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Herck Sharp & Dohme Research Laborateries
Attantion: ETlott T. Barger, Ph.D.
Sumneytown Pike

West Polnt, PA 19485

Peay Dr, Berger:

He agknowledge the receipt on Qctober 16, 1988 of yeur Octobar 11, 1389
supplemental new drug appl ications submitied pnder section BO5(BY1) of the
Federal Foed, Drug, and Cosmatic Ret for Vasotee {enalapril maleate) Tablets
(MDA 1$~§§8), Vaseretic {(enalapril maleate/hpdrechlorothiazide) Tablets '
{HDA 19-221) and Vagotec {enalaprilat) I.V. (HDR 19-3838).

Ne a%sa acknmw?edge receipt of yahw amgndment to BOA 19-221/8~-008 dated

These supplemental applications provide for final printed labeling revised to
add (MDA 19-221) or update (MDA 1B-598 and 19-302) the PRECAUTIONS, Dru
Interactions 1ithium statameﬂﬁ, and to update the ADVERSE REACTIONS sectiens.
In additton, winer editorial revigions have hoes made,

He have com gieteé the review of these 5upp1&menta? applications and they ave
approved, Our letters of December 24, 1985 (NDA 18.838), Octeber 31, 1986
(MDA 19221}, and February 2, 1938 (MDD 19-309) detailed the csaﬁit%aas
relating to the approval of zhase applications.

He réfiind you that you must comply with the requiranents for an approved HDA
set forth ynder 21 CFR 314.80 and 214,81,

Should you have any gquastions, please contach:

e o R - B B
L M RatnTetn Bonglovannt . - -
325?1?81 ND Consumer Safety Officer
: i {301} 3434730

HFD-110/CS0O Telephone:
HFD-80/DDIR -

HFD-100 | Sincerely yours,

HFD=232 (with labeling) g . i,

HFD- 730 _L{Wﬁ ﬂ‘i /30/39

b/10/24/89311 /27 /88 Raymond 3, Lipioky, H.D.
} Biractor

pivision of Cardfo-Renal Drug Produsts
, gffice of Drug Evaluation I
'1/21/39 : Canter for Drug Bvaluation and Research

: | Mot ern/11/21/§//0,
APRROVAL il24 / 97
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A.H.F.S. Categories: 24:04, 24:08

TABLETS

mMsD | VASOTECe

NDA 18-998

iabelins: i h 9;7’\‘3\ (
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NDA No: (&

44 &/

(E NALAPRIL MALEATE MSD)

: ASOTEC0
‘(Enalapnl Maleate, MSD)

DESCHIPTION

Vi OTEC' (Enalapnl Maleate, MSD) js_thie maleate salt 'of enalapril, the ethy}
a long-acting .angiotensin converting enzyme inhibitor, enalaprilat. Enala-
gate is chemically described as (S}-1:[AC[1-| -(ethoxycarbonyl)- -3-phenylpro-
N-L-alanyl]-L-profine, (Z)Zbuteneduoa:e salt (1:1)." lts empirical formula is
C20H25N205 . C4H4O4, and its structural formula is:

CHCOOH

c0o CHCOOH

hne cryslallme powderwlth amolecular welght
ng v oluble in water, soluble in ethanol, and freely soluble in

is bi i d by hydrulysls
!ensln converllng enzyme

:g- 5 myg 107mg. and 20 mg :able(s for oral
e mgred al

] acto: s(arch and
10:mg and 20 mg tablets also ‘contain iron oques

‘magnesium s

i -chvernng enzyme
tidyl dlpepndase that catalyzes (he

ppi xlmalely 0. 2
ide

VASOTECS
(Enalapril Maleate, MSD)

nm result in accumulation in any nssues Milk of Iac(anng rats contains radluacnvny
following admunls:ranon of 14C enalapril maleate. Radioactivity was found to cross
| dministration of Jabeled drug to pregnant harns(ers

Fharma:odynam:cs and Clinical Effects

Hyperlensmn Administration of VASOTEC to patients with hvpertenswn of sever-
ity ranging’ from mild to severe results in a reducnon of both supme “and standing
ressure usuallv with no orthy ic component. 0 postiral hypo-
tensian is therefore mfrequent Ithough it fight be m volume deple!ed
patients. {See WARNINGS )
In most patlents studi

the-

her oral admlmslratlon ofa smgledose of. enalapnl unsek N
was seen at ‘one haur w:th peak" reduc
ur to six_hours. ¢ )
annhyper(enswe eﬂects have. been mamtalned fcr at Ieast'
ients the effects may diminish (oward (he end of. (he dosmg
OSAGE-AND ADMINISTRATION), )
In' somne patiénts -achjevemant of opnmal bluod pressure reducuon may q
several weeks of therapy.
-“The antihypertensive effects of VASOTEC have connnued durlng long term therapy .
Abrupt wnhdrawal ofVASOTEC has not been iated with a rapld se in blood

pressure achiéved by
At recommended do:

Y C { hyperten on, blood
reducnon was accompanled by a reductlon in p rlpheral art

given.together:with thiazide-type 'd 16
effec(s of VASOTEC are. approxrmalely addll .
In-3 cli i
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VASOTEC®
(Enalapril Maleate, MSD)

WARNINGS

Angioedema
Angioedema of the face, extremities, lips, tongue, glottis andfor larynx has been
reported in-pati treated with i in converting enzymeinhibitors, including
VASOTEC: In such cases VASOTEC should be promplly'disconlinued and the patient
carefully observed until the i i s.Ini 4 where {ling has been
confined to the face and lips the condition has.generally resolved without treatment,
althotsgh antihistamines have been useful in relieving symptoms. Angioedema asso-
ciated with laryngeal edema may be fatal. Where there is involvement of the tongue,
glottis or farynx, likely to cause airway obstruction, appropriate therapy, e.g., sub-
neol epinaphrine soluti 1:1000 (0.3 mL to 0.5'mL) should be-promptly admin-
istered. (See ADVERSE REACTIONS.} ) |

Hypotension .
E: i ¥p! ion is rare in icated hypertensive patients treated with
VASOTEC alone. Patients with. heart failure given VASOTEC commonly have some
reduction inblogd pressure, especially with the first dose; but discontinuation of
therapy for- co! inuing symptor atic hypo! ion usually is_not necessary when
dosing iAstructions are followed; caution should be observed wheninitiating therapy.

{See IJ_OSAGE AND ADMINISTRATION.) Patients at risk for excessive hypotension,

sometimes- associated ‘with oliguria andfor progressive azotemia, and rarely with
falure and/or death, include those With the following conditions or charac-
: ir:failure, hyponatremia, .high dose diuretic therapy, recent intensive
R 381S. of increase in diuretic dose, renal dialysis, or severe voluma and/or salt
‘depletion. of any. etiology. It may: be dvisable to elimi the diuretic {except in
‘patients with heart failure), reduce the diuretic dogse or increase salti -autious!
befare initiating therapy. with VASOTEC in patients at isk for excessive hypotension
whaareableto tolgrate such’adjustments. {See PRECAUTIONS, Drug Interactions and
ADVERSE REACTIONS:) In patients at risk for.excessive hypo snsion; therapy should
i id véry-close'mediq’a!,supervision’a,nd such patients should be followed
st two weeksof t anid whenever the dose of enalapril and/of
sed. Similar considerations may'applyto patients with ischemiic heart
ar disease, inwhom an ive fall in blood p ould résultin
i : | dent :

urs, the patient shoutd be placed in the supine position

infusion of normal.saline. Atransient hypo-
) sr doses of VASQTEC, which usyally
e'blood pressure has stabilized. \f symptomatic

ithout'd 3
elops;-a dose reduction or discantinuation of VASOTEC or concomi-
may be necessary: X - :

ing enzyme inhibitor, captopril, has been shown 1o
mairw depression. rarely in uncomplicated patients
with renal impairment: specially if they. also have:a’
liriical tfials of @ alaprit are insuffi-
i s..Foreign

" be used with caution and with frequent monit

VASOTEC®
(Enalapril Maleate, MSD)

Hypotension: Patients should be cautioned to 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 consulted with the prescribing physician.

All patients should be cautioned that excessive 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 fall in
blood pressure; patients should be advised to consult-with the physician.

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

Neutropenia: Patients should be told to report promptly any indication of 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 medication. !t is not-a disclosure of all possible adverse of intended effects.
Drug Interactions . . . .

Hypotension— atients 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 enalapril. The
possibility of hypotensive effects with enalapril can be minimized by either.discon-
tinuing the diuretic of increasing the salt intake prior to'initiation of treatment with
enalapril. If itis necessary to continue the diuretic, providg close medical supervision
after the initial dose fof at leasttwo hours and until blogd pressure has stabilized for at
least an “additional-hour. {See WARNINGS and DOSAGE AND ADM!N_IS'_TRAT\ON.)

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. . o . .
Agents Increasing Serum Potassium: VASOTEC attenuates potassium loss caused
by.thiazide-type diuretics. Potassium-sparing.diuretics {eg.. spironolactone, riami-
terene; or amiloride), potassium.supp or: potassiummi-c Ataining: salt substi-
tutes may lead to'significant increases in serum potassium. Therefore, if concomitant
use of these agents is'indi d b of d hypokalemi they shoutd
1 f nitoring of serurm’ potassiufn. Potassium
sparing agents should generally niot be used in patients with heart failure réceiving
VASOTEC. " . :
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VASOTEC®
(Enalapril Maleate, MSD)

Enalapril has been removed from the neonatal circulation by peritoneal dialysis and
theoretically may be remioved by exchange transfusion, although there is no experi-
ence with the latter procedure. | .

Nursing Mothers .

Milk in lactating rats contains radioactivity following administration of 14¢ enalaprif
maleate. It'is not known whether this drug'is'secreted in human m
drugs are secreted in human milk, caution should be exercised when VASOTEC is
given to a nuirsing mother. . .

Pediatric Use - :

Safety and effectiveness in children have not been established.

o ADVERSE REACTIONS
-VASOTEC hasbeen evaluated for safety inmore than 10,000 patients, includingover

1000 patients treated for one year or more. VASOTEC has been found to be generally
well tolerated in controlled clinical trials involving 2987 patien - )
. .Forthe'miost part, adverse éxperiences were inild and tra
trials, discontinuation of therapy due to clinical adverse éxperi C i
3:3 percént of patients with hypettension and-in 57 percent.of patients’ with heart
failure. The frequency of adverse expefiences was not related fo-1otal daily dosage
within thg usual dosage'ranges: In patients with:hypertension the overal pércentage
of patients treated with VASOTEC reporting adversé experisnces.was comparable to
placebo: . o S
HYPERTENSION - R L
Adverse experiences occurring in greater than one percent of patierits with, hyper-
tension treated with VASOTEC in controiled clinical trials are shown below. In patié

nitin nature. In clinical
2NCes was requiredin

a
@

ilk. Because many.

7575818

VASOTEC®
(Enalapril Maleate, MSD)

Other serious clinical adverse experiences occurring since the drug was marketed
or adverse experiences oceurring in 0.5t0 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, .

Cardiovascular: Cardiac arrest; myocardial infarction or cerebrovascular accident,
possibly secondary to excessive hypotension in high risk patients (see WARNINGS,
Hypa(ension); puimonary embolism and infarction; rhythm disturbances; atrial fi-

’bri[lagiqn; palpitation.
Digestive: lieus, Ppancreatit
dyspepsia, constipation, gloss

Muscu/askelelal:-Muscle cramps.
N iatric

» melena, anorexia,

ion, confusion, ataxia, somnolence, insomnia, ner-

ﬁespiratory: Bronchospasm, rhinorihea, sore throat and hoarseness,
per respiratory infection.

Skin: Herpeg Z0Ster, urticaria, pruritus, alopecia, flushing, hyperhidrosis.

Special Senses. Blurred vision, taste alteration, tinnitus, '

Urogenital: Renal failure, oliguria, renal dysfunction {see PRECAUTIONS and DOS-
AGE AND: ADMINISTRA‘[ION), impotence. ° !

A symptom comiplex has_be_en reported which may include a positive ANA, an
elevaled'erwhrome sedi ion-rate, arthraigiag/. itis, myalgias, fever, se-

asthma, up-

rositis, vasrcu'litis,‘Ieukocy‘lqsis, eosinophilia, photosensitivity, rask and other der-
matologic manifestations,
P :

treated withi VASOTEC, the maximum.duiration ojfthei-apy‘w'as-th'ree'yea_
treated patients the maximum duration of therapy.was 12 weeks. -

: < . VASO
. '(n

rthostatic Effects
As_thenia_

Digestive
'Diérrhéq

| has been reported in patients receiving VASOTEC (0.2
ed with.laryngeal edema may be fatal’ If angioedema
ongue, glottis and/or larynx occurs, treatment with

ed and, appropriate therapy instituted _immediately.

" Hypatension;: [n the hypertensive patients; hypotension occurredin 0.9 percéntand
syncope. occurred- in 0.5 percent of -patients following the initial dose.or during
extended therapy. Hypotension Or.syncope was a cause fordiscpntinuation of thetapy
“in0:1 percent ofhypertensive patients. In heart. failure patients, hypotansio octurred

in 6.7.percent -syricope occurred-in 2.2 percent of patiénts. Hypotension or syn-
Cope.was a-ca S for‘_dich’u-_ninua(ion of therapy-in 1.9 percent of patients with heart
- failure. {See. WARNINGS} . o -

Clinical.Laboratory Test Fiy
Serum Electrolytes: Hi
Creat

slemia (sée. PRECAUT!ONS_), hyponatremia. X
rogen: In controlled clinical trials minor increases in
en and serum créatinine, reye e’ upon discontinuation oft

n-about 0:2'pércent of i
al fedsesa

ctréatinine, usually reversible upoj
litant diuretic therapy, were ob rved’in
. in’bidod urea nitrogen or creatining were' a
nt of patients. . T )

Small degreases in hemaglobin and "hermatocrit

uretics with or withiout

-3.g percent and 1.0'vol percent, respectively)
f ive heart failure patients treated
3 ess anothier cause of anemia
atients discuntihueﬂthé'{apv dueio

ing experience, rafe‘qases ofneu-
pression have be nreported. A few

themolysis: 2N Te 1patients.with GEPD deficieiicy. .
-Liver. Function' Tests: Etovations ‘of-liver: enzymes andjof sefum bilirubin. have
oceurred; " - . ol - o .

' * " OVERDOSAGE
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ge in he
ice-and rats. . . .
vould-be hypotension, for which the

N of iormal s,
eheral circulation by |
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/ASOTEC®
(Enalapril Maleate, MSD)

Dosage Adjustment in Hypertensive Patients with Renal Impairme: .

The usual dose of enalaprilisr i d for pati with a creatinil I
>30 mL/min-{serum creatinine of up to approxi y-3.mg/dL}. For patients with
creatinineclearance <30 mL/min (serum creatining >3 mgIdL) the firstdoseis 2.6 mg
once daily. The dosage may bé titrated upward ritil blood pressure |s con(rulled orto
a max1mum ‘of 40 mg dallv

Creatlnlne- g .
s Clearance initial Dose
‘Renal Status mbL/min mg/day
-Normal Renal. >80 mUmin . ) 5mg
Function o |
Mild tmpairment <80 >30 mUmin Co §mg
Moderateto =30 ml/min 25mg
Severe .
Im aument
Dlalysxs a . - '2.5mg on
Patients- T " dialysis -
days*

‘Dasage oh nondlalysls days should ba ad usled dependlng on the blood pressure

OTEC,

Aﬂerlhe initial dose of VAS!
e

the dnurehc should "be
hp appearancs of hypo-

ndlca!ed as ad]uncuve therapy wnlh uretlcs and digitalis. The recom-,

. lets,

VASOTEC®
(Enalapril Maleate, MSD}

day of VASOTEC, almost always administered in two divided doses. (See CLINICAL
PHARMACOLOGY; Pharmacodynamics and Clinical Effects.)

Dosage Adjustment in Patients with Heart Failure and
Renal Impairment or Hyponatremia

In patients with heart failure who have hyponatremxa {serum sodium less than130
mEq/L) or with serum creatinine greater than 1.6 mag/dL, therapy should be initiatéd at
2.5 mg daily under close medical supervision. (See DOSAGE AND ADMINISTRATION
Hearr Fajlure, WARNINGS and PRECAUTIONS, Drug-interactions:) The'dose may be
increased to 2.5 mg b:i.d., then5mgb and higher as needed, usually at intervals of
four days or-more if at the time of dosage adjustment there'is not excessive hypoten-
sion or significant deterioration of renal function. The maximum daily dose is 40'mg:

HOW SUPPLIED

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

NDC 0006-0014-68 bottles of 100.{with deslccan()

NDC 0006-0014-28 unit dose packages of 100.

No. 3412 — Tablets VASOTEC, 5'mg, are white, barrel shaped, scared, compressed
tablets, with code MSD 712 on one side and VASOTEC on.the other. Thiey are'supplied
as follows:

NDC 0006-0712-68 bottles of 100 (with desiccant}

(6505 01-236.8880, 5’ mg 100's)

NDE 0006 0712-28 unit dose packages of 100

No 3413 — Tablets VASOTEC, 10 mg, are -salmori,:barrel shaped, compressed
tablets, with code MSD 713 on one 5|de and VASOTEC on lhe olher They are supplled
as follows:

NDC 0006-0713-68 bottles of 100 (wnh deswcant)

{6605-01-236-8881, 10 mg 100's)

NDc 0008-0713-28 unit dose packages of: 100.

No. 3414 — Tablets VASOTEC, 20 mg, are peach, barrel shaped compressed tab-
th code MSD 714 on one side and VASOTEC on the other They are suppliedas
follows:
" NDC'0006-:0714-68 bottles of 100 (with dESlCCanl)
(6505-01-237- 0545 20 mg 100's)”
‘NDC 0096-0714-28 unit dose package_;rof 100.

Storage ;

Store below. 30°C (86°F) and avcud transient temperatures above.50°C (122"F) Keep
container tightly closed. Protect from aisture..

stpense in a: ught container; if product package is subdivided.
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0eT 168 1989
- GSO Review of Labeling
-
ND 8-998/S-020
NDA 19-221/8-005
"NDA 19-309/S-005
Date of submission: October 11, 1989
Applicant: - Merck Sharp & Dohme
Drug Name: Vasotec (enalapril maleate) Tablets (NDA 18-998)

Vaseretic (enalapril maleate/HCTZ) Tablets (NDA 19-221)
Vasotec (enalaprilat) 1.V. (NDA 19-309)

Date of Review: October 18, 1989

Merck submitted these three supplements as CHANGES BEING EFFECTED, and these changes are
scheduled to go into effect on or about 1/1/90.

These supplements provide for package inserts revised as follows: ,
PRECAUTIONS, Drug Interactions, Lithium: this subsection has been added to the package insert
for Vaseretic under the subheading Enalapril; the inserts for Vasotec Tablets and 1.V. already
contained this subsection and have been re-worded; all now read:
Lithium: Lithium toxicity has been reported in patients receiving lithium
concomitantly with drugs which cause elimination of sodium, including ACE inhibitors.
A few cases of lithium toxicity have been reported in patients receiving concomitant
and lithium and were reversible upon discontinuation of both drugs.
The inserts for Vasotec Tablets and 1.V. include the following sentence:
It is recommended that serum lithium levels be monitored frequently if enalapril
is administered concomitantly with lithium.
| called Elliott Berger (10-18-89) and asked about this inconsistancy. He will amend the
Vaseretic supplement with labeling that includes this sentence.

The ADVERSE REACTIONS section has been modified in the subsection Enalapril maleate in the
Vaseretic and Vasotec V. inserts, and in the "Other serious clinical adverse experiences
occurring since the drug was marketed" section of Vasotec Tablets:

Digestive: addition of stomatitis.

New subsection: Musculoskeletal: Muscle cramps. (subsectio’n not in Vaseretic;
muscle cramps inculuded in table of ADRs occuring in >2% of patients in controlled
clinical trials.)

Skin: addition of urticaria (all); hyperhidrosis (not in Vaseretic; included in
"...clinical adverse experiences occuring in 0.5 to 2.0 % of patients in controlled
trials..."); photosensitivity has been moved to the paragraph describing a symptom
complex (see below).

New subsection: Special Senses: Blurred vision, taste alteration (all), tinnitus (not



in Vaseretic; included in clinical adverse experiences in 0.5 to 2.0% of patients in
controlled trials.)

New paragraph: A symptom complex has been reported which may include a positive
ANA, an elevated erythrocyte sedimentation rate, arthralgias/arthritis, myalgias, fever
serositis, vasculitis, leukocytosis, eosinophilia, photosensitivity, rash and other
dermatologic manifestations.

New sentence (under Other [Causal Relationship Unknown] for Vasotec Tablets and |.V;
under Enalapril maleate, Hematologic for Vaseretic): A few cases of hemolysns have been
reported in patients with G6PD deficiency.

In addition, minor editorial changes have been made including changmg "renal function" to
"glomerular filtration rate” under CLINICAL PHARMACOLOGY.

Conclusion: The above additions to the package insert are consistent those allowed under 21 CFR
314.70 (c) (2) (i). After submission of the amended labeling for Vaseretic and review by the
medical officer, | recommend that these supplements be approved.

&@L&Z_Y_Z Err e oqvBae _ [0-2%.5F
Kathleen F. Boﬁéfo”één /
cc: Orig NDA 18-898/S-020
NDA 19-221/8-005
NDA 19-309/S-005
HFD-110
HFD-110/CSO



