in NYHA classification, a reduction in heart size, and a
I need for i dil therapy in the enalapril group.

INDICATIONS AND USAGE

Hypertension

VASOTEC is indicated for the treatment of hypertension.

VASOTEC is effective alone or in ination with other antihypertensive agents,
especially thiazide-type diuretics. The blood pressure lowering effects of VASOTEC
and thiazides are i ly additi .

Heart Failure

VASOTEC is indicated as adjunctive therapy in the management of heart failure, in
patients who are not i o ly to di ics and digitali

In a multicenter placebo-controlled trial in patients with severe heart failure (New
York Heart Association Class [V} and radi hic evid ofcardi ly who were
maintained on therapy with diuretics and digitali i who VASOTEC
had a 40 percent reduction in mortality after six months and a 31 percent reduction
after one year. {See CLINICAL PHARMACOLOGY.)

VASOTEC is to be used with diuretics and digitafis.

In using VASOTEC consideration should be given to the fact that another angiotensin
converting enzyme inhibitor, captopril, has caused agranulocytosis, particularly in
patients with renal impairment or collagen vascular disease, and that available data
are insufficient to show that VASOTEC does not have a similar risk. (See WARNINGS.}

CONTRAINDICATIONS
VASOTEC is indi in who are hyp to this product and
in patients with a history of angioedema related to previous treatment with an
angiotensin converting enzymae inhibitor.
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VASOTEC®
(Enalapril Maleate, MSD)
WARNINGS
Angioedema

Angioedema of the face, extremities, lips, tongue, glottis and/or larynx has been
reported in patients treated with angiotensin converting enzyme inhibitors, including
VASOTEC. In such cases VASOTEC should be promptly discontinued and the patient
carefully observed until the swelling disappears. In instances where swelling has been
confined to the face and lips the condition has generally resofved without treatment,
although antihistamines have been useful in relieving sy Angioed asso-
ciated with laryngeal edema may be fatal. Where there is involvement of the tongue,
glottis or larynx, likely to cause airway i ppropri; herapy, e.g., sub-

i i ion 1:1000 {0.3 mL to 0.5 mL) should be promptly admin-
istered. {See ADVERSE REACTIONS.}

Hypotension
ive b

| is rare in d hypertensive patients treated with
VASOTEC alone. Heart failure patients given VASOTEC commonly have some reduc-
tion in blood pressure, especially with the first dose, but discontinuation of therapy for

inui Y ic hy ion usually is not necessary when dosing instruc-
tions are followed; caution should be observed wher initiating therapy. (See DOSAGE

AND ADMINISTRATION.} Patients at risk for hyp asso-
ciated with oliguria and/or progressive azotemia, ang rarely with acute renal failure
and/or death, include those with the fotlowil diti or ristics: heart

A a e,
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VASOTEC®
(Enalapril Maleate, MSD)

tremities, ayes, lips, tongue, difficulty in swallowing or breathing} and to take no more
drug until they have consulted with the prescribing physician.

Hypotension: Patients should be cal d to report lightheaded, iall
during the first few days of therapy. If actual syncope occurs, the patients should be
told to discontinue the drug until they have consulted with the prescribing physician.

Al i should be ioned that ive perspiration and dehydration may
lead to an excessive falf in blood pressure because of reduction in fluid volume. Other
causes of volume depletion such as vomiting or diarrhea may also lead to a fall in
blood pressure; patients should be advised to consult with the physician.

Hyperkalemia: Patients should be told not to use salt substitutes containing po-
tassium without consulting their physician.

Neutropenia: Patients should be told to report promptly any indication of infaction
{e.g., sore throat, fever) which may be a sign of neutropenia.

NOTE: As with many other drugs, certain advice to patients being treated with
enalapril is warranted. This information is intended to aid in the safe and effective use
of this ication. It is not a di of all ible ad ori ded effects.
Drug Interactions

Hypotension—Patients on Diuretic Therapy: Patients on diuretics and especially
those in whom diuretic therapy was recently instituted, may ionall i
an excessive reduction of blood pressure after initiation of therapy with enalapril. The

failure, hyponatremia, high dose diuretic therapy, recenti or
in diuretic dose, renal dialysis, or severe volume and/or salt depletion of any eticlogy.
It may be advisable to eliminate the diuretic {except in heart failure patients}, reduce
the diuretic dose or i salt intake i y before initiating therapy with
VASOTEC in patit at risk for ive hy ion who are able to tolerate such
adjustments. (See PRECAUTIONS, Drug Interactions and ADVERSE REACTIONS.) In

i atrisk for ive hy] ion, therapy should be started under very close
medical supervision and such patients should be followed closely for the first two
weeks of treatment and whenever the dose of enalapril and/or diuretic is increased.

P effects with enalapril can be minimized by either discon-
tinuing the diuretic or increasing the salt intake prior to initiation of treatment with
enalapril. If it is necessary to continue the diuretic, provide close medical supervision
dose for at|east two hours and until blood pressure has stabilized for at
Jeast an additional hour. {(See WARNINGS and DOSAGE AND ADMINISTRATION.)

Agents Causing Renin Release: The antihypertensive effect of VASOTEC is aug-
mented by antihypertensive agents that cause renin release (e.g., diuretics).

Other Cardiovascular Agents: VASOTEC has been used concomitantly with beta

Similar considerations may apply to wi ic heart or
disease, in whom an excessive fall in blood pressure coutd result in a myocardial
i ion or cerebr { i

If excessive hypotension occurs, the patient should be ptaced in supine position
and, if necessary, receive an intravenous infusion of normal saline, A transient hypo-
tensive response is not a contraindication to furtherdoses of VASOTEC which usually
can be given without difficulty once the blood pressure has stabilized. If symptomatic
hyp i ps, a dose ion or di inuation of VASOTEC or concomi-
tant diuretic may be necessary.

NeutropenialAgranulocytosis
Another angiotensin converting enzyme inhibitor, captopril, has been shown to
cause agranulocytosis and bone marrow depl ion, rarelyin i i
but more frequently in patients with renat impairment especially if they also have a
[ lar disease. bte data from clinical trials of enalapril are insuffi-
cient to show that enalapril does not cause agranulocytosis at similar rates. Foreign
marketing experience has revealed several cases of neutropenia or agranutocytosis in
which a causal relationship to enalapril cannot be excluded. Periodic monitoring of
white blood cell counts in pati with lar disease and renal disease
should be considered.

adr g cking agents, methyldopa, nitrates, calcium-blocking agents,
hydralazine, prazosin and digoxin without evidence of clinically significant adverse
interactions.

Agents I ing Serum F : VASOTEC loss caused
by thiazide-type di ics. P i paring di {e.g.. spir triam-
terene, or amiloride), i ! or p 1 ining salt sub-
stitutes may lead to significant i in serum T fore, if
concomitant use of these agents is indi db of dh i

they should be used with caution and with frequent monitoring of serum’;otassium.
Potassium sparing agents should generally not be used in patients with heart failure
recsiving VASOTEC.

Lithium: A few cases of lithium toxicity have been reported in patients receiving
concomitant VASOTEC and lithium and were reversible upon discontinuation of both
drugs. Although a causal relationship has not been blished, it is ded
that caution be exercised when lithium is used concomitantly with VASOTEC and
serum lithium levels should be monitored frequently.

Carcil is, Mt is, Imp of Fertility .

There was no evidence of a tumorigenic effect when enalapril was administered for
106 weaks to rats at a dose up to 90 mg/kg/day (150 times the maximum daily human
dose). Enalapril has also been administered for 94 weeks to male and female mice at
doses up to 90 and 180 mg/kg/day, respectively, (150 and 300 times the maximum daily
dose for h ) and sh d no evi of i icity.

Neither enalapril maleate nor the active diacid was icin the Ames

PRECAUTIONS
General
paired Renal Fi ion: As a of inhibiting the
system, in renal ion may be anticipated in ibl
individuals. In patients with severe heart failure whose renal function may depend on
the activity of the reni I in-ald systemn, with angi i

converting enzyme inhibitors, including VASOTEC, may be associated with oliguria
and/or progressive azotemia and rarely with acute renal failure and/or death.

In clinical studies in hypertensive pati with uni [ or bil | renal artery
stenosis, increases in blood urea nitrogen and serum creatinine were observed in 20
percent of patients. These increases were almost always reversible upon discontinua-
tion of enalapril and/or diuretic therapy. In such patients renal function should be
monitored during the first few weeks of therapy.

Some patients with hypertension or heart failure with no apparent pre-existing
renal vascular disease have developed increases in blood urea and serum creatinine,
usually minror and transient, especially when VASOTEC has been given concomitantly
with a diuretic. This is more likely to accur in patients with pre-existing renal impair-
ment, Dosage r ion and/or di: { fon of the diuretic and/or VASOTEC may
be required.

of with hyp or heart failure should always include
assessment of renal functlon. {(See DOSAGE AND ADMINISTRATION.}

Hyperkalemia; Elevated serum potassium {greater than 5.7 mEq/L) was observed in
approximately one percent of hypertensive patients in clinical trials. In most cases
these were i d values which d despite d therapy. Hyperkalemia
was a cause of discontinuation of therapy in 0.28 percent of hypertensive patients. In
clinical trials in heart failure, hyperkalemia was observed in 3.8 percent of patients but
was not a cause for discontinuation.

Risk factors for the development of hyperkalemia include renal insufficiency, diabe-
tes mellitus, and the i use of p i paring diuretics, p i

and/or i ining salt i which should be used
cautiously, if at all, with VASOTEC. (See Drug Interactions.)

SurgerylA /a: in pati ing major surgery or during anesthesia
with agents that produce hypotension, enalapril may block angiotensin Il formation
secondary to compensatory renin releass. If hypotension occurs and is considered to
be due to this It it can be d by volume expansion.

Information for Patients
Anaioad, Anci

g laryngeal edema, may accur especially fal-
lowing the first dose of enalapril. Patients should be so advised and told to report
immediately any signs or sy i ioed {swelling of face, ex-

test with or without metabolic activation. Enalapril was also negative in the
icil dies: Y, revarse ion assay with £. coli, sister

i h with lian cells, and the micronucleus test with
mice, as well as in an /n vivo cytogenic study using mouse bone marrow.

There were no adverse effects on reproductive performance in male and female rats
treated with 10 to 80 mg/kg/day of enalapril.

Pregnancy

Pregnancy Category C. There was no fetotoxicity or teratogenicity in rats treated
with up to 200 ma/kg/day of enatapril {333 times the maximum human dose). Fetotox-
icity, exp dasa in fotal weight, occurred in rats given 1200 mg/
kg/day of enalapril, but did not occur when these animals were supplemented with
saline. Enalapril was not teratogenic in rabbits. However, maternal and fetal toxicity
occurred in some rabbits at doses of 1 mg/kg/day or more. Saline supplementation
prevented the maternal and fetal toxicity seen at doses of 3 and 10 mg/kg/day, but not
at 30 mg/kg/day (50 times the maximum human dose).

Radioactivity was found to cross the i
enalapril to pregnant hamsters.

There are no ad: and well lled
should be used during pi only if the
risk to the fetus.

Nursing Mothers

Milkin ing rats ins radi ivity i ation of 14C enatapril .
maleate. It is not known whether this drug is secreted in human milk. Because many
drugs are secreted in human milk, caution should be exercised when VASOTEC is
given to a nursing mother.

Pediatric Use
Safety and effectiveness in children have not been established.

of labeled

studies in preg women. VASOTEC
ial benefit justifies the ial

ADVERSE REACTIONS

VASOTEC has been evaluated for safety in more than 10,000 patients, including over
1000 patients treated for one year or more. VASOTEC has been found to be generally
well tolerated in controlled clinical trials involving 2987 patients.

For the most part, adverse experiences were mild and transient in nature. In clinical
trials, discontinuation of therapy due to clinical adverse experiences was required in
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3.3 percent of patients with hypertension and in 5.7 percent of patients with heart
failure. The frequency of adverse experiences was not related to total daily dosage

wd e
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VASOTEC®
(Enalaprit Maleate, MSD)

A symptom complex has been reported which may include fever, myalgia and
arlhralgla an eleva(ed erythrocyte sedimentation rate may be present. Rash or other

within the usual dosage ranges. In patients with hypertension the overall p
of patients treated with VASOTEC reporting adverse experiences was

der i may occur. These symptoms have disappeared after

p to
placebo.
Hypertension

Adverse experiences occurring in greater than one percent of patients with hyper-
tension treated with VASOTEC in controlled clinical trials are shown befow. In patients
treated with VASOTEC, the maximum duration of therapy was three years; in placebo

of therapy.

Angioedema: Angioedema has been reported in patients receiving VASOTEC (0.2
percent). Angioedema associated with laryngeal edema may be fatal. If angioedema
of the face, extremities, lips, tongue, glottis and/or larynx accurs, treatment with
VASOTEC should be discontinued and appropriate therapy instituted immediately.
{See WARNINGS.)

Hypotension: In the hypertensive patients, hypotension occurred in 0.9 percent and
syncope occurred in 0.5 percent of patients following the initial dose or during

treated pati the of therapy was 12 weeks.
VASOTEC Placebo
(n=2314} {n=230)
Incidence i
{discontinuation)
Body As A Whole
Fatigue 3.0 (<0.1) 26
Orthostatic Effects 1.2 (<0.1) 0.0
Asthenia 1.1 (0.1) 09
Digestive
Diarrhea 1.4 {<0.1) 1.7
Nausea 14 (0.2) 1.7
NervousiPsychiatric
Headache, : 5.2 (0.3) 9.1
Dizziness 4.3 (0.4) 4.3
Respiratory
Cough 1.3 (0.1) X 09
Skin
Rash 1.4 (0.4) 04
Heart Failure

Adverss experiences occurring in greater than one percent of patients with heart
failure treated with VASOTEC are shown below. The incidences represent the experi-

therapy. Hy| or syncope was a cause for discontinuation of therapy
in 0.1 percent of hypertensive patients. In heart failure patients, hypotension occurred
in 6.7 percent and syncope occurred in 2.2 percent of patients. Hypotension or syn-
cope was a cause for discontinuation of therapy in 1.9 percent of patients with heart
failure. (See WARNINGS.)

Clinical Laboratory Test Findings
Serum Electrolytes: Hyperkalemia (see PRECAUTIONS), hyponatremia.

Creatinine, Blood Urea Nitrogen: In contrulled clinical trials minor increases in
bloodurea g and serum upon ion of therapy,
were observed in about 0.2 percent of patients with essential hypertension treated
with VASOTEC alone. Increases are more likely to accur in patients receiving concomi-
tant diuretics or in patients with renal artery stenosis. (See PRECAUTIONS.) In pa-
tients with heart failure who were also receiving diuretics with or without digitalis
increases in blood urea nitrogen or serum creatinine, usually reversible upon discon-
tinuation of VASOTEC and/or other concomitant diuretic therapy, were observed in
about 11 percent of patients. Increases in blood urea nitrogen or creatinine were a
cause for discontinuation in 1.2 percent of patients.

ences from both controlled and uncomrolled clinical trials { of
therapy was approximately one year). In the p bo treated pati the i

L, in and it: Small decreases in hemoglobin and hematocrit

reported are from the controlied trials (maximum duration of therapy is 12 weeks). The
percentage of patients with severe heart failure (NYHA Class [V} was 29 percent and 43
percent for patients treated with VASOTEC and placebo, respectively.

VASOTEC Placebo
{n=673) {n=339)
Incidence Incidence
Body As A Whole
Orthostatic Effects 2.2 {0.1) 0.3
Syncope 2.2 {0.1) 0.9
Chest Pain 2.1 {0.0) 21
Fatigue 1.8 {0.0) 1.8
Abdominal Pain 1.6 (0.4) 2.1
Asthenia 1.6 (0.1} 0.3
Cardiovascular
Hypotension 6.7 (1.9) 0.6
Orthostatic Hypotension 1.6 (0.1) 0.3
Angina Pectoris 1.5 {0.1) 18
Myocardial infarction 1.2 {0.3) 18
Digestive
Diarrhea 2101 1.2
Nausea 1.3 {0.1) 0.6
Vomiting 1.3 (0.0} 0.9
Nervous!Psychiatric
Dizziness 7.9 {0.6) 0.6
Headache 1.8 {0.1) 0.9
Vertigo 1.6 (0.1) 1.2
Respiratory
Cough 2.2 (0.0} 0.6
Bronchitis 1.3 (0.0} 0.9
Dyspnea 1.3 {0.1) 0.4
Pneumonia 1.0 {(0.0) 24
Skin
Rash 1.3 (0.0) 24
Urogenital )
Urinary Tract Infection 1.3 (0.0} 24
Other serious clinical adverse experiences occurring since the drug was keted

{mean of ly 0.3 g percent and 1.0 vol percent, respectively)
occur frequently in anher hypertension or congestive heart failure patients treated
with VASOTEC but are rarely of clinical importance unless another cause of anemia
coexists. In clinical trials, less than 0.1 percent of patients discontinued therapy due to
anemia.

Other {Causal f j ip Unk J:In k experience, rare cases of neu-
tropenia, thrombocytopenia, and bone marrow depression have been reported.

Liver Function Tests: Elevations of liver enzymes and/or serum bilirubin have
occurred.

OVERDOSAGE
Limited data are ilable in regard to d\ in
The oral LDgg of enalapril i is 2000 mglkg in mice and rats.
The most likely i of ge would be hyp for which the
usual would be ion of normal saline solution.
Enalaprilat may be removed from general circulation by hemodialysis.

DOSAGE AND ADMINISTRATION

Hypertension

In pallems who are curremly being treated with a diuretic, symptomatic hypoten-
sion y may occur ing the initial dose of VASOTEC. The diuretic
should, if possible, be discontinued for two to three days before beginning therapy
with VASOTEC to reduce the likelihood of hypotension. (See WARNINGS.) If the
patient's blood pressure is not controlled with VASOTEC alone, diuretic therapy may
be resumed.

If the diuretic cannot be discontinued an initial dose of 2.5 mg should be used under
medical supervision for at feast two hours and until blood pressure has stabilized for
at least an additionat hour. {(See WARNINGS and PRECAUTIONS, Drug Interactions.)

or adverse experiences occurring in 0.5 to 1.0 percent of patients with hypertension or
heart failure in clinical trials are listed below and, within each category, are in order of
decreasing severity.

Cardlovascular Myocardlal infarction or

SBC-

The ded initial dose in patients not on diuretics is 5’ mg once a day.
Dosage should be adjusted according to blood pressure response. The usual dosage
range is 10 to 40 mg per day administered in a single dose or two d|V|dad doses. in
some patients treated once daily, the antihv tensive effect may diminish toward the
end of the dosing interval. In such patients, an increase in dosage or twice daily

of serum po-

ondary t yp in high risk {see WA should be ed. If blood pressure Is not controlled with
cardiac arrest; y embolism and i thythm dlslurbances, atrial VASOTEC alone, a diuretic may be added.
fibrillation; palpltatlon Concomitant admmmrauon of VASOTEC with i

Digestive: lleus, p itis, hepatitis or melena, g ics may lead to i

NervousiPsychiatric: Depression,
ousness, paresthesia.

Respiratory: Bronchospasm, rhinorrhea, aslhma, upper respirntory infection.

Skin: Herpes zoster, pruritus, al i

Urogenital: Renal failure, oliguria, renal dysfunction (see PRECAUTIONS and DOS-
AGE AND ADMINISTRATION), impotence, prostate hypertrophy.

Other: Muscle cramps, hyperhldrosis, blurred vision, taste alteration, tinnitus.

ataxia, nerv-

salt
tassnum {see PRECAUﬂONS)

Dosage Adjustment in Hypertensive Patlents with Renal Impairment
The usual dose of enalapril is d for witha

>30 mL/min {serum of up to appr 3 mg/dL). For patients with
creatinine clearance <30 mL/min {serum creatinine >3 mg/dL), the firstdoseis 26 mg
once daily. The dosage may be titrated upward until blood pressure is controlled or to
a maximum of 40 mg daily.
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VASOTEC®
(Enalapril Maleate, MSD)

Creatinine-
Clearance
Aenal Status mUmin

Normal Renal >80 mU/min

Function
Mild lmpairmen( <80 >30 mb/min

Moderate 10 <30 mb/min
Severe
{mpairment

Dialysis —
Patients

Initial Dose
mg/day

5mg

5mg
2.5mg

2.5mg on
dialysis
days"

*Dosage on nondialysis days should be adjusted depending on the blood pressure

response.

Heart Failure

VASOTEC s indicated as adjunctive therapy with diuretics and digital
mended starting dose is 2.5 mg once of twice daily. Afterthe initial dose
the patient should be observed under medical supervision for at

until blood pressure has stabilized foratleast an additional

PRECAUTlONS, Orug Interactions.) if possible. the dose of the
reduced which may diminish the fikelihood of hypotension. The ap|

tension after the initial dose of VASOTFC does not preclude subseq

therapeutiC dosing range for the treatment of heart failuré is5t0
wwo divided doses. The maximum daily dose is 40 mg. Once dail
effective in a controlled study, but nearly all patients in this study

imum [ ded daily dose, and there has bee
with twice daily dosing. {n addition, P < nts in the mortality
twice daily {see below). Dosage may be adjusted depending upo

ther

dynamic response. (See WARNINGS.}

Ina placeho-cun(rolled study which demonstra(ed redut
with severe heart failure (NYHA Class IV}, patients were treate
day of VASOTEC. almost always administered in two divided dos
MACOLOGY. Pharmacodynarnics and Clinical Etfects.)

PHAR

s. The recom-
of VASOTEC,
o hours and
WARNINGS and
tic should be
pearance of hypo-
uent careful dose
ion. The usual
20 mg daily givenin
ly dosing has been
were given 40 mg.
h more experiance
ved therapy
n clinical or hemo-

ced mortality ir: patients
i - 40 mg per
ee CLINICAL

VASOTEC®
{Enalapri! Maleate, MSD}

Dosage Adjustment in Heart Failure patients with

Renal mpairment Of Hypanarremia

In heart failure patients with hvponalremia {serum sodium less than 130 mEaq/l} or
with serum creatinine greater than 1.6 mg/dL, therapy should be initiated at 2.5 mg
daily under close medical supervision. {See DOSAGE AND ADMlNlSTRATION, Heart
Failure, WARNINGS and PRECAUTIONS, Drug Interactions.) The dose may be in-
creased to 2.5 mg b.id. then 5 mg b.i.d. and higher as needed, usually at intervals of
four days or moreé i

sionar significant deterioration of renal function. The maximum daily dose is 40 mg.

atthetime of dosage adiuslmenl there is not excessive hypoten-

HOW SUPPLIED

No. 3411 — Tablets VASOTEC, 2.5 mg. are yellow, piconvex parret shaped. scored,
compressed tablets with code MSD 01400 one side and VASOTEC on the other. They

ollows:
0006-0014-68 botties of 100 {with desiccant)

NDC 0006-0014-28 unit dose packages of 100.
No. 3412 — Tablets VASOTEC, 5 mg. are white, barrel shaped, scored, compressed
tablets, with code MSD 712 on one side and VASOTEC on the other. They are supplied
as follows:

NDC 0006-0712-68 bottles of 100 {with desiccant)

(6505-01—236-8880, 5 mg 100}

NDC 0006-0712-23 unit dose packages of 100.

No. 3413 — Tablets VASOTEC, 10 mg. are salmon, parrel shaped. compressed
tablets, with code MSD 713 onone side and VASOTEC on the other. They aré supplied

NDC 0006-0713-68 bottles of 100 {with desiccant)

(6505-01-236-8881, 10 mg 100's)

NDC 0006-0713-28 unit dose packages of 100.

No. 3414 — Tablets VASOTEC, 20 mg. are peach, parrel shaped. compressed tab-
Jets, with code MSD 714 on one side and VASOTEC on the other. They are supplied as
follows:

0006-0714-68 pottles of 100 {with desiccant)

(6505-01-237-0545, 20 mg 100's)
NDC 0006-0714-28 unit dose packages of 100.

torage

Store below 30°C {86°F} and avoid 1ransient temperatures above 50°C {122°F). Keep
container tightly closed. Protect from moisture.

Dispense in 8 tight container, if product package is subdivided.

MSD MERCK SHARP & DOHME
i DIV OF MERCK & CO., INC., WEST POINT, PA 19486, USA

\ssued. October 1988

o

Printed in USA

’
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content:

This is a SPECIAL SUPPLEMENT - CHANGES BEING EFFECTED. It is
part of a package of supplements prepared by the sponsor to
update the labeling for VASOTEC, VASOTEC I.V. and VASERETIC.
Therefore the specific changes in the label for each product are
nearly identical except for some minor editorial changes.

Assessment:

The review of the VASOTEC I.V. supplement (NDA 19-309) containing
similar changes is attached in lieu of a separate review for this
product. The only additional change to the VASOTEC package insert
not mentioned in the VASOTEC I.V. supplement is several
additional statements in the PREGNANCY and NURSING MOTHERS
subsections of the PRECAUTIONS section. The statements were
already included in the CLINICAL PHARMACOLOGY section of the
labeling and therefore do not contain new information.

Plan:

The changes proposed by the sponsor are supported by the
information submitted and should be permitted.

Cheryl Fossufm Graham, M.D.

“Orig. NDA 18-998
HFD-110
HFD-110/CSO
HFD-110/CGraham

MM# 18998516/cfg/28novss



