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C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockville MD 20857

NDA -998/S-034
Krgjsog/s-mz

Sl . JUL 31 jog5

Merck Research Laboratories
Attention: Larry P. Bell, M.D.
P.O. Box 4, BLA-20

West Point, PA 19486

Dear Dr. Bell:

~ Please refer to'your Nov_erhber 20, 1992 supplemental new drug applications (NDAs)
submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Vasotec

(enalapril maleate) Tablets 2.5, 5, 10 and 20 mg (NDA 18-998) and Vasotec |.V. (enalprilat)
Injection (NDA 19-309).

For both applications, we acknowledge receipt of your correspondence and amendments dated
September 23, 1994, June 26, 1995 and June 27, 1996

- The supplemental applications provide for final printed labeling revised as follows:

NDA_18-998/S-034 and NDA 19-309/S-012

WARNINGS, Fetal/Neonatal Morbidity and Mortality

Revision of the last statement to express the doses used in studies of enalapril in
pregnant rats and rabbits in terms of the maximum recommended human daily dose
(MRHDD) on a body surface area basis. As agreed between FDA and MRL, the
conversion factor of — rather than — has been used.

PRECAUTIONS, Carcinogenesis, Mutagenesis, Impairment of Fertility

Revision of the first and third paragraphs to expresé the doses used i'n studies of
~enalapril in male and female rats and mice in terms of the maximum recommended

human daily dose (MRHDD) on‘,él body 'surface_‘area basis. As agreed between FDA and
MRL, the conversion factor of — rather than — has been used.

PRECAUTIONS, Nursing Mothers

Revision of statements regarding the detection of enalapril and enalaprilat in human

breast milk and the decision to discontinue nursing or discontinue Vasotec (or Vasotec
[.V.) in nursing.
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- INDICATIONS AND USAGE

Revision of the last statement in this section to read: “In addition, it should be noted that
black patients receiving ACE inhibitors have been reported to have a hlghér in¢idence of
angioedema compared to non-blacks. (See WARNINGS, Angloedema) " as requested by
FDA letter of September 28, 1995. :

WARNINGS, Anaphylactoid and possibly Related Reactlons Anaphyiactoid '
Reactions during Membrane Exposure

Deletion of ~—— ‘ —— as
requested by FDA letter of September 28, 1995.

PRECAUTIONS, Pediatric Use

Editorial revision to revise ————— to “pediatric patients” to’ comply with the FDA
Final Rule regarding the Pediatric Use subsection in labeling (21 CFR 201.57).

' NDA__18-998/S-034 only

DOSAGE AND ADMINISTRATION, Heart Failure

Editorial revision to correct the typographical error in the last statement of the second
paragraph to trials).

OVERDOSAGE

Deletion of. - S - p—

p—

NDA __19-309/S-012 only

HOW SUPPLIED

Update of the National Stock Number for the 1 ml vials

OVERDOSAGE

Deletion of the ™ ; : ——and
addition of statements regardlng the lethality of enalaprllat in female mice. i

We have 'completed the review of these supplemental applications and have concluded that
adequate information has been presented to demonstrate that the drugs are safe and effective for
-use as recommended in the final printed labeling included in the June 27, 1996 submissions.
Accordingly, the supplemental applications are approved effective on the date of this letter.
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We remind you that you must comply with the requ1rements for.an approved NDA set forth
under 21 CFR 314.80 and 314.81.

If you have any questions, please contact: -

Ms. Kathleen Bongiovanni
Regulatory Health Project Manager
(301) 594-5334

Sincerely yours,
. ay » /11

Raymond J. Lipicky, M.D.

Director

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

Center for Drug Evaluation and Research

Original NDA -
HF- edWatch (with draft/final labeling)

HFD-80 (with draft/final labeling)

HFD-110

HFD-110/Project Manager

HFD-40 (with draft/final labeling)

HFD-613 (with draft/final labeling)

HFD-735 (with draft/final labeling)

DISTRICT OFFICE

HFD-222/New Drug Chemistry Division Director

HFD-110/GBuehler/7/19/96;7/22/96

sb/7/22/96;7/31/96

R/D: JAdvani/7/23/96

' RWolters/7/24/96
CGanley/7/25/96 X

CResnick/7/26/96 ‘
KBongiovanni/7/30/96 31-1 v
NMorgenstern/7/30/96 T

Approval Date:12/24/85 (NDA 18998)
2/9/88 (NDA 19309)

APPROVAL
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Eo,qd' and Drug Administration
Rockville MD 20857

SEP 15 [994

“1o- 309/8 012

M’erck Research Laboratories
ntlen Patricia L. Kraft, Ph.D.
sytown: Pike

West Point, PA. 19486

Dear Dr. Kraft:

Please refer to your November 20, 1992 supplernental new drug applications submitted under
sectlon 505(b)(1) of the Federal Food, Drug, and Cosmetic Act for Vasotec (enalaprlr maleate)
Tablets (NDA 18:998) and Vasotec (enalaprilat) LV. (NDA 19- -309).

The supplemental applications provide for draft Iabehng_ revused in respense to our
April 15, 1992 supplement request letter under PRECAU N-S Carcin genesis,
Mutag nesus and lmpalrment of Fertility, PRECAUTIONS, Nursmg ‘Mothers and

We have completed the review of these supplemental applications as- subm(tted with draft
labeling. Before these supplements. may be approved, however, it will be necessary for you to
submit final printed labeling. The labelmg should be identical in content to the submitted draft
labeling with the following’ exceptions:

NDA 18-998

The information in the PRECAUTIONS section, Carcmogenesns Mutagenesns
‘ lmpal’rme-nta of Fertility subsectlon shouid be corrected to read as follows:

1st aragraph

There was no evidence of a tumorigenic effect whnn anglanril wae -
admmlstered

2
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NDA 19-309

The information in the PRECAUTIONS sectlon Carcinogenesis, Mutagenesis,
Impairment of Fertlllty subsection, should be corrected to read as follows:

2nd Paragraph
VASOTEC 1.V. is the bioactive form of its ethyl ester, enalapril

maleate. There was no evidence of a tumorigenic effect when
enalapril was administered -

3rd Paragraph; Laét Sentence

There were no adverse effects on reproductive performance. —

The second sentence under OVERDOSAGE should be revised to read as follows:

In addmon to the above Iabellng changes, all previous revisions as reflected in the most recently
approved package inserts must be included. To facilitate review of your submissions, please
prowde highlighted or marked -up coples that show the changes that are belng made.

It additional mformatlen relating to the safety or effectiveness of these drugs becomes available
befere we receive the final printed labeling, revision of that tabellng may be required.
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Should you have any queé_tions, please contact:

Ms. Kathleen Bongiovanni
Consumer Safety Officer
Telephone: (301) 594-5300

Sincerely yours,
R ALafts?2

: ~ Raymond J. Lipicky, M.D..
Division of Cardio-Renal Drug Products
Office of Drug Evaluation [

Center for Drug Evaluation and Résearch

ce; -
Original Nm
F-2(with—tabeting)

HFC-130/JAllen

HFD-110

HFD-110/CSO

HFD-80

HFD-735/Baresh (with labeling)

HFD-110/KBongiovanni;12/20/93

sb/12/20/93;1/11/94;8/26/94

R/D: AProakis/12/20/93
CResnick/1/6/94
CGanley/1/7/94
SChen/1/7/94
GBuehler for NMorgenstern/1/7/94

" Approval Date:NDA 18-998 - December 24, 1985
NDA 19-309 - February 9, 1988

8 -

APPROVABLE

IE e R D
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MERCK & CO,,INC.
West Point, PA 19486, USA .-

VASOTEC® 1.V. (Enalaprilat)

(See DOSAGE AND ADMINISTRATION.) Enalaprilat is dialyz-
able at the rate of 62 mbL/min.

Studies in dogs indicate that enalaprilat does not enter the
brain, and that enalapril crosses the blood-brain barrier
poorly, if at ali. Multiple doses of enalapril maleate in rats do
not resultin accumulation in any tissues. Milk in tactating rats
contains radioactivity following administration of 4C enala-
pril mak Radioactivity was found ta cross the placenta fol-

INJECTION

VASOTEC®I.V.

(ENALAPRILAT)

USE IN PREGNANCY

When used in pregnancy during the second and third tri-
mesters, ACE Inhibitors can cause injury and even death
to the developing fetus. When preg y is d d

lowing administration oflabeled 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 hypotensionis
therefore infrequent, although it might be anticipated in voi-
ume-depleted patients (see WARNINGS). The onset of action
usually occurs within fifteen minutes of administration with
the maximum effect occurring within one to four hours. The
abrupt withdrawal of enalaprilat has not been associated with
arapid increase in blood pressure.

VASOTEC LV. should be discontinued as soon as possible.
See WARNINGS, Fetal/Neonatal Morbidity and Monrtality.

DESCRIPTION
VASOTEC" |.V. (Enalaprilat} is a sterile aqueous solution for
intravenous adr P ilatis an con-

verting enzyma inhibitor. chemically described as {S)-1-[N-
{1-carboxy-3-phenylpropyl)-L-alanyl]-L-proline dihydrate. Its
empirical formula is CigH2(N20522H,0 and its structural for-
mulais:

Enalaprilat is a white to off-white, crystalline powder with a
molecular weight of 384.43. [tis sparingly soluble in methanot
and slightly soluble in water.

Each milliliter of VASOTEC LV. contains 1.25 mg enalaprilat
{anhydrous equivalent); sodium chloride to adjust tonicity:
sodium hydroxide to adjust pH; water for injection, q.s.; with
benzyl alcohol, 9 my; added as a preservative.

CLINICAL PHARMACOLOGY

Enalaprilat, an angiotensin-converting enzyme (ACE) inhib-
itor when administered intravenously, is the active metabolite
of theorally administered pro-drug, enalapril maleate. Enala-
prilatis poorly absorbed orally.

Machanism of Action ) .

{ntravenous enalaprilat, or oral enalapril, after hydrolysis to
enalapnlat inhibits ACE in human subjects and animals. ACE
is a peptidyl dipeptidase that catalyzes the convarsion of
ang fto the 1strictor sub: ar .
Angi in lt also aldosterone

by the

Thed of hemodynamic effects appears to be dose-
related. However, for the recommended dose, the duration of
action in most patients is approximately six hours.

Following administration of enalapril, thereis anincrease in
renal blood flow; glomerular filtration rate is usually
unchanged. The effects appear to be similar in patients with
renovascular hypertansion.

INDICATIONS AND USAGE

VASOTEC L.V.is indicated for the treatment of hypertension
when oral therapy is not practicai.

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

In using VASOTEC 1.V, 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 L.V. does
nothave a similar risk. (See WARNINGS.)

in considering use of VASOTEC 1.V., it should be noted that
in controlled clinical trials ACE inhibitors have an effect on
blood pressure that s less in black patients than in non-blacks.
in addition, it should be noted that black patients receiving
ACE inhibitors have been reported to have a higher incidence
of angioedema compared to non-blacks. {See WARNINGS,
Angioedema.)

CONTRAINDICATIONS

VASOTEC \.V. is contraindicated in patignts who are hyper-
sensitive to any component of this prodlict and in patients
with a history of angioedama related to previous treatment
with an angiotensin converting enzyme inhibitor.

WARNINGS

adrenal cortex. Inhibition of ACE results in d

ang:olensm fl, whlch feads to decreased vasopressor acnvuy
and to d one Although the latter
decrease is small, it resuits in small increases of serum potas-
.sium. In hypertensive patients treated with enalapril alone for

E i hy 0! is rare in ur d hyperten-
sive patients butis a possible consequence oftha use of enala-
prilat especially in soverely salt/volume depleted persons
such as those treated vigorously with dluren(s or panens on

up to 48 weeks, mean i in serum pc i of
approximately 0.2 mEq/L were observed. In patients treated
with enalapril plus a thiazide diuretic, there was essentially no
change in.serum potassium. (See PRECAUTIONS.) Removal
of angiotansin Il nagative feadback on renin secretion leads to
increased plasma renin activity.

ACE isidentical to kininase, an enzyme that degrades brady-
kinin. Whether increased levels of bradykinin, a potent
vasodepressor peptide, play arolain the therapautic effects of
enalaprilat remains to be elucidated.

While the mechanism through which enalaprilat lowers
blood pressure is belioved to be primarily suppression of the

tensin-ald: system, ena|apnlathas antihy-

penenswe activity even in patients with low-renin hyperten-

sion. In clinical studies, black hypertensive patients {usually a

low-renin hvpenenswe population} had a smaller average

P to anafaprilat py than non-black patients.
Ph kil and Metaboli

Following intravenous admlmstranon ofa slngle dose, the
serum profile of enalaprifat is poly

e anti

dialysi

. Patients atrisk for

assomated with oliguria and/or prugress:ve azotemia, and
rarely with ‘acute renal failure and/or death, include those with
the following conditions or characteristics: heart failure,
hyp ia, high dose diuretic therapy. recent intensive
di is or i in di ic dose, renat dialysis, or savare
volume and/or salt depletion of any etiology. It may be advis-
able to eliminate the diuretic, reduce the diuretic dose or
increass salt intake cautiously before initiating therapy with
VASOTECLV. in pati at risk for ive hypotansion
who are able to tolerate such adjustments. (See PRECAU-
TIONS, Drug Interactions, ADVERSE REACTIONS, and DOS-
AGE AND ADMINISTRATION.) In patients with heart failure,
with or witholt associated renal-insufficiency, excassive
hypotension has been observed and may be associated with
aliguria and/or progressive azotermia, and rarely with acute
renal failure and/or death. Because of the potential for an

excessive fall in blood pressure especially in thess patients, :

therapy should ba followed closely whenever the dose of enal-

aprilatis adjusted and/or diuretic is increased. Similar consid: :

erations may applv to patiants with ‘ischemic heart or

with a prolonged terminal phase, apparently ga
small fraction of the administered dosa thathas been bound to
ACE. The amount bound does notincrease with dose, indicat-
ing a saturable site of blndmg The efféctive half:life-for accu-

of d -from' oral
administration of multiple dosas of enalapril maleate, is
approximately 11:hours. Excretion of énalaprilat.is-| pﬂmarily
renal with more than 90 percent of an administered dose

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

in whom an excesslve fall in blood
prassure could resultin a my
cular accident.

If hypotension occurs, the patient should be placed in the
supine position and, if necessary, recelve an intravenous infu-
sion of normat saline. A transient hypotensive responsa is not
acontraindication to further doses, which usually can be given
without difficulty once the blood pressure has increased after
volume expansion.

Enalaprilatis poorly absorbed ft ing oral

The disposition of enalaprilat in patients with renal insuffi-
ciency is similar to that in patients with normat renal function
until the glomerular filtration rate is 30 mL/min or less. With
glomerutar filtration rate <30 mL/min, peak and trough enala—

ation.

h Id nnd Posslbly Ralnrad Heactions

angic
bolism of ei

nors affsct the

including endogenous bradykinin, pauenm raceivmg ACE ;

Inhlbnots {including VASOTEC L.V} may be sub]ecno avarlety

prilat tevels increase, time to peak ion
and time to steady state may be delayed. The effective half-life
af enalaprilat Is prolonged at this tavél of renal insufficiency.

*Registered trademark of MERCK & CO., |
COPYRIGHT © MERCK & CO inc., 1989 1991 1992
All rights reserved

of ad someofth
Anglosdema: Angicedema of the face, extremities, lips,

In-converting enzyme inhib-
and p !

tongue, glottis and/or larynx has baen raported in patients ;

treated with
including enalaprilal. This may occur at. any time during treat-
ment. In such casas VASOTEC LV. should be promptly discon-

[
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VASOTEC® 1.V, {Enalapritat)

tinued and appropriate therapy and monitoring should be
provided until complete and sustained resolution of signs and
symptoms has occurred. in instances where swalling has
been confined to the face and ||ps the condition has generally
resolved without h antihi: i have
been useful in reliaving svmptoms Angioedema associated
with laryngeal edema may be fatal. Where there Is involve-
ment of the tongue, glottis or Jarynx, Hkely to cause airway
obstruction, appropriate therapy, e.g., subcutaneous epi-
nephrine solution 1:1000 (0.3 mL to 0.5 mL} and/or measures
necessary to ensure a patent alrway, should be promptly pro-
vided. {See ADVERSE REACTIONS.}

Patients with a history of angioedema unrelated to ACE
inhibitor therapy may be at increased risk of angioadema
while receiving an ACE inhibitor (see also INDICATIONS AND
USAGE and CONTRAINDICATIONS).

Anaphyi. id re it during di itization: Two
patients  undergoing desensitizing treatment  with
hymenoptera venom while receiving ACE inhibitors sustained
life-threatening anaphylactoid reactions. in the same patients,
these reactions were avoided when ACE inhibitors were tem-
porarily withheld, but they reappeared upon inadvertant
rechalienge.

Anaphylactoid reactions during membrane expasurs Ana-
phylactoid reactions have been reported in patients dialyzed
with high-flux membranes and treated concomitantly with an
ACE inhibitor. Anaphylactoid reactions have also been
reported in patients undergoing low-density lipoprotein
apheresis with dextran sulfate absorption.
Neutropenia/Agranulocytosis

Another angiotensin converting enzyme inhibitor, captopril,
has been shown to cause agranulocytosis and bone marrow
depression, rarely in uncomplicated patients but more fre-
quently in patients with renal lmpalrment especially if they
also have a coll vascular d ilable data from
clinical trials of enalapril are insufficient to show that enalapril
does not cause agranulocytosis in similar rates. Marketing
experience has revealed several cases of neutropenia, or
agranulocytosis in which a causal relationship to enalapril
cannot be excluded. Periodic momtorlng of whl(e bload cell
counts in i with coll and renal
disease should be considered.

Hepatic Failure

Rarely, ACE inhibitors have been assoctatad 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 ele-

. vations of hepatic enzymes should discontinue the ACE inhib-

itorand receive appropriate medical follow-up.

Fatal/Neonatal Morbidity and Mortality

ACE inhibitors can cause fetal and neonatal morbldlty and
death when i d to preg women. I dozen
cases have been reported in the world literature. When preg-
nancy is detected, ACE inhibitors should be discontinued as
so0n as possible.

The use of ACE inhibitors during the second and third tri-
mesters of pregnancy has baen associated with fetal and neo-
natal injury, including hypotension, neonatal skull hypoplasia,
anuria, reversible or irreversible renal failure, and death. Oli-
gohydramnios has also been reported, presumably resulting

from decreased fetal renal function; oligohydramnios in this

setting has been associated with fetal limb contractures, cra-
mofamal dsformanon and hypoplastic lung development.
P ine growth re ion, and patent duc-
tus arteriosus have also been reported, although itis notclear
whether these occurrences were due to the ACE-inhibitor
exposure.

These advarse effacts do not appear to have resulted from
intrauterine ACE-inhibitor exposure that has been limited to
the first trimestar. 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 avery effort to discontinue
the use of VASOTEC L.V. as soon as possible.

Rarely (probably less often than once in every thousand
pregnancies), no alternative to ACE inhibitors wili be found. in
thase rare cases, the mothers should be apprised of the poten-
tial hazards to their fotuses, and serial ultrasound examina-
tions should be performed. to assess the intraamniotic
anvironment,

If ollgohydrammos is observed, VASOTEC|V should be

inued uniess itis idered life: g for the mother.

Conuacﬁon stress testing (CST), a nunstress tast (NST), or .

biophysical profiling (BPP) may be appropriate, depending

upon the week of pregnancy. Patients and physicians should .

be aware, however, that oligohydramnios may :not appear
until after the fetus has sustainedimeversible Injury.

Infants with histories of in utero exposure to ACE inhibitors
should be closely observed for hypotension, ollguria, and
hyperkalemia. if oliguria occurs, attention should be directed
toward support of blood pressure and renal perfusion.

h fiL or dialysis may be required as means of
raversmg hypotenslon and/or subsntuting for disordered
renal fi whlc thep hasbeen

d from 4 by peri i dialysis withi
some clinical benefit, and th i may be r d by

exchange transfusion, aithough me(e is no experience whh
the latter procedure.

No teratogenic effects of oral analapnl ware seen in studies
of pragnant rals and rabbits. On a body surface aréa basis, the

INJECTION

VASOTEC® I.V.

(ENALAPRILAT)

ular Number 7
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7875726
VASOTEC® L.V, (Enalaprilat)

doses used were 57 times and 12 times, respectively, the max-
imum recommended hurnan daily dose (MRHOD).

PRECAUTIONS

VASOTEC® |.V. (Enalaprilat}

VASOTEC L.V. was not mutagenic in the Ames microbial
mutagen test with or without metabolic activation. Enalapril
showed no drug-relatedchanges in the following genotoxicity
studies: rec-assay, reverse mutation assay with E. coli, sister
chromatid exchange with cultured mammalian cells, the

General .

Impaired Renal Function: As a consequence ofinhibiting the
renin-angi in-al one system, ch in renal func-
tion may be din ptible individuals. In pati

with severe heart failure whose renal function may de[rJend on
the activity of the renin-angiotensin-aldosterone systern,
tr with i in converting inhibi
i

testwith mice, and in an in vivo cytogenic study
using mouse bone marrow. There were no adversa effects on
reproductive performance of male and female rats treated
with up to 90 mg/kg/day of enalapril {26 times the MRHDD
when compared an a body surface area basis).

lapril or P may be d with oli-
guria 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 stenosis, increases in blood urea nitro-
gen and serum creatinine were observed.in 20 percent of
patients receiving enalapril. These increases were almost
always 1 ble upon disconti ion of enalapril or enala-
prilat andj/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-axisting
renal vascular disease have developed increases in blood
urea and serum creatinine, usually minor and transient, espe-
cially when enalaprilat has been glven concomitantly with a

diuretic. This is more likely to occur in patients with pre-exist--.

ing renal impairment. Dosage reduction of enalaprilat and/or
discontinuation of the diuretic may be required.

Evaluation of the hypertensiva pationt should always
includ of ranal fu {See DOSAGE AND
ADMINISTRATION.)

Hyperkalemia: Elevated serum potassium {greater than
5.7 mEqg/L) was observed in approximately one percent of
hypertensive patients in clinical trials receiving enalaprit. in
most cases these were isolated values which resolved despite
continued therapy. Hyperkatemia was a cause of discontinua-
tion of therapy in 0.28 percent of hypertensive patients. Risk
factors for the development of hyperkalemia include renal
insufficiency, diabetes mellitus, and the concomitant use of

* pC ium-sparing agents or p ium supp which
should be used cautiously, if at all, with VASOTEC L.V, {See
Drug Interactions.)

Cough: Presumably due to the inhibition of the degradation
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 diagnosis of cough.

Surgery/Anesthesia: In patients undergoing major surgery

duce hyr d

4

r o

Preg y Categories C (first tri } and D {second and
third trimesters). See WARNINGS, Fatal/Neonatal Morbidity
and Mortality.

Nursing Mothers

Enalaprit and enalaprilat have been detected in human
breast milk, Because of the potential for serious adverse reac-
tions in nursing infants from enalapril, a decision should be
made whether to discontinue nursing or to discontinue
VASOTEC L.V, taking into account the importance of the drug
to the mother.

Pediatric Use
Safety and effectiveness in pediatric patients have not been
established. . .

ADVERSE REACTIONS

VASOTEC 1.V. has been found to be generally well tolerated
in controlled clinical trials involving 349 patients (168 with
hypertension, 153 with congestive heart failure and 28 with
coronary artery disease}. The most frequent clinically signifi-
cant adverse experience was hypotension (3.4 percent),
occurring in eight pati . t} with ive heart
failure, three (1.8 percent} with hypertension and one with cor-
onary artery disease. Other adverse experiences occurring in
greater than one percent of patients were: headache (2.9 per-
cent} and nausea (1.1 percent). .

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

Angioedema: Angioedema has been reported in patients
recaiving enalaprilat, with an incidence higher in biack than in

i Angioed iated with laryngeal

non-black Ar
edema may be fatal. If angioedema of the face, extremities,
fips, tongue, glottis and/or larynx accurs, treatment with enal-
aprilat should be di i and appropriate therapy insti-
tuted immediately. (See WARNINGS.)

Cough: See PRECAUTIONS, Cough.

Enalapril Mal

or during anesthesia with agents that p p
enalapril may block angiotensin Il formation secondary to
compensatory renin releass. If hypotension occurs and is con-
sidered 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 excessive
reduction of blood pressure after initiation of therapy with
enalaprilat. The possibility of hypotensive effects with enala-
prilat can be minimized by admini on of an ir
infusion of normal saline, discontinuing the diuretic or

Since enalapril is converted to enalaprilat, those adverse
experiences associated with enalapril might also be expected
to occur with VASOTEC I.V.

The following adverse experiances have been reportad with’
enaiapril and, within each catagory, are listed in order of
decreasing severity.

Body As A Whole: Syncope, orthostatic effects, anaphylac-
toid reactions (see WARNINGS, Anaphylactoid reactions dur-

‘ing membrane sxposure), chest pain, abdominal pain,

asthenia.
Cardiovascular: Cardiac arrest; myocardial infarction or
cerebro

P! Y Yy to
hyp ton in high risk pati {sae WARNINGS, Hypotsn-

increasing the salt intake prior to initi of tr with
enalaprilat. If itIs y to i di ic, provide
close medical suparvision for at least one hour after the initial
dosa of enalaprilat. (See WARNINGS.)

Agents Causing Renin Release: The antihypertensive effect
of VASOTEC L.V. appears to be augmented by antihyperten-
sive agents that cause renin release (e.g., diuretics).

Other Cardiovascular Agents: VASOTEC LV. has been used
[ itantly with digitalis, beta ad gic-blocking agents,
methyldopa, nitrates, calcium-blocking agents, hydratazine

sion); pulmonary embolism and infarction; pulmonary
edema; rhythm disturbances includifg atrial tachycardia and
bradycardia; atrial fibrillation; orthostatic hypotension;
angina pectoris; palpitation. .

Digestive: lleus, p titis, hepatic failure, hepatitis
{hepatocelular {proven on rechallenge] or cholestatic jaun-
dice) (see WARNINGS, Hepatic Failure), melena, diarrhea,
vomiting, dyspepsia, anorexia, glossitis, stomatitis, dry
mouth.

H, 1
s

ic: Rara cases of neutropenia, thrombocytopenia

and prazosin without evidence ofclinically significant ad
interactions. . '

Agents I ing Serum P VASOTEC L.V. attenu-
ates potassium loss caused by thiazide-type diuretics. Potas-
sium-sparing diuretics (e.g., spironol i
amiloride), potassium supplements, or

and bone marrow depression.
Musculoskeletal: Muscle cramps.
Nervous/Psychlam.‘c:, Depression,- vertigo, confusion,

ataxia, i nervo peripheral neu-

salt substitutes may lead to significant increases in serum
p i fore, if cc i use of these agents is
indicated because of demonstrated hypokatemia, they shoutd
be'used with caution and with frequent monitoring of serum

potassium.

one, or pathy (e.g., paresthesia, dy: .
Respiratory: Bronchospasm, dyspnea, p , bron-
chitis, cough, rhinorrhea, sore throatand hoarseness, asthma,
upper respiratory inf ! yinfiltrates.

Y P
Skin: Exfoliative. dermatitls, toxic epidermal necrolysis,
St Joh ynd| , pemphigus, herpes zoster,
erythema ‘muitiforme, urticaria, pruritus, alopecia, flushing,

Lithium: Lithium toxicity has been reported in p

iving lithi i y with drugs which cause elimi-
nation of sodium, including ACE inhibitors. A few casas of fith-
lum toxicity have .been reported in patients .recelving
concomitant enatapril and lithium and were reversible upon
discontinuation of both drugs. Itis recommended that serum
lithium levels be monitored frequently if enalapril is adminis-

p ) P Hivity.

Spacial Senses: Blurred vision, taste alteration, anosmla,
tinnitus, conjunctivitis, dry eyes, tearing.

Urogenital: Renal failure, oliguria, renal dysfunction (see
PRECAUTIONS and DOSAGE AND ADMINISTRATION), uri-
nary tractinfection, flank pain, gynecomastia, impotence.

tered concomitantly with lithlum.
Carcinog Is, Mutag is, impail

Carcinogenicity studles have not
VASOTEC LV.

VASOTEC i.V. is the bioactive form of its ethyl ester, enala:
pril maleate. There was no evidence of a tumarigenic effect
when enalapril was administered for 106 weeks to male and
femnate rats at doses up to 90 mg/kg/day or for 94 weeks to
male and female mice at doses up to 90 and 180 mg/kg/day,
respectively. These doses are 26 times (in rats and female
mice) and 13 times {in male mice) the maximum recom-
mended human daily dosa (MRHDD) when compared on a
body surface area basis.

t of Fertility

been done with

_Inthe hyp

ymp [ has been reported
which may Include a positive ANA, an elevated erythrocyte
sedimentation rate, arthralgia/arthritis, myalgia/myositis,
fever, serositls, vasculitis, leukocytosis, eosinophilia, photo-
sensitivity, rash and other dermatologic manifestations.
Hypotension: Combining the results of clinical trials in
patients with hypertension or congestive heart failure,
hyp i {includi p i hyp i and other
orthostatic effects) was reported in 2.3 percent of patients fol-
lowing theinitial dose of enalap il orduring ded th

din 0.9 per-

din0.5p of patients. Hy
sion or syncopa was a cause for discontinuation of ther';py in
0.1 percent of hypertensive patiants. (Ses WARNINGS.) .

centand syncope



VASOTEC® L.V. (Enalaprilat)

Fetal/Neonatal Morbidity and Mortality: See WARNINGS,
Fetal/Neonatal Morbidity and Mortality.
Clinical Laboratory Test Findings

Serum Electrolytes: Hyperkalemia {sae PRECAUTIONS},
hyponatremia.

Creatinine, Blood Urea Nitrogan: In controlled clinical mals

characteristics: heart failure, hyponatremia, highdose diuretic
therapy. recent intensive diuresis or increase in diuretic dose,
ronal dialysis, or severe volume and/or salt depletion of any
etiology (see WARNINGS). Single doses of enalapnlat as fow
as 0.2 mg have produced excessive hvpotenslon innormoten-
sive pati with these d B of the potential

7875726
VASOTEC® 1.V. (Enalaprilat)

minor increases in blood urea nitrogen and serum
reversible upon discontinuation of therapy, were observed in
about 0.2 percent of with iat hyper

treated with enalapnl alone. Increases are more likely to occur

in pati receiving diuretics or in patients with
renal artery stenosis. (See PRECAUTIONS.)

Small di in hemoglobin and hemat-
ocrll {mean decreases of appr i ly 0.3g p and

1.0 vol percent, resp ly) occur freq ly in hypertensive
patients treated with enalaprit but are rarely of clinical impor-
tance uniess another cause of anemia coexists. In clinical tri-
als, less than 0.1 percent of patients discontinued 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 cannotba excluded.

Liver Function Tests: Elevations of liver enzymes and/or
serum bilirubin have occurred (see WARNINGS, Hepatic
Failure).

OVERDOSAGE

in clinical studies, some hypertensive patients raceived a
maximum dose of 80 mg of enalaprilat intravenously over a
fifteen minute period. At thls hlgh doss, no adverse effects

for an ‘in these p ther-
apy shouid be started under vary close medical superwswn
The starting dose should be no greater than 0.625 mg admin-
istered Intravenously over. a period of no less than five min-
utas and preferably longer (up to one hour).

Patlens should be followed closelv whenever the dose of

is adji d and/or diuretic is increased.
Administration
VASOTEC L.V. should be admini: dasaslowintr

infusion, as indicated above. It may be administered as pro-
vided or diluted with up to 50 mL of a compatible diluent.

Parentaral drug products should be inspécted visually for
particulate matter and discoloration prior to use whenaver
solution and container permit.
Compatlbility and Stability

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

5 percent Dextrosa Injection

0.9 parcent Sadium Chloride Injection

0.9 percent Sodium Chloride Injection in 5 percent Dextrose

5 percent Dextrose in Lactated Ringer's Injection

“E.

McGaw ISOLYTE"*

beyond those as th the recc d¢
were observed.
A single intravenous dose of <4167 mg/g of enalaprllat

was associated with lethality in female mice. No |
occurred after an intravenous dose of 3472 mg/kg.

The most likely manifestation of overdesage would be
hypotension, for which the usual treatment would be intrave-
nous infusion of normal saline solution.

Enalaprilat may be removed from gaeneral 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 admin-
istered intravenously over a five minute period. A clinical
responsa 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 dem-
onstrated to be more affective in treating hypertension than
1.25 mg every six hours. However, in controlled clinlcal stud-
ies in hypertension, doses as high as 5 mg every six hours
were wall tolerated for up to 36 hours. There has been inade-
quate 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 long
as seven days.

The dose for patients being convertad to VASOTEC L.V. from
oral therapy for hypertension with enalapril maleate is
1.25 mg every six haours. For conversion from intravenous to
oral th ded initial dose of Tablets
VASOTEC (Enalaprnl Maleate) is 5 mg once a day with subse-
quentdosag asr Y.

Patients on Dlurenc Therapy

For patients on diuretic therapy the racommanded s!amng
dose for hyper ion Is0.625 mg
over a f ive minute period; also see below, Patignts at Risk of

ve A clinical r is usually sean
within 15 mnnules. Peak effects after the.first dose may not
occur for up to four hours after dosing, although most of the
effectis usually apparent within the first hour. if after one hour
there is an i 1ate clinical r the 0.625 mg dose
may be repeatad. Additional doses of 1.25 mg may be admin-
istered atsix hour intervals

For ion from i to oral therapy, the recom-
mended initial dose of Tablets VASOTEC (Enalaprll Maleate}
for patients who have responded to 0.625 mg of enalaprilat
evary six hours is 2.6 mg once a day with subsequent dosage
adjustment as necessary.

Dosage Adj in Renal &
The usual dose of 1.25 mg of enalaprﬂat every six hours is
for with clearance
>30 mL/min (serum of up lo pp! 3mg/
dL). Forp <30 mL/min (serum
creatinine >3 mgIdL), theinitial dase is 0.625 mg. (See WARN-
INGS.)

{fafter one hour there is aninad linfcal r
0.625 mg dose may be repeated. Additional doses 0f1.25 mg
may be administered at six hour intervals.

" Fordialysis patients, sea below, Patients at Risk of Excassive
Hypotension.

For co ion from to oral therapy, the recom-
mended initial dose ofTabIa!s VASOTEC (Enalaprll Maleate)is
5 mg once a day for pati with >30 mL/
min and 2.5 mg once daily for patients with creatinine clear-
ance <30 mL/min. Dosage should then be adjusted according
to blood préssure response. )

Patients at Risk of Excessive Hypotension
Hypertensive patients at risk of

HOW SUPPLIED

No. 3508 — VASOTEC L\, 1 25 mg per mi, is a clear, color-
less solution and lied in vials 1mL and
2mL.

NDC 0006-3508-01, 1 mL vials

{6505-01-356-8504, 1 mL vial)

NDC 0006-3508-04, 2 mL vials

{6505-01-305-6988, 2 mL vial).
Storage

Store below 30°C (86°F).

Dist by:
€3 MERCK & €O, INC., West Point, PA 19486, USA

issued March 1996
Printed in USA

include those with the following concurrent condmons or

of American Hospital Supply Corporation.
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MEDICAL OFFICER REVIEW

NDA#: 19-309/SLR-012 ’ DEC 1 1992
DRUG NAME: enalaprilat

SPONSOR: MSDRL

TYPE OF DOCUMENT: supplemental new drug application

DATE RECEIVED: 11/23/92

DATE REVIEW COMPLETED: 11/25/92

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

The sponsor submiits revised labeling which includes changes suggested by the FDA in a letter
dated 4/15/92.

Conclusion:
The changes appear appropriate.
In addition, theze followine information in the clinical pharmacology section of this labelmg

......... The effective half life for accumulation of enalaprilat, as determined from oral
administration of multiple doses of enalapril maleate, is approximately 11 hours. .......ccceeeure..

This statement has absolutely no relevance to the accumulation or elimination of enalaprilat
administered intravenously. In fact it is more likely to create confusion among physicians who may
believe that the elimination half life is similar to the accumulation half life. The next sentence in the
labeling adequately describes the elimination of enalaprilat.- '

Excretion of enalaprllat is primarily renal with more than 90 percent of an administered dose recovered
~ llin the urine and unchanged drug within 24 hours :

Since greater than 90 percent of the drug is collected in the urine after 24 hours, this suggests
that the elimination half life is around 6 hours or less.

Regulatory Action:
The changes as proposed are acceptable. In addition,

......... The effective half life for accumulation of enalaprilat as determined from oral
|administration of multiple doses of enalapril maleate, is approximately 11 hours. ......cccvueeue..

Z%M(MM

Charles J. Ganley

cc orig.
HFD-110

HFD-110 / CSO / C. GANLEY / §.CHEN - @(/
| | (-
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NDA #19,309 SPONSOR: Merck - DRUG: Vasotec I.V. (enalaprilat)

PHARMACOLOGY/TOXICOLOGY REVIEW
OF LABELING SUPPLEMENT

Supplement # # S-012 Original;. X Amendment : X
Correspondence Date: 11/20/92 Center Receipt Date: 11/23/92

Nature of Revision Requlrlng Pharm/Tox Review: The sponsor
submitted revised draft labeling in response to this division’s
‘recommendation (FDA correspondence dated April 15, 1992) for

changes in wording of animal study statements under PRECAUTIONS and
OVERDOSAGE.

Recommendation:Aceeptable (NAI):_ _ Not Acceptable (see comments )X

Comments:

In the division’s letter of April 15,1992, it was recommended that
the sponsor express each animal/human dose comparison in the
PRECAUTIONS section in both mg/kg and terms. The sponsor
provided the recommended changes in the labeling; however, the
dose-multiples given appear to be in error.

The information in the PRECAUTIONS Section, Carc1nogen851s,
Mutagenesis, Impairment of Fertility subsection, should be
corrected to read as follows: -

2nd Paragraph

VASOTEC I.V. is the bioactive form of its ethyl ester,
enalapril maleate. There was no evidence of a tumorlqenlc

effect when. enalaprll was admlnlstered

.3rd Paragraph; Last Sentence

There were no adverse effects on reproductive performance:—

R




.

NDA # 19,309 Page 2

The second sentence under OVERDOSAGE should be revised to read as
follows:

Anthony G. Prdakis, Ph.D.
3/02/93
ri
HFD-110/CSO
HFD/110/AProakis

R/D init:<av 3/3k3



CENTER FOR DRUG EVALUATION AND RESEARCH
APPROVAL PACKAGE FOR:

APPLICATION NUMBER

NDA 19-309/S-012

Administrative /Correspondence



JUL 30 o0
RHPM REVIEW OF LABELING

18-998/S-034 Vasotec (enalapril maleate) Tablets
19-309/S-012 Vasotec IV (enalaprilat) Injection

Merck Research Labor'atories
PO Box 4, BLA-20
West Point, PA 19486

Date of Submission: November 20, 1992 (ali)

Date of FPL Submission: June 27, 1996 (all)

The supplemental applications provide for final printed labeling revised as follows:

- WARNINGS, Fetal/Neonatal Morbidity and Mortality

Revision of the last statement to express the doses used in studies of enalapril in
pregnant rats and rabbits in terms of the maximum recommended human daily dose
(MRHDD), based on a body surface area basis. As agreed between FDA and MRL, the
conversion factor of — rather than = has been used.

PRECAUTIONS, Carcinogenesis, Mutagenesis,'lr'npairment of Fertility

Revision of the first and third paragraphs to express the doses used in studies of
enalapril in male and female rats and mice in terms of the maximum recommended
human daily dose (MRHDD), based on a body surface area basis. As agreed between FDA
and MRL, the conversion factor of — rather than — has been used.

PRECAUTIONS, Nursing Mothers

Revision of statements regarding the detection of enalapril and enalaprilat in human
breast milk and the decision to discontinue nursing or dlscontlnue Vasotec (or Vasotec
1.V.) in nursing.

INDICATIONS AND USAGE

Revision of the last statement in this section to read: “In addition, it should be noted that
black patients receiving ACE inhibitors have been reported to have a higher incidence of
angioedema compared to non-blacks. (See WARNINGS, Angloedema)” as requested by
FDA letter of 9/28/95.

WARNINGS, Anaphylactmd and possibly Related Reactlons, Anaphylactoid
Reactions during Membrane Exposure

Deletion of the statement : -
~ -as requested by FDA letter of 9/28/95.




NDA

NDA

PRECAUTIONS, Pediatric Use

Editorial revision to revise to “pediatric patients” to comply with the FDA

Final Rule regarding the Pediétric Use subsection in labeling (21CFR 201.57).

18-998/5-034 only
DOSAGE AND ADMINISTRATION, Heart Failure

Editorial revision to correct the typographical error in the last statement of the second
paragraph =——=to trials).

OVERDOSAGE

Deletion of

19-309/S-012 only
HOW SUPPLIED

Update of the National Stock Number for the 1 ml vials

OVERDOSAGE

Deletion of the statement regarding : ' : and
addition of statements regarding the lethallty of enalapnlat in female mice.

The labeling was reviewed and found to be acceptable. An approval letter will be drafted for Dr.

Lipicky’s signature.

'/A\ﬂ W ' '7/%_/7-’(_,
/" Gary Buehler, RHPM

{

Orig NDA

HFD-110

HFD-110 KBongiovanni
-HFD-110 SBenton
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Food and Drug Administration
Rockville MD 20857

NDA 18-998/S-034
: 19-309/S-012

b | g
b"{h&

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

MAY 30 1995

Dear Dr. Bell:

Please refer to your November 20, 1992 supplemental new drug applications submitted under
section 505(b) of the Federal Food, Drug, and Cosmetic Act for Vasotec (enalapril maleate)
Tablets (NDA 18-998) and Vasotec (enalaprilat) 1.V. (NDA 19-309).

The supplemental applications provided for draft labeling revised under PRECAUTIONS,
Carcinogenesis, Mutagenesis and Impairment of Fertility, PRECAUTIONS,
Nursing Mothers and OVERDOSAGE sections in response to our April 15, 1992 supplement
request letter.

We also refer to our letter of September 15, 1994 notifying you that your supplemental

_ applications were approvable. Your September 23, 1994 correspondence informed us of your
intent to file amendments to your supplemental applications. A notice of intent to file an
amendment constitutes an agreement by you to extend the review period under 21 CFR 314.60.

We have no record that you have filed amendments fully responsive to our approvable letter.
Since 8 months have passed we will consider these supplemental applications withdrawn under
21 CFR 314.110(a)(2) unless you file such amendments within thirty (30) days.
Alternatively, you may wish to withdraw the supplemental NDAs under 21 CFR 314.65.
Withdrawal would not prejudice any future resubmission of the supplemental applications. You
may request that the information in the withdrawn supplemental applications be considered in
conjunction with any resubmission.

We are q,dncer'ned about improving our management of NDAs during the review process.
~ Applications such as these, overburden our document rooms and distoit our workload
assignments. We, therefore, hope for your cooperation.

Sincerely yours,

Natalia- A. Morgenstern

Chief, Project Management Staff

Division of Cardio-Renal Drug Products
Office of Drug Evaluation | .
Center for Drug Evaluation and Research’
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cc:
Original NDA
HFC-130/JAllen

HFD-110 /
HFD-110/GS0 -
HFD-80/BDIR W £ 4

HFD-11Q/SBenton/5/24/95

INFORMATION REQUEST



SEP 15 jgu
CSO Review of Labeling

NDA: 18-998/5-034 Vasotec (enalapril maleate) Tablets
19-221/S-013 Vaseretic (enalapril maleate/HCTZ) Tablets
19-309/S-012 Vasotec (enalaprilat) I.v.

Date of submissions: November 20, 1992
Date of receipt: November 24, 1992
Applicant: Merck Research Laboratories

of April 15, 1992, that requested that they revise their labeling as follows:
1) PRECAUTIONS, Carcinogenicity, Mutagenicity, Impairment of Fertility: Please
__express each animal/human dose comparison in both' mg/kg and : — terms:
2) PRECAUTIONS, Nursing Mothers: Please update this subsection if possible to
inciude available information - . ’ ' '

-—

) 3 ) OVERDOSAG_E:- -P_leas,e replace the sentence on —\'withIWOrding similar to the
following: ‘Singlé oral doses of X mg/kg were associated with signiticant lethality in rats and

Review: The submitted labeling has béen revised under PRECAUTIONS,.Ca:rcin,ogenici‘ty,
 Mutagenicity, Impairment of Fertility, under-PRECAUTIONS; Nursing Mothers, and under
~ OVERDOSAGE. S '

The Pharmacologist, Anthony Proakis, Ph.D., has reviewed the labeling changes (see reviews
dated March 3, 1993) and recommefided alternative wording to the PRECAUTIONS, .
Carcinogenicity, Mutagenicity, Impairment of Fertility subsection. He agrees with the other
changes. .

We approvedms,imii'ar wording in the Nursing Mothers subsection of the Zestril and Zestoretic
labeling (supplements 19-777/S-019 and 19-888/S-014, approved 9-23-93).

Recommendation: | will prepare an approvable letter for these supplements, including a
request for the wording as revised by Dr. Proakis. These supplements fall under 21 CFR
314.70 (3), Supplements for changes requiring FDA approval before the change is made.
LAl /;';.M__,.{ T

Kathleen F. Bongiovanni ;2

cc: 18-998/S-034
19-221/S-013
19-309/8-012
HFD-110 (all)
HFD-111/KBongiovanni
HFD-111/SBenton
.kb/12/15/93.



