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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

#,

ot WEALTH ¢

%, —
"u.,‘,.,z , _ : Food and Drug Administration
: Rockville MD 20867

NDA 18-998/S-045 - Ju 25 1964

19-309/8-018 >

- Merck Research Laboratories
Attention: Larry P. Bell, M.D.
Sumneytown Pike
West Point, PA 19486

Dear Dr. Beli: -

- Please refer to your February 28, 1994 supplemental new drug applications submitted under
section 505(b)(1) of the Federal Food, Drug, and Cosmetic Act for Vasotec (enalapril maleate)
Tablets (NDA 18-998), Vaseretic (enalapril maleate/ hydrochlorothiazide) Tablets
(NDA 19-221), and Vasotec I.V. (enalaprilat) Injection (NDA 19-309).

We also acknowledge receipt of your amendments dated June 29, 1994.
The supplemental applications provide for final printed labeling revised as follows:

ADVERSE REACTIONS [Enalapril maleate]: , , :
Clinical Laboratory Test Findings, Hematology: the wording in the last sentence
of this subsection has been revised from “Hemolytic anemia, including cases of
hemolysis in patients with G-6-PD. deficiency, has been reported; a causal relationship
to enalapril has not been established” to “Hemolytic anemia, including cases of }
hemolysis in patients with G-6-PD deficiency, has been reported; a causal relationship
to enalapril cannot he ‘excluded.”

We have completed the review of these supple‘mental applications and they are approved.

We remind you that you must comply with the requ1rements for an approved NDA set forth
under 21 CFR 314.80 and 314.81.

Sincerely yours,

R sy

Raymond J. L|p|cky M.D.

Director _
Division of Cardio-Renal Drug Products
Office of Drug Evaluation |

Center for Drug Evaluation and Research
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MERCK & CO,, INC.
West Point, PA 19486, USA

INJECTION

VASOTEC® I.V.

(ENALAPRILAT)

USE IN PREGNANCY

When used in pregnancy during the second and third
trimesters, ACE inhibitors can cause injury and even
death to the developing fetus. When pregnancy is de-
tected, VASOTEC LV. should be discontinued as soon as
possible. See WARNINGS, Fetal/Neonatal Morbidity and
Mortality.

VASQTEC® L.V. (Enalaprilat)

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

VASOTEC LV. results in the reduction of both supine and
standing systolic and diastolic blood pressure, usually with
no orthostatic component. Symptomatic postural hypoten-
sion is therefore mfrequen! although it might be anticipated
in volume-depleted patients (see WARNINGS). The onset of
action usually occurs within fifteen minutes of administra-
tion with the maximum effect occurring within one to four
hours. The abrupt withdrawal of enalaprifat has not been
associated with a rapid increase in blood pressure.

The duration of hemodynamic effects appears to be dose-
related. However, for the recommended dose, the duration
of acuon in most pahents is approximately six hours.

DESCRIPTION

' VASOTEC* LV. {Enalaprilat) is a sterile aqueous solution
for intravenous administration. Enalapnlat is an angiotensin
converting enzyme inhibitor. It is chemically described as
(S1-1-[ N-{1-carboxy-3- phenylpropyl) t-alanyl}-c-proline dihy-
drate. lts empirical formula is C,gH,,N,0592H,0 and .its
structural formula is:

“ COOH
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Enalaprilat is a white to off-white, crystalline powder with
a molecular weight of 384.43. It is sparingly soluble in meth-
anol and slightly soluble in water.

Each mitliliter of VASOTEC I.V. contains 1.25 mg enalapnla(
{anhydrous equivalent); sodium chloride to adjust tonicity;
sodium hydroxide to adjust pH; water for injection, q.s.; with
benzy! alcohol, 9 mg, added as a preservative.

CLINICAL PHARMACOLOGY

Enalaprilat, an angiotensin-converting enzyme (ACE) in-
hibitor when administered intravenously, is the active me-
tabolite of the orally administered pro-drug, enalapril
maleate. Enalaprilat is poorly absorbed orally.

Mechanism of Action

Intravenous enalaprilat, or oral enalapril, after hydrolysis
to enalaprilat, inhibits ACE in human subjects and animals.
ACE is a pepndv| dipeptidase that catalyzes the conversion
of angi 1 to the vasc ictor sub angioten-
sin I, A 1l also stimul |d one secretion by
the adrenal cortex. Inhibition of ACE results in decreased
plasma anguotensm I, whlch leads to decveased vasopressor
activity and to d Id one Although
the latter decrease is small, it results in smail i mcreases of
serum potassium, In hypenenswe pallents treated with ena-
lapril alone for up to 48 weeks, mean increases in serum

of approxi y 0.2 mEq/L were observed. In
pahents treated with enalapnl plus a thiazide diuretic, there
was essentially no change in serum potassium. (See PRE-
.CAUTIONS.) Removal of in Il negative f kon
renin secretion leads to increased plasma renin activity.

ACE is identical to kininase, an enzyme that degrades
bradykinin. Whether increased levels of bradykinin, a potent
vasodepressor peptide, play a role in the therapeutic effects
of enalaprilat remains to be elucidated.

While the mechanism through which ena|apn|at lowers
blood pressure |s belleved to be primarily suppressnon of the

Foll ation of enalapril, there is an increase
in renal blood flow; glomerular filtration rate is usually un-
changed. The effects appear to be similar in patients with
renovascular hypertension,

INDICATIONS AND USAGE

VASOTEC LV. is indicated for the treatment of hyperten-
sion when oral therapy is not practical.

VASOTEC LV. has been studied with only one other antihy-
per ive agent, furc ide, which showed approximately
additive effects on blood pressure. Enalapril, the pro-drug of
enalaprilat, has been used extensively with a variety of other
antihypertensive agents, without apparent difficulty except
for occasional hypotension.

In using VASOTEC LV.,, consideration should be given to
the fact that another ang(otensm converting enzyme inhibi-
tor, captopril, has caused agranulocytosis, particularly in pa-
tients with renal impairment or collagen vascular disease,
and that available data are insufficient to show that
VASOTEC LV. does not have a similar risk. (See WARNINGS.)

CONTRAINDICATIONS

VASOTEC V. is contraindicated in patients who are hyper-
sensitive to any component of this product and in patients
with a h|slory of angloedema related to previous treatment
with an angiotensin converting enzyme inhibitor.

WARNINGS
Hypotension

is rare in uncc d hyperten-
sive patients but is a possible consequence of the use of
enalaprilat especially in severely salt/volume depleted per-
sons such as those treated vigorously with diuretics or pa-
tients on dialysis. Patients at risk for excessive hypotensmn
sometimes associated with oliguria andfor prograssive
azotemia, and rarely with acute renal failure and/or death,
include those with the following conditions or characteris-
tics: heart failure, hyponatremua, high dose diuretic therapy,
recent intensive diuresis or increase in diuretic dose, renal
dialysis, or severe volume and/or salt depletion of any etiol-
ogy. It may be advisable to eliminate the diuretic, reduce the
diuretic dose or increase salt intake cautiously before initiat-
ing therapy with VASOTEC LV. in patients at risk for exces-
sive hypotension who are able to tolerate such adjustments.
(See PRECAUTIONS, Drug Interactions, ADVERSE REAC-
TIONS, and DOSAGE AND ADMINISTRATION.) In patients
with heart failure, with or without associated renal insuffi-
ciency, excessive hypotension has been observed and may
be associated with oliguria and/or progressive azotemia,
and rarely with acute renal failure and/or death. Because of
the potential for an excessive fall in blood pressure espe-
cially in these, patients, therapy should be followed closely

renin- i one sy ilat has anti-
hypertensive activity even in patients wuth low-renin hyper-
tension. In clinical studies, black hypertensuve patients

h the dose of prilat is adji d and/or
is increased. Similar considerations may apply to patients
with ischemic heart or cerebrovascular disease, in whom an

{usually a low-renin hypenenswe ) had a il
average r to prilat herapy than non-
black patlents.

kinetics and Metaboli

Ph
Phar

Following intravenous admlmstration ofa smgle dose, lhe .

serum concentration profile of ilatis p p
with a prolonged terminal phase, apparently repr

fall in blood pressure could result in a myocardial
infarction or cerebrovascular accident.

If hypotension occurs;, the patient should be placed in the
supine position and, if necessary, receive an intravenous
infusion of normal saline. A transient hypotensive response
is not a contraindication to further doses, which usually can
be glven without difficuity once the blood pressure has in-

small fraction of the administered dose that has been bound
to ACE. The amount bound does not increase with dose,
indicating a saturable site of bmdmg The effective half-life
for of laprilat, as determined from oral
administration of multiple doses of enalapril maleate, is ap-
proximately 11 hours. Excretion .of enalapnlnt is primanly
renal with more than 90 p of an ad d dose

recovered in the urine as unchanged drug. within 24 hours. -

Enalaprilat is poorly absorbed followmg oral administration.
“The d|spo tion of analapnlat in patients with renal insuffi-
ciency is similfar to that in patients with normal renat func-
tion until the glomerular filtration rate is 30 mL/min or less.
With glomerular filtration rate =30 mLU/min, peak and trough
enalaprilat levels increase, time to peak concentration in-
. creases and time to steady state may be delayed. The effec-
tive half-life of enalaprilat is prolonged at this-level of renal
insufficiency. (See DOSAGE AND ADMINISTRATION.) Enala-
prilat is dialyzable at the rate of 62 mL/min.
Studies in dogs indicate that enalaprilat does not enter the
brain, and that enalapril crosses the blood-brain barrier
. poorly, if at all. Multiple doses of faprif mat in rats do
'Re%istsrad trademark of MERCK & CO.,
IT © MERCK 8 CO., Inc., 1989 1991 1992
All rights reserved

d after vol
Annphylacfold und Possibly . Ralarad Reactions
Pr g enzyme in-
hibi affect the bolism of eil and polypep-

tides, including endogenous bradykinin, patients receiving
ACE inhibitors (including VASOTEC LV.) may be subject to a
variety of adverse reactions, some of them serious.
Angiloedema: Angioedema of the face, extremmes, lips, :
tongue, glottis and/or larynx has been reported in panents
treated with angiotensin converting enzyme inhibitors, in-
cluding enalaprilat. This may occur at any time during treat-
ment. In such cases VASOTEC LV. should be promptly
discontinued. and appropriate therapy and monitoring
should be provided until complete and sustained resolution
of signs and symptoms has occurred. In instances where -
swelling has been confined to the face and lips the condition -
has generally resolved without treatment, although anti-
histamines have been useful in relieving symptoms. An-
gioedema associated with laryngeal edema may be fatal. :
Where there is involvement of the tongue, glottis or larynx, -
Iikelv to cause lirwny obstruchon, appropriate therapy, e.g.,
fution 1:1000 (0.3 mL to 0.5 mL)
and/or measures necessary to ensure a patent alrway, :
should be promptiy provided. (See ADVERSE REACTIONS.) :




VASOTEC® L.V. (Enalaprilat)

Patients with a history of angioedema unrelated to ACE
inhibitor therapy may be at increased risk of angioedema
while receiving an ACE inhibitoc (see also CONTRAINDICA-
TIONS).
~ Anaphylactoid reactions during desensitization: Two pa-

tients undergoing desensitizing treatment with hymenop-
tera venom while receiving ACE inhibitors sustained life-
threatening anaphylactoid reactions. In the same patients,
these reactions were avoided when ACE inhibitors were
temporarily withheld, but they reappeared upon inadvertent
rechallenge.

Anaphylactoid reactions during membrane exposure:
Anaphylactoid reactions have been reported in patients dia-
lyzed with high-flux membranes and treated concomitantly
with an ACE inhibitor. Anaphylactoid reactions have also
been reported in patients undergoing low-density lipopro-
tein apheresis with dextran sulfate absorption (a procedure
dependent upon devices not approved in the United States).

N .

Neutrop Ag .
Another angiotensin converting enzyme inhibitor, cap-
topril, has been shown to cause agranulocytosis and bone
. marrow depression, rarely in uncomplicated patients but
more frequently in patients with renal impairment especially
if they also have a collagen vascular disease. Available data
trom clinical trials of enalapril are insufficient to show that
enalapril does not cause agranulocytosis in similar rates.
Marketing experience has revealed several cases of neu-
tropenia, or ag ranulocytosis in which a causal relationship to
enalapril cannot be excluded. Periodic monitoring of white
blood cell counts in ‘patients with coltagen vascular disease
and renal disease should be considered.
Hepatic Failure .

Rarely, ACE inhibitors have been associated with a syn-
drome that starts with cholestatic jaundice and progresses
to fulminant hepatic necrosis, and {sometimes) death. The
mechanism of this syndrome is not understood. Patients
receiving ACE inhibitors who develop jaundice or marked
elevations of hepatic enzymes should discontinue the ACE
inhibitor and receive appropriate medical follow-up.
Fetal/Neonatal Morbidity and Mortality

ACE inhibitors can cause fetal and neonatal morbidity and
death when administered to pregnant women. Several
dozen cases have been reported in the world literature.
When pregnancy is detected, ACE inhibitors should be dis-
continued as soon as possible.

The use of ACE inhibitors during the second and third
trimesters of pregnancy has been associated with fetal-and

tal injury, including hyp ion, neonatal skull
hypoplasia, anuria, reversible or irreversible renal failure,
and death. Oligohydramnios has also been reported, pre-
sumably resulting from decreased fetal renal function; oli-
gohydramnios in this setting has been associated with fetal
limb contractures, craniofacial deformation, and hypoplastic
fung development. Prematurity, intrauterine growth retarda-
tion, and patent ductus arteriosus have also been reported,
although it is not clear whether these occurrences were due
to the ACE-inhibitor exposure.

These adverse effects do not appear to have resulted from
intrauterine ACE-inhibitor exposure that has been limited to
the first trimester. Mothers whose embryos and fetuses are
exposed to ACE inhibitors only during the first trimester
should be so informed. Nonetheless, when patients become
pregnant, physicians should make every effort 10 discon-
tinue the_ use of VASOTEC 1.V. as soon as possible. .

Rarely (probably less often than once in every thousand
pregnancies}, no alternative to ACE inhibitors will be found.
In these rare cases, the mothers should be apprised of the
potential hazards to their fetuses, and serial ultrasound ex-
aminations should be performed to assess the intraamniotic
environment.

A o|igohydramnios is observed, VASOTEC LV. should be
discontinued unfess it is considered lifesaving for the
mother. Contraction stress testing (CST), a non-stress test
ANST), or biophysical profiling (BPP} may be appropriate,
depending upon the week of pregnancy. Patients and physi-
cians should be aware, however, that oligohydramnios may
not appear until after the fetus has sustained irreversible
injury. .

infants with histories of in utero exposure to ACE inhibi-
tors should be closely observed for hypotension, oliguria,
and hyperkalemia. if oliguria occurs, attention should be
directed toward support of blood pressure and renal peifu-
sion. Exchange transfusion or dialysis may be required as
means of ing hyp ion andfor ituting for dis-
ordered renal function. Enalaprif, which crosses the pla-
centa, has been re d from I circulation by
peritoneal dislysis with some clinical benefit, and theo-
retically may be removed by exchange transfusion, although
thare is no experience with the latter procedure.

No teratogenic effects of oral enalapril were seen in
studies of pregnant rats, and rabbits. On a mglkg basis, the
doses used were up to 333 times (in rats), and 50 times (in
rabbits) the maximum recommended human dose.

PRECAUTIONS

General .

Impaired Renal | ion: As a of inhibiting
the renin-angi in-atd yst h in rensl
function may be anti d in ible individuals. in

patients with severe heart tailure whose reial function may
depend on the activity of the renin-angiotensin-aldosterone
system, treatment with angiotensin converting enzyme in-
hibi includi fapril or laprilat, may be associ-
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VASOTEC® |.V. (Enalaprilat)

ated with oliguria and/or progressive azotemia and rarely
with acute renal faiture and/or death.

In clinical studies in hypertensive patients with unilateral
or bilateral renal artery stenosis, increases in blood urea
nitrogen and serum creatinine were observed in 20 percent
of pati receiving il. These i were almost
always reversible upon discontinuation of enalapril or enala-
pritat and/or diuretic therapy. In such patients renal function
should be monitored during the first few weeks of therapy.

Some hypertensive patients with no apparent pre-existing
renal vascular disease have developed increases in blood
urea and serum creatinine, usually minor and transient, es-
pecially when enalaprilat has been given concomitantly with
a diuretic. This is more likely to occur in patients with pre-
existing renal impairment. Dosage reduction of enalaprilat
and/or discontinuation of the diuretic may be required.

Evatuation of the hypertensive patient should always in-
of ranal f ion. (See DOSAGE AND AD-

clude
MINISTRATION.)
Hyperkalemia: Elevated serum potassium (greater than 5.7
mEq/l) was observed in approximately one percent of
hypertensive patients in clinical trials receivi lapril. In

VASOTEC® LV. (Enalaprilat)

effects on reproductive perfarmance in male and female rats
treated with 10 to 90 mg enalapril/kg/day.

Pregnancy

Pregnancy Categories C {first trimester) and D (second and
third trimesters). See WARNINGS, Fetal/Neonatal Morbidity
and Mortality.

Nursing Mothers .

Enalapril and enalaprilat are detected id human milk
in trace amounts. -Caution should be exercised when
VASOTEC L.V. is given to a nursing mother.

Pediatric Use
Safety and effectiveness in children have not been estab-
lished.

ADVERSE REACTIONS

VASOTEC LV. has been found to be generaily well toler-
ated in controlled clinical trials involving 349 patients (168
with hypertension, 153 with congestive heart failure and 28
vgith_ coronary artery disease). The most frequent clinically

9
most cases these were isolated values which resolved de-
spite continued therapy. Hyperkalemia was a cause of dis-
continuation of therapy in 0.28 percent of hypertensive
patients. Risk factors for the development of hyperkalemia
include renal insufficiency, diabetes mellitus, and the con-
comitant use of potassium-sparing agents of potassium sup-
plements, which should be used cautiously, if at all, with
VASOTEC LV. (See Drug Interactions.)

Cough: Presumably due to the inhibition of the deg da-

gnificant adverse experience was hypotension (3.4 per-
cent}, occurring in eight patients (5.2 percent) with conges-
tive heart failure, three (1.8 percent) with hypertension and
one with coronary artery disease. Other adverse experiences
occurring in greater than one percent of patients were:
headache (2.9 percent) and nausea (1.1 percent).

Adverse experiences occurring in 0.5 to 1.0 percent of
patients in controlled clinical trials included: myocardial in-
farction, fatigue, dizziness, fever, rash and constipation.

tion of endogenous bradykinin, persistent nonproductive
cough has been reported with all ACE inhibitors, always
resolving after discontinuation of therapy. ACE inhibitor-
induced cough should be considered in the differential diag-
nasis of cough.

Surgery/Anesthesia: 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.

Drug Interactions

Hypotension—Patients on Diuretic Therapy: Patients on
diuretics and especially those in whom diuretic therapy was
recently instituted, may occasionally experience an exces-
sive reduction of blood pressure after initiation of therapy
with enalaprilat. The possibility of hypotensive effects with
enataprilat can be minimized by administration of an intra-
venous infusion of normal saline, discontinuing the diuretic
or increasing the salt intake prior to initiation of treatment
with laprilat. If it is y to continue the diuretic,.
provide close medical supervision for at least one hour after
the initial dose of enalaprilat. (See WARNINGS.)

Agents Causing Renin Release: The antihypertensive ef-
fect of VASOTEC LV. appears to be augmented by antihyper-
tensive agents that cause renin release {e.g., diuretics).

Other Cardiovascular Agents: VASOTEC L.V. has been used
concomitantly with digitalis, beta adrenergic-blocking
agents, methyldopa, nitrates, calcium-blocking agents,

Angioed: : Angioed has been reported in patients
receiving enalaprilat. Angioedema associated with laryngeal
edema may be fatal. if angioedema of the face, extremities,
lips. tongue, glottis and/or larynx occurs, treatment with
enalaprilat should be discontinued and appropriate therapy
instituted immediately. {See WARNINGS.}

Cough: See PRECAUTIONS, Cough.

Enalapril Maleate

Since enalapril is converted to enalaprilat, those adverse
experiences associated with enalapril might also be ex-
pected to occur with VASOTEC LV.

The following adverse experiences have been reported
with enalapril and, within each category, are listed in order
of decreasing severity.

Body As A Whole: Syncope, orthostatic effects, anaphylac-
toid reactions (see PRECAUTIONS, Hemodialysis Patients),
chest pain, abdominal pain, asthenia.

Cardiovascular: Cardiac arrest; myocardial infarction or
cerebrovascular accident, possibly secondary to excessive
hyp ion in high risk pati {see WARNINGS, Hypoten-
sion); pulmonary embolism and infarction; pulmonary
edema; rhythm disturbances including atrial tachycardia and
bradycardia; atrial fibrillation; orthostatic hypotension; an-
gina pectoris; palpitation.

Digestive: lleus, p itis, h ic failure, hepatitis (he-
P flular [proven on rech ] or chol ic jaundice}
{see WARNINGS, Hepatic Failure), melena, diarrhea, vomit-
ing, dyspepsia, anorexia, glossitis, stomatitis, dry mouth.

Hematologic: Rare cases of neutropenia, thrombocyto-

_penia and bone marrow depression.

hydralazine and prazosin without evidence of ically sig-
nificant adverse interactions.

Agents Increasing Serum Potassium: VASOTEC LV.
attenuates potassium loss caused by thiazide-type diuretics.
Potassium-sparing diuretics (e.g., spironolactone, triam-
terene, or amiloridel, pc i ppl arp i
containing salt substitutes may lead to significant increases
in serum potassium. Therefore, if concomitant use of these
agents is indi db of d ated hypokalemi
they should be used with caution and with frequent monitor-
ing of serum potassium.

Lithium: Lithium toxicity has been reported in patients
receiving lithium concomitantly with drugs which cause

imination of sodium, including ACE inhibil Afew cases

Nervous/Psychiatric: Depression,
ataxia, i i ia, nerve
ropathy {e.g., paresthesia, dysesthesia).

Respiratory: Bronchospasm, dyspnea, pneumonia, bron-
chitis, cough, rhinorrhea, sore throat and hoarseness,
asthma, upper respiratory infection, pulmonary infiltrates.

Skin: Exfoliative dermatitis, toxic epidermat necrolysis,
Stevens-Johnson syndrome, pemphigus, herpes zoster, ery-
thema multiforme, urticaria, pruritus, alopecia, flushing, dia-
phoresis, photosensitivity.

Special Senses: Blurred vision, taste alteration, anosmia,
tinnitus, conjunctivitis, dry eyes, tearing. .

Ur ital: Renal failure, oliguria, renal dysfunction (see

vertigo, confusion,
peripheral neu-

of lithium toxicity have been reported in pati re I}
concomitant enalapril and lithium and were reversible upon
discontinuation of both drugs. It is recommended that serum
lithium levels be ed fr ly i tapril is admin-
istered concomitantly with lithium.

Carcinog is, Mi Impairment of Fertility
Carcinogenicity studies have not been done with
VASOTEC LV. :
VASOTEC 1.V. is the bioactive form of its ethyl ester, enala-
pril maleate. There was no evidence of a tumorigenic effect
when enalapril was administered orally for 106 weeks to rats

PRECAUTIONS and DOSAGE AND ADMINISTRATION), uri-
nary tract infection, flank pain, gynecomastia, impotence.
A symptom fex has been reported
which may include a positive ANA, an elevated erythrocyte
sedimentation rate, arthralgia/arthritis, myalgia/myositis,
fever, serositis, it kocytosi: inophilia, photo-
sensitivity, rash and other d logic ife (
Hypotension: Combining the resuits of clinical trials in
i with hyper i or ive heart failure,
hypotension (including postural hyp and other or-
thostatic' effects) was reported in 2.3 percent of patients
following the initial dose of lapril or during ded

atdoses up to 90 mg/kg/day {150 times* the daily
human oral dose). Enalapril has also been administered for
94 weeks to male and female mice at oral doses up to 90 and
180 mg/kg/day, respectively (150 and 300 times* the maxi-
mum oral daily dose for humans), and showed no evidence
of carcinogenicity.

therapy. In the hypertensive patients, hypotension occurred
in 0.9 percent and syncope occurred in 0.5 percent of pa-
tients. Hypotension or syncope was & cause for discontinua-
tion of therapy in 0.1 percent of hypertensive patients. (See
WARNINGS.) i

VASOTEC LV. was not mutagenic in the Ames microbial
mutagen test with or without metabolic activation. Enalapril
showed no drug-related changes in the following genotox-
icity studies: rec-assay, reverse mutation assay with E. coli,
sister chromatid exchange with cultured marr ian cells,

Fetal/Ne ! Morbidity and Montality: See WARNINGS,
Fetal/Neonatal Morbidity and Mortality.

Clinical Laboratory Test Findings
Serum Elgcrrolyles: Hyperk_alemia {see PRECAUTIONS),

the micronucleus test with mice, and in an in vivo cytogenic
study using mouse bone marrow. There were no adverse

*Basad on patient weight of 50 kg
LLTRITR] I

hypc

Creatinine, Blood Ures Nitrogen: in controlled clinical tri-
als minor increases in blood urea nitrogen and serum cre- °
atinine, reversible upon discontinuation of therapy, were
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observed in about 0.2 percent of patients with essential
hypertension treated with enalapril alone. Increases are
more likely to occur in patients receiving concomitant di-
uretics or in patients with renal artery stenosis. (See PRE-
CAUTIONS.)

Hematology: Small decreases in hemoglobin and
hematocrit (mean decreases of approximately.0.3 g percent
and 1.0 vol percent, respectively) occur frequently in hyper-
tensive patients treated with enalapril but are rarely of clini-
cal importance unless another cause of anemia coexists. In
clinical trials, less than 0.1 p of pati inued
therapy due to anemia. Hemolytic anemia, including cases
of hemolysis in patients with G-6-PD deficiency, has been
reported; a causal relationship to enalapril cannot be ex-
cluded.

Liver Function Tests: Elevations of liver enzymes and/for
serum bilirubin have occurred (see WARNINGS, Hepatic Fail-
ure}.

OVERDOSAGE

In clinical studies, some hypertensive patients received a
maximum dose of 80 mg of enalaprilat intravenously over a
fifteen minute period. At this high dose, no adverse effects
beyond those as associated with the recommended dosages
were observed.

The intravenous LDy, of enalaprilat is 3740-5890 mg/kg in
female mice.

The most likely -manifestation of overdosage would be
hypotension, for which the usual treatment would be intra-
venous infusion of normal saline solfution.

Enalaprilat may be removed from general circulation by
hemodialysis and has been removed from neonatal circula-
tion by peritoneal dialysis.

DOSAGE AND ADMINISTRATION
FOR INTRAVENOUS ADMINISTRATION ONLY

The dose in hypertension is 1.25 mg every six hours ad-
ministered intravenously over a five minute period. A clinical
response is usually seen within 15 minutes. Peak effects after
the first dose may not occur for up to four hours after dosing.
The peak effects of the second and subsequent doses may
exceed those of the first.

No dosage regimen for VASOTEC V. has been clearly
demonstrated to be more effective in treating hypertension
than 1.25 mg every six hours. However, in controlied clinical
studies in hypertension, doses as high as 5 mg every six
hours were well tolerated for up to 36 hours. There has been
inadequate experience with doses greater than 20 mg per
day.

In studies of patients with hypertension, VASOTEC L.V. has
not been administered for periods longer than 48 hours. In
other studies, patients have received VASOTEC LV. for as
fong as seven days. .

The dose for patients being converted to VASOTEC LV.
from oral therapy for hypertension with enalapril maleate is
1.25 mg every six hours. For conversion from intravenous to
oral therapy, the recommended initial dose of Tablets
VASOTEC (Enalapril Maleate) is 5 mg once a day with subse-
quent dosage adjustments as necessary.

Patients on Diuretic Therapy

For patients on diuretic therapy the recommended starting
dose for hypertension is 0.625 mg administered intra-
venously over a five minute period; also see below, Patients
at Risk of £ ive Hy, ion. A clinicaf r is usu-
ally seen within 15 minutes. Peak effects after the first dose
may not occur for up to four hours after dosing, although
most of the effect is usually apparent within the first hour. If
after one hour there is an inad clinical r the
0.625 mg dose may be repeated. Additional doses of
1.25 mg may be administered at six hour intervals.

For conversion from intravenous to oral therapy, the rec-
ommended initial dose of Tablets VASOTEC (Enalapril Male-
ate) for patients. who have responded to 0.625 mg .of
enalaprilat every six hours is 2.5 mg once a day with subse-
quent d dj as Y.
Dosage Adjustment in Renal Impairmen

The usual dose of 1.25 mg of enalaprilat every six hours is

ded fi d with a creatinine cl >30
mL/min (serum cr ine of up to appre y 3 mg/dL).
For pati with Inine cl =30 mL/min {serum
creatinine =3 mg/dL), the initial dose is 0.625 mg. (See
WARNINGS.}

if after one hour there is an inadeq| clinical
the 0.625 mg dose may be repeated. Additional doses of
1.25 mg may be administered at six hour intervals.

For dialysis patients, see below, Patients at Risk of Exces-
sive Hypotension.

For ion from intr to oral therapy, the rec-
ommended initial dose of Tablets VASOTEC (Enalapril Male-
ate) is 5 mg once a day for pati with inine cl
>30 mL/min and 2.5 mg once daily for patients with cre-
atinine clearance =30 mi/min. Dosage should then be ad-
justed ding to blood p © [espons;

FPatients at Risk of Excessive Hypotension -

Hypertensive patients at risk of excessive hypotension in-
clude those with the foliowing concurrent conditions or char-
actéristics: heart failure, hyponatremia, high dose diuretic
therapy, recent intensive diuresis or increase in diuretic
dose, renat dialysis, or severe volume and/or salt depletion
of any etiology (see WARNINGS). Single doses of enalaprilat
as low as 0.2 mg have produced ive hypc ion in
normotensive patients with these diagnoses. Because of the

recc or p
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potential for an extreme hypotensive response in these pa-
tients, therapy should be started under very close medical
supervision. The starting dose should be no greater than
0.625 mg administered intravenously- over a period of no
less than five minutes and preferably fonger (up to one
hour).

Patients should be followed closely whenever the dose of

enalaprilat is adjusted and/or diuretic is increased.
Administration

VASOTEC L.V. should be administered as a slow intra-
venous infusion, as indicatéd above. [t may be administered
as provided or diluted with up to 50 mL of a compatible
diluent.

Parenteral drug products should be inspected visually for
particulate matter and discoloration prior to use whenever
solution and container permit. N
Compatibility and Stability .

VASOTEC LV. as supplied and mixed with the following
intravenous diluents has been found to maintain full activity
for 24 hours at room temperature:

5 percent Dextrose Injection

0.9 percent Sodium Chloride Injection

0.9 percent Sodium Chioride Injection in 5 percent Dex-
trose

"5 percent Dextrose in Lactated Ringer's Injection

McGaw ISOLYTE® E,

HOW SUPPLIED

No. 3508 — VASOTEC V., 1.25 mg per mL, is a clear,
colorless solution and is supplied in vials containing 1 mL
and 2 mL.

NDC 0006-3508-01, 1 mL vials

NDC 0006-3508-04, 2 mL. vials.

Storage
Store below 30°C (86°F).
i di of A Hospital Supply Corporation.
Dist. by:

MERCK & CO, INC., West Paint, PA 19486, USA
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MEDICAL OFFICER REVIEW

NDA #: 19-309/SLR-018 . , e

DRUG NAME: enalaprilat _ MAR - 1004
SPONSOR: Merck .

TYPE OF DOCUMENT: Label change

DATE RECEIVED: 3/2/94

DATE REVIEW COMPLETED: 3/7/94

MEDICAL OFFICER: Charles J. Ganley, M.D.

This submission revises the adverse experience ‘labeling describing hemolytic anemia. (see attached) The change is

acceptable.
Charles J. Ganle
cc: orig.
HFD-110

HFD-110/ CSO / C. GANLEY / S.CHEN
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CSO Review of Labeling
NDA: 18-998/5-045 Vasotec (enalapril maleate) Tablets

19-221/5-020 Vaseretic (enalapril maleate/HCTZ) Tablets
19-309/S-018 Vasotec (enalaprilat) 1.V.

Date of submissions: June 29, 1994
Date of receipt: July 1, 1994
- Applicant: - Merck Research Laboratories

Background: We issued a letter dated December 3, 1993, to all firms with approved ACE
inhibitors, asking for a revision of ACE inhibitors’ labeling to include hemolytic anemia in the
ADVERSE REACTIONS section.

We also issued an approval letter to 18-998/S-040, 19-221/S-018, and 19-309/S-016
on October 21, 1993; these supplements provided for final printed labeling revised to update
the PRECAUTIONS and/or ADVERSE REACTIONS sections of the labeling, including the following:

ADVERSE REACTIONS [Enalapril maleate]:
Clinical Laboratory Test Findings, Hematology: the wording in the last sentence of this

“Hemolytic anemia, including cases of hemolysis in patients with G 6-PD deficiency,
has been reported; a causal relationship to enalaprll has not been established.”

The approval letter for these supplements stated that the labeling was approved, but the final v
clause of the last sentence of the above subsection must be revised to read “a causal relationship
to enalapril cannot be excluded.”

Merck responded by submitting supplements that provide for draft labeling with the requested
revision. We issued an approvable letter for the supplements on April 8, 1994, asking for

vfmal printed labeling. Merck has responded with final printed labeling.

Review: The submitted final pnnted labeling contalns the requested revision.

Recommendatlon I will prepare an approval letter for these su_pple_ments.fof Dr. Lipicky's

signature.
&M&z_l_%\ﬁuﬁr

: : Kathleen F. Bongiovanni s
cc:  18-998/S-045 279
19-221/S-020
19-309/S-018
HFD-110 (all)
HFD-111/KBongiovanni
‘ HFD-111/SBenton
kb/7/14/94.



APR 8 1994
CSO Review of Labeling.
NDA: 18-998/S-045 Vasotec (enalapril maleate)'TabIets

19-221/S-020 Vaseretic (enalapril maleate/HCTZ) Tablets
19-309/5-018 Vasotec (enalaprilat) 1.V.

Date of submissions: February 28, 1994
Date of receipt: March 2, 1994
Applicant: Merck Research Laboratéries

Background: We issued a letter dated December 3, 1993, to all firms with approved ACE
inhibitors, asking for a revision of ACE inhibitors’ labeling to include hemolytic anemia in the
ADVERSE REACTIONS section.

In addition, we issued an épproval letter to 18-998/S-040, 19-221/S-018, and 19-309/S-
016 on October 21, 1993; these supplements provided for final printed labeling revised to
-update the PRECAUTIONS and/or ADVERSE REACTIONS sectlons of the labeling, including the
following:

ADVERSE REACTIONS [Enalapril maleate]:
Clinical L.aboratory Test Findings, Hematology the wording in the last sentence of this
subsection was revised from- . - -

“Hemolytlc anemia, mcludmg cases of hemolysus in patlents with G-6-PD def‘ iciency,
has been reported; a causal relatlo_nshlp to enalapril has not been established.”

The approval letter for these supplements stated that the labeling was approved, but the final
. clause of the last sentence of the above subsectlon must be-revised to read “a causal relationship
to enalapril cannot be excluded.”

Review: In -the cover letters for these supplements, Merck states that they are responding to
the two letters mentioned above. They have submitted draft labeling revised to state “a causal
relationship to enalapril cannot be excluded” in the ADVERSE REACTIONS, Clinical Laboratory
Test Findings, Hematology subsections. These subsections were previously revised to include
hemolytnc anemia (18- 998/S 040 19-221/S-018, and 19-309/S-016). ‘

Recommendation: | will prepare an approvable letter for these supplements for Dr.
Lipicky's signature. : : .

'CM b4 4,\_2-,,1:_._—— - J-.'rrf_é
Kathleen F. Bongiovahni - 4

cc: 18-998/S-045
19-221/5-020
19-309/S-018
HFD-110 (all)
HFD-111/KBongiovanni
HFD-111/SBenton
kb/3/11/94.



