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MAR 29 1989
NDA 18-098/5-015

Herck Sharp & Dobme Research Laboratorias
Attention: Elliett T. Berger, Ph,D.
Sumneytown Pike

Hest Point, PA 192486

Dear Dr. Barger:

Please refer to your September 21, 1988 supplemental new drug application
submitted under section 505(b)(1) of the Federal Fead, Drug, and Cosmetic Act
far Vasotec {enalapril maleate) Tablets,

We also écknowladge receipt of your amendments dated ﬁargh 7 and 16, 1989,

The supplemental application provides for final printed labeling revised under
the Pregnancy subsection of the PRECAUTIONS sectien te include information on
the outcome of the use of ACE inhibiters in humans during pregnancy. We note
that the package circular has been further revised in this subsegtion for
consistency with the 1abaliag approved for Prinzide (1istinoprii/HCTI) Tab?ets
(HDA 19-778).

He have completed the review of this supplemental application and it is
approved, Our letter of December 24, 1985 detailed the conditions relating to
the approval of this application,

He remind ypu that you must comply with the requivements for an approved HDA
set forth under 21 CFR 314.80 and 314.81,

Sincerely yours,

I | QL 3/22/89

0 1 NDA

r‘g;;g._¢~/f”// Raymond J, Lipicky, H.D.
HFD-110/CS0 Director
HFD-BO/éDIR Division of Cardio-Renal Drug Products
HFD-100 0ffice of Drug Evaluation I _
HFD-232 (with labeling) - Center for Drug Evaluation and Research
HFD-730 . g Mﬂ 3 2% A9

HFD-110/KBongiovanni
sb/3/20/8933/27/89/2094S
R/D: <CGraham/3/21/89

NMorgenstern/3/27 /89/4/~&>W‘~ 3/"—-3’/8’?

APPROVAL
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HDA 18+098/3-015

West P nt A 19486

, refer to your Saptember 21, 1988 supplemental new drug application

d under section 505(b)(1) "of the Faderal Food, brug, and Cosmetic Act
satec ‘(enalapril maleate) Tablets,

The sugﬂemeaﬁa’l agm feation provides for draft Tabeling raviaeﬁ under the
Pre: sgbgection of the PRECAUTIONS section to include results of animal
ty and teratogenicity testing, and outcome of the use of ACE

ors in humans during pregnancy.

ﬂe;h“ve completed the review of this supp’{emeata! application as subnitied

with draft labeling. Before this supplement way be approved, however, it will
ry for you to submit fimal printed labeling. The labaling stiould be
in content to your submitted draft labeling with the following

P’ieaﬁe delete the faﬂewmg two paragraphs from the Pregnancy subsection
¢ the PRECAUTIONS section:

ﬁ;j_:f;gaaauv .y was found %o cress the placents following
adsinistration of labaled enslapril to pregnant hamsters.

a?f-‘"i @?ﬁ& fous revisions as mﬁ-e@%&é fn the mest regently approved
rL neluded, To by raview of your submissto

e & highlighted or narkedeup copy Shet Shows the changes that are

tion relating safety er "ff&ﬁﬁmms gf‘ gh&ﬁ émg
" wa ﬁeﬁ% tim ﬁm printe Hag,




Page 2 - NDA 18-998/5-015

3 iivsabmit twolve coples of the grﬁnteé packaga inserts, seven of which are
inﬂiv%dua%Ty moynted on aeavy weight paper or similar material,

fler the ﬁata of this letter, you are required to amend this
. a tion, notify us of your intent to file an amendment, or

| f your ather options under 21 CFR 314,110, In the absence of such
actian, FBA may take astien tﬁrwfthéraw this sapé&emsata1 appl ication.

Should yeu have any gquestions, p?aase contact;

Mz, Kathleen Bsngfevanni
Consumer Safety OFficer
Telephone: (363) 443-4730

Sinceraly yours,
WYL

_ Raymend J. Lipicky, H.B,
Pirector
Plviston of Cardic-Renal Drug Products
Gffice of Drug Evaluation I
Eenter for Drug Evaluatien and Ressarch

k‘-/ﬁ: s '_‘@/1@/18/3:
CGraham/10/19/88
RWe1ters/11/9/88

APPROVABLE
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VASOTECe

MAR 29 1989

(ENALAPRIL MALEATE, MSD)

VASOTEC®
{Enalapril Maleate, MSD)

DESCRIPTION

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

VASOTEC®
(Enalapril Maleate, MSD)

not result in accumulation in any tissues. Milk of lactating rats contains radioactivity
following administration of 14C enalapril maleate. Radioactivity was found to cross
the placenta following administration of labeled drug to pregnant hamsters.

pril maleate is chemically described as {S3-1-IN-11- bonyll-3-phenylp!
pyll-L-aIanyll-L-proIine, {2)-2-butenedioate salt (1:1). Its empirical formula is
CogH2aN20s ¢ C4Hq04, and its structural formula is:

(|:H3 (lIHCOOH

CH,CH CHNHCH—co—Nj\

@' L coon  GHCOOH
COOCH,CH,

Enalapril maleateisa white to off-white, crystalline powder with a molecular weight
of 492.53. it is sparingly soluble in water, soluble in ethanol, and freely soluble in
methanol.

Enalapril is a pro-drug; following ora! administration, it is bioactivated by hydrolysis .

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
contains the following inactive ingredients: lactose, mag| ium stearate, starch, and
other ingredients. The 2.5 mg, 10 mg and 20 mg tablets also contain iron oxides.

CLINICAL PHARMACOLOGY
Mechanism of Action
Enalapril, after hydrolysis t0 enalaprilat, iohibits angio(ensin»conver(ing enzyme
(ACE} in human subjects and animals. ACEis a peptidyl dipeptidase that catalyzes the
! o Angi

Pharr dy ics and Clinical Effects

Hypertension: Administration of VASOTEC to patients with hypertension of sever-
ity ranging from mild to severe results in 3 reduction of both supine and standing
blood pressure wsually with no or i t. Symp ic postural hypo-
tension is theref: infrequent, d in volume-depleted
patients. (See WARNINGS.)

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

At recommended doses, antihypertensive effects have been maintained for at least
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.
Abruplwilhdrawal of VASOTEC has not been associated with a rapidincrease inblood
pressure.

h it miglrn be

n studies in p ts with ial hypertension, blood pressure
reduction was accompanied by 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 renal plood flow; glomerular filtration rate is
usually unchanged. The effects appear to be similar in patients with renovascular
hypertension.

When given together with thiazide-type diuretics, the blood pressure fowering
effects of VASOTEC are approximately additive.

in a clinical pharmacology study, indomethacin or sulindac was administered to
hypertensive patients receiving VASOTEC. In this study there was no evidence of a

conversion of angiotensin [ to the vasoconstrictor substance, ang . Ang
sin |l also stimulates aldosterone secretion by the adrenal cortex. The beneficial
effects of enalapril in hypertension and heart failure appear to result primarily from
supp! ion of the reni Qi in-aldosterone system. \nhibition of ACE results in
decreased plasma angiotensin I which leads to decreased vasopressor activity and to
decreased aldosterone secretion. Although the \atter decrease is small, it results in
small increases of serum potassium. in hypertensive patients treated with VASOTEC
alone for up to 48 weeks, mean increases in serum potassium of approximately 0.2
mEq/L were observed. In patients treated with VASOQTEC plus a thiazide diuretic, there
was essentially no change in serum potassium. (See PRECAUTIONS.) Removal of
angiotensin li negative feedback on renin secretion leads to increased plasma renin
activity.

ACE is identical to kininase, an enzyme that degrades bradykinin. Whether increas-
ed levels of bradykinin, a potent or peptide, play a role in the peuti

of the antihypertensive action of VASOTEC.

Heart Failure: In trials in patients treated with digitalis and diuretics, treatment with
enalapri} Ited in decreased sy i lar resi blood pressure, pulmo-
nary capillary wedge pressure, and heart size, and increased cardiac output and
exercise tolerance. Heart rate was unchanged or stightly reduced, and mean ejection
fraction was unchanged of 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. Hemaodynamic effects were observed after
the firstdose, and appearedto be maintainedin uncentrolled studies lasting aslong as
four months. Effects on exercise tolerance, heart size, and severity and symptoms of
heart failure were observedin placeho-conlrolled studies lasting from eight weeks to
over one year.

effects of VASOTEC remains to be elucidated.
White the mechanism through which VASOTEC lowers blood pre: isbelieved to

A 1rial compared the effects of enalapril and placebo on
mortality in 253 patients with severe heart failure (NYHA Class 1V} and radiographic
e v | vl

be primarily suppression of the renin-angiotensin-aldosterone system, VASOTEC is
antihypertensive even in patients with low-renin hypertension. Although VASOTEC
was antihypertensive in all races studied, black hypertensive patients {usually a fow-
renin hypertensive population} had a smaller-average response to enalapril mono-
therapy than non-black patients.

ha and
Following oral administration of VASOTEC, peak serum concentrations of enalapril
occur within about one hour. Based on urinary recovery, the extent of absorption of
enalapril is approximately 60 percent. Enatapril absorption is not influenced by the
presence of foodin the gastroi inal tract. Followi ption, enalaprilis hydro-
lyzed to enalaprilat, which is a more potent angiotensin converting enzyme inhibitor
than enalapril; enalaprilat is poorly absorbed when administered orally. Peak serum
contentrations of enalaprilat accur three to ‘four hours after an oral dose of enalapril
rmaleate. Excretion of VASOTEC is primarily renal. Approximately 94 percent of the
dose is recovered in the urine and feces as en faprilat 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 enatapril, other than en-
alapritat. .

The serum concentration profile of enalaprilat exhibits a prolonged terminal phase,
apparently representing a small fraction of the administered dose that has been
pound to ACE. The amount bound dogs notincrease with dose, indicating a saturable
site of binding. The effective half-life for accumulation of enalaprilat following muiti-
ple doses of enalapril maleate is 11 hours.

The disposition of enalapril and enalaprilat in patients with renatl insufficiency is
similar to that in patients with normal renal function until the glomerular filtration rate
is 30 mt/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
detayed. The effective half-life of enalaprilat following multiple doses of enalapril
maleate is prolonged at this level of renat insufficiency. {See DOSAGE AND ADMINIS-
TRATION.) Enalaprilat is dialyzable at the rate of 62 mL/min.

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 maleate in rats do

J—

*Registered trademark of MERCK & CO., INC.
COPYRIGHT © MERCK & CO., Inc., 1988, 1989
All rights reserved

of car y who were d on therapy with diuretics and dig-
italis. Other vasodilators were used as needed. Inthe 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

d need for dilator 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 antihyp tensive agents,

especially thiazide-type diuratics. The blood pressure fowering effects of VASOTEC
and thiazides are approximately additive.

Heart Failure
VASOTEC is indicated as adjunctive therapy in the management of heart {ailure, in
patients who are not responding adequately to diuretics and digitalis.

in a multicenter placebo-conlrolled trial in patients with severe heart failure (New
York Heart Association Class V) and radiographic evidence of cardiomegaly whowere
maintained on therapy with diuretics and digitalis, patients who received 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 digitalis.

in using VASQTEC consideration should be given to the fact that another angiotensin
converting enzymse inhibitor, captoprii, has caused agranulacytosis, 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 contraindicated in patients who are hypersensitive to this product and
in patients with a history of angioed related to previ treatment with an
angiotensin converting enzyme inhibitor.
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(Enalapril Maleate, MSD)
" warninGs
Angiocedema

Angioedema of the face, extremities, lips, tongue, glottis and/or larynx has been
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VASQTEC®
(Enataprit Maleate, MSD)

Hypotension: Patients should be cautioned 1o report lightheadedness especially
during the first few days of therapy. If actual Syncope occurs, the patients should be
told to discontinue the drug until they have consuited with the prescribing physician.

reported in patients treated with angiotensin converting enzyme inh 3 g
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 resolved without treatment,
although antihistamines have been useful in refieving symptoms. Angioedema asso-
ciated with laryngeal edema may be fatal. Where there is involvement of the tongue,
glottis or larynx, likely to cause airway obstruction, appropriate therapy, e.g., sub-

t i il futian 1:1000 (0.3 mL t0 0.5 mL} should be promptly admin-
istered. {See ADVERSE REACTIONS.)

Hypotension B
Excessive hypotension is rare in uncomplicated hypertensive patients treated with
VASOTEC alone. Heart failure patients given VASOTEC commonly have some reduc-
tionin blood pressure, especially with the first dose, but discontinuation of therapy for
inuing sy ic hy ion usually is not necessary when dosing instruc-
tions are followed; caution should be observed when initiating therapy. {See DOSAGE

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

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

Neutropenia: Patients should be told to report promptly any indication of infection
(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 discl e of all ible adverse or i ded effects.
Drug Interactions

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

AND ADMINISTRATION.} Patients at risk for excessive hypotension, asso-
ciated with oliguria and/or progressive azotemia, and rarely with acute renal failure
andfor death, include those with the following conditions or characteristics: heart
failure, hyponatremia, highdose diuretic therapy, recentintensive diuresis orincrease
in diuretic dose, renal dialysis, or severe volume and/or salt depletion of any etiology.
It may be advisable to eliminate the diuretic {except in heart failure patients}, reduce
the diuretic dose or increase salt intake cautiously before initiating therapy with

VASOTEC in patients at risk for excessive hypotension who are able to tolerate such

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.
Similar considerations may apply to patients with ischemic heart or cereb i
disease, in whom an excessive fall in blood pressure could result in a myocardial
infarction or cerebrovascular accident.

if excessive hypotension occurs, the patient should be placed in supine position
and, if Y. receive an int s infusion of normal saline. A transient hypo-
tensive response is not a contraindication to further doses of VASOTEC which usuaily
can be given without difficulty once the blood pressure has stabilized. If symptomatic
hypotension develops, a dose reduction or discontinuation of VASOTEC or concomi-
tant diuretic may be necessary. .

NeulropenialAgranu/oconsis

Another angiotensin converting enzyme inhibitor, captopril, has been shown to
cause agranulocytosis and bone marrow d\ p ion, rarely in patients
but more frequently in patients with renal impairment especially if they also have a
collagen vascular disease, Available 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 agranulocytasis in
which a causal relationship to enalapril cannot be excluded. Periodic monitoring of
white blood cell counts in pati with coli r disease and renal disease
should be considered.

ized by either discon-

ial dose for at least two hours and until blood pressure has stabilized for at
least 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
adrenergic-blocking agents, methyldopa, nitrates, calcium-blocking agents, hy-
dralazine, prazosin and digoxin without evidence of clinically significant adverse
interactions.

Agents Increasing Serum Potassium: VASOTEC attenuates potassium loss caused
by thiazide-type diuretics. Po i paring di ics {e.g., spironol. one, triam-
terene, or amiloride), potassium supplements, or potassium-containing salt substi-
tutes may lead to significant increases in serum potassium. Therefaore, if concomitant
use of these agents is indi d b of d ated hypok ia, they should
be used with caution and with frequent monitoring of serum potassium. Potassium
sparing agents should generally not be used in patients with heart failure receiving
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 relationshi has not been blished, it is reco|
that caution be exercised when lithium is used concomitantly with VASOTEC and
serum lithium levels should be monitored frequently.

Carcinogenesis, Mutagenesis, impairment of Fertility

There was no evidence of a tumorigenic effect when enalapril was administered for
106 weeks 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 1090 and 180 mg/kg/day, respectively, (150 and 300 times the maximum daily
dose for humans) and showed no evidence of carcinogenicity.

Neither enalapril maleate nor the active diacid was mutagenic in the Ames microbial
mutagen test with or without metabolic activation. Enalapril was also negative in the
following genotoxicity studies: rec-assay, reverse mutation assay with £, coli, sister

h : i :

hange with cells, and the micronucleus test with

PRECAUTIONS
General
Impaired Renal Function: As a of inhibiting the renin. i in-
Id ne system, changes in renal fi ion may be anticipated in susceptible

individuals. in patients with severe heart failure whose renal function may depend on
the activity of the renin-angj in-ald systern, i i 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 patients with unilateral or bilateral renal artery
is, i gen and serum inine were observed in 20

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 blaod urea and serum ini

mice, as well as in an in vivo cytogenic study using mouse bone marrow.

There were no adverse effects on reproductive performance in male andfemale rats
treated with 10 to 90 mg/kg/day of enalapril.
Pregnancy

prevented the maternal and fetal toxicity seen at doses of 3 and 10 mag/kg/day, but not

usually minor and transient, especially when VASOTEC has been given concomitantly
with a diuretic. This is more likely to occur in patients with Ppre-existing renal impair-
ment. Dosage reduction and/or discontinuation of the diuretic and/ar VASOTEC may
be required. )

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, dia-
betes mellitus, and the i use of i paring diuretics, i
b i which should be used

and/or ining salt
cautiously, if at all, with VASOTEC. (See Drug Interactions
SurgerylAnesthesia: in patients undergoing major surgery or during anesthesia
with agents that produce hypotension, enalapril may block angiotensin Il formation
secondary to compensatory renin release. If hypotension occurs and is considered to
be due to this mechanism, it can be corrected by volume expansion.

Information for Patients
Anai Anai

: , including laryngeal edema, may occur especially fol-
lowing the first dose of enalapril. Patients should be so advised and told to report
immediately any signs or syl ing i (swelling of face, ex-
tremities, eyes, lips, tongue, difficulty in swallowing or breathing} and to take no more
drug until they have consulted with the prescribing physician,

at 30 mg/kg/day {50 times the maximum human dose).
Radioactivity was found to cross the pl. following ad
enalapril to pregnant hamsters,
Human Experience: There are no adequate and well-controlied studies of enalapril
in pregnant women, However, data are available that show enalapril crosses the

of labeled

been clearly defined (see below), VASOTEC should be used during pregnancy only if
the potential benefit justifies the potential risk to the fetus.

Past-marketing experience with all ACE inhibitors thus far suggests the following
with regard to pregnancy outcome. Inadvertent exposure limited to the first trimester
of pregnancy has not been reported to affect fetal outcome adversely. Fetal exposure
during the second and third tr of pr y has been i with fetal
and neonatal morbidity and mortality,

When ACE inhibitors are used during the later stages of pregnancy, there have been
reports of hypotension and decreased renal perfusion in the newborn, Oligohydram-
nios in the mother has also been reported, presumably representing decreased renai
function in the fetus. Infants exposed in utero to ACE inhibitors should be closely
observed for hypotension, oliguria and hyperkalemia. If oliguria occurs, attention
should be directed toward support of blood pressure and renal perfusion with the
administration of fluids and Pressors as appropriate. Problems associated with pre-

maternal hypertension or the underlying prematurity.

Enalapril has been r fromthe ircul
theoretically may be removed by exch
ence with the latter procedure.

ion by peritoneal dialysis and
Ith there is no experi-

ge traj
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VASOTEC®
(Enalapril Maleate, MSD)

Nursing Mothers

Milk in lactating rats contains r vty f of 1C enalaprii
maleateé. 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 maother.
Pediatric Use

Safety and effectiveness in children have not been established.

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 10 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
3.3 percent of patients with hypertension and in 6.7 percent of patients with heart
failure. The frequency of adverse experiences was not related to total daily dosage
within the usual dosage ranges. in patients with hypertension the overall percentage
of patients treated with VASOTEC reporting adverse experiences was le to

;08
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VASOTEC®
(Enalapril Maleate, MSD)

Cardiovascular: Myocardial infarction or cerebrovascular accident, possibly sec-
ondary 1o excessive hypotension in high risk pa(lenls (see WARNINGS, Hypotension);

cardiac arrest; bolism and i : thythm disturbances; atrial fi-
brillation; palpitation.

Dig . lleus, pan itis, itis or ¢h jaundice, melena, anorexia,
dy: constipati iti

NervousiPsychiatric: Depression, confusion, ataxia, somnolence, insomnia, ner-
vousness, paresthesia.

Respiratory: Bronchospasm, rhinorrhea, asthma, upper respiratory infection.

Skin: Herpes zoster, pruritus, flushing, ph

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

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

A symptom complex has been reported which may include fever, myalgia and
arthralgia; an elevated erythrocyte sedimentation rate may be present. Rash or other
dermalologw manifestations may occur. These symptoms have disappeared after

isitivity.

placebo.
Hypertension

Adverse experiences occurring in greater than one percent of patients with hyper-
tension treated with VASOTEC in controlled clinicat trials are shown below. In patients
treated with VASOTEC, the maximum duration of therapy was three years; in placebo
treated patients the maximum duration of therapy was 12 weeks.

discor

1 of therapy.

Angioedema: Angioedema has been reported in patients receiving VASOTEC (0.2
percent). Angioedema associated with laryngeal edema may be fatal. If angicedema
of the face, extremities, lips, tongue, glottis and/or larynx occurs, 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 0.5 percent of patients following the initial dose or during

ded therapy.t ion or syncope was a cause for discontinuation of therapy

VASQOTEC Placebo
{n=2314} (n=230)
incidence !
{discontinuation)
Body As A Whole
Fatigue 3.0 {<0.1) 26
Orthostatic Effects 1.2 (<0.1} 0.0
Asthenia 1.1 (0.1) 0.9
Digestive
Diarrhea 14 (<0.1) 1.7
Nausea 1.4 (0.2) 1.7
NervousiPsychiatric
Headache 5.2 (0.3} 9.1
Dizziness 4.3 (0.4} 43
Respiratory
Cough 1.3 {0.1) 0.9
Skin
Rash 1.4 (0.4) 0.4

Heart Failure

Adverse experiences occurring in greater than one percent of patients with heart
failure treated with VASOTEC are shown below. The incidences represent the experi-
ences from both controlled and uncontrolied clinical trials {maximum duration of
therapy was approximately one year). In the placebo treated patients, the incidences
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 percentand 43
percent for patients treated with VASOTEC and placebo, respectively.

VASOQTEC Placebo
{n=673) {n=339)
Incidence Incidence
{discontinuation}
Body As A Whole
Qrthostatic Effects 2.2 (0.1) 0.3
Syncope 2.2 (0.1} 09
Chest Pain 2.1 (0.0 2.1
Fatigue 1.8 {0.0} 18
Abdominal Pain 1.6 {0.4) 21
Asthenia 1.6 {0.1) 03
Cardiovascular
Hypotension 6.7 (1.9) .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 2.1 (0.1) 1.2
Nausea 1.3 (0.1) 0.6
Vomiting 1.3 (0.0} 0.8
NervousiPsychiatric
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 marketed
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.

in 0.1 percent of hyperlensnve patients. In heart failure patients, hypotension occurred
in 6.7 percent and syncape 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 controned clinical trials mlnor increases in
blood urea nllrogen and serumer upon di ion of therapy,
were observed in about 0.2 percent of patients with essential hypertension treated
with VASOTEC alone. Increases are more likely to occur 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.

Hemoglobin and Hematocrit: Small decreases in hemoglobin and hematocrit
{mean decreases of approximately 0.3 g percent and 1.0 vol percent, respectively)
occur frequently in either 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 Relationship Unknown): in marketing 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 lable in regard to ge in
The oral LDgq of enalapril is 2000 mg/kg in mice and rats.
The most likely manifestation of overdosaga would be hypotension, for which the
ual would be i ion of normal saline solution.
Enalapnlat may be removed from general circulation by hemodialysis.

DOSAGE AND ADMINISTRATION

Hypertension

In patients who are :urrenllv being treated with a diuretic, symptomatic hypoten-
sion 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.

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

The recommended 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 divided doses. In
some patients treated once daily, the annhvper(enswe effect may diminish toward the
end of the dosing interval. In such patlenls, an increase in dosage or twice daily

ion should be i If blood p is not controlled with

VASOTEC alone, a diuretic may be added )

Concomitant admmlslrahon of VASOTEC with potassium supplements, potassium
salt paring ics may lead to increases of serum po-
tassium (see PHECAUTIONS)

Dosage Adjustment in Hypertensn/e Pallenls with Renal Impairment
The usual dose of enalapril is f witha i clearance

>30 mU/min (serum inine of up to app 3 mg/dL). For patients with

creatinine clearance <30 mL/min {serum creatinine >3 mgIdL) the firstdoseis 2.5mg
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once daily. The dosage may be titrated upward until blood pressure is controlled or to
a maximum of 40 mg daily.

Creatinine-
Clearance Initial Dose
Renal Status mL/min mag/day
Normal Renal >80 mL/min 5mg
Function
Mild Impairment <80 >30 mL/min 5mg
Moderateto <30 mU/min 25mg
Severe
Impairment
Dialysis — 2.5mg on
Patients dialysis
days*

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

Heart Failure

VASOTEC is indicated as adjunctive therapy with diuretics and digitalis. The recom-
mended starting dose is 2.5 mg once or twice daily. After the initial dose of VASOTEC,
the patient should be observed under medical supervision for at least two hours and
until blood pressure has stabilized for at feast an additionat hour. {See WARNINGS and
PRECAUTIONS, Drug Interactions.) If possible, the dose of the diuretic should be
reduced which may diminish the likelihood of hypotension. The appearance of hypo-
tension after the initial dose of VASOTEC does not preclude subsequent careful dose
titration with the drug, f ing effective ofthe hyp The usual
therapeutic dosing range for the treatment of heart failure is 5 to 20 mg daily given in
two divided doses. The maximum daily dose is 40 mg. Once daily dosing has been
effective in a controlled study, but nearly all patients in this study were given 40 mg,
the maximum recommendad daily dose, and there has been much more experience
with twice daily dosing. |n addition, patients in the mortality trial received therapy
twice daily {see below). Dosage may be adjusted depending upon clinical or
hemodynamic response. {(See WARNINGS.)

In a placebo-contralied study which demonstrated reduced mortality in patients
with severe heart failure (NYHA Class IV), patients were treated with 2.6 - 40 mg per
day of VASOTEC, almost always administered in two divided doses. {See CLINICAL
PHARMACOLOGY, Pharmacodynamics and Clinical Effects.)
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Dosage Adjustment in Heart Failure Patients with
Renal Impairment or Hyponatremia

In heart failure patients with hyponatremia (serum sodium less than 130 mEq/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 ADMINISTRATION, Heart
Failure, WARNINGS and PRECAUTIONS, Drug interactions.) The dose may be in-
creased to 2.5 mg b.i.d., then 5 mg b.i.d. and higher as needed, usually at intervals of
four days or more if at the time of dosage adjustment there is not excessive hypaten-
sion or significant deterioration of renal function. The maximum daily dose is 40 mg.

HOW SUPPLIED

No. 3411 — Tablets VASOTEC, 2.5 mg, are yellow, biconvex barrel shaped, scored,
compressed tablets with code MSD 014 on one side and VASOTEC on the other. They
are supplied as follows:

NDC 0006-0014-68 bottles 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°s)

NDC 0006-0712-28 unit dose packages of 100.

No. 3413 — Tablets VASOTEC, 10 mg, are salmon, barrel shaped, compressed
tablets, with code MSD 713 on one side and VASOTEC on the other. They are supplied
as follows:

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, barrel shaped, compressed tab-
{ets, with code MSD 714 on one side and VASOTEC on the other. They are supplied as
follows: )

NDC 0006-0714-68 bottles of 100 (with desiccant)

(6505-01-237-0545, 20 mg 100's}

NDC 0006-0714-28 unit dose packages of 100.

Storage

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

Dispense in a tight container, if product package is subdivided.
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' Related submissions:  September 21, 1989

March 7, 1989
Applicant: Merck Sharp & Dohme
Drug Name: Vasotec (enalapril maleate) Tablets
Date of Review: March 22, 1989

Merck submitted this labeling supplement in response to our Aug. 15, 1988
supplement request letter. In this letter we asked for the addition of a Human Experience section to the
Pregnancy subsection of the PRECAUTIONS section of the labeling of all approved ACE Inhibitors.

The September 21, 1988 submission contained draft labeling that added the
requested paragraphs on Human Experience in Pregnancy, as well as a paragraph on the. fetotoxicity of
enalapril in rabbits to be included in the Pregnancy subsection. On January 5, 1989 we issued an
approvable letter that asked for the deletion of the paragraph on fetotoxicity and for final printed
labeling containing the Human experience paragraphs. There was a back-log of work at that time in
pharmacology, and we wanted to get the Human Experience language into the labeling as quickly as
possible. Merck could then submit a separate supplement requesting the addition of the fetotoxicity
paragraph.

On January 19, 1989 we issued an approvable letter for Prinzide, which
included changes made by Dr. Temple to the wording of the Human Experience in Pregnancy paragraphs.
We told Merck that the FPL submitted for their other ACE inhibitors (Vasotec Tablets and IV, Vaseretic,
and Prinivil) could contain either the wording that we had proposed in our August 15, 1988 letter or the
wording as modified by Dr. Temple for Prinzide. Merck elected to send in FPL for Vasotec Tablets and
Prinivil Tablets that included the modified wording. On March 7, 1989 Merck submitted three copies of
FPL to these two NDAs. In our approvable letter we had requested 12 copies of FPL, seven of which
mounted on heavy-weight paper. | called and requested the additional labeling, which came in the March
16, 1989 submission. s

Conclusion:

| reviewed the submitted FPL and have determined that Merck had made all of
the appropriate changes. | recommend that this labeling be approved.

Kathleen F. BongiO\r/annif CSO

cc: N18-998/S-015
HFD-110
HFD-110/CSO



