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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockville MD 20857

NDA 98/5-038 »
@21/3-017 ' ‘ MAY 11 1994
19-309/5-018 :
©  19-558/S-022

19-778/S-016

Merck Research Laboratories
Attention: Patricia L. Kraft, Ph.D.
Sumneytnwn Pike

West Point, PA 19486

Dear Dr. Kraft:

Please your May 26, 1993 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),
Vasotec (enalaprilat) I.V. (NDA 19-309), Prinivil (lisinopril) Tablets (NDA 19-558) and
Prinzide (lisinopril/hydrochlorothiazide) Tablets (NDA 19-778).

We also acknowledge receipt of your amendment dated April 8, 1994,

The supplemental applications are in response to our February 17, 1993 letters and provide
for final printed labeling revised to include a new subsection, WARNINGS, Anaphylactold
and Possibly Related Reactlons that includes three subsections, Angioedema, Anaphylactoid
reactions during hymenoptera desensitization, and Anaphylacloid reactions during hemodialysis
with high fiux membranes. The PRECAUTIONS, Hemodlalysls Patlents subsection has
been deleted since the information is now under WARNINGS.

We have completed the review of these supplemental applications and they are apprcved.

We remind you that you must comply with the requirements for an approved NDA set fui h
under 21 CFR 314.80 and 214.81.

Sincerely yours,
RAE Sl

Raymond J. Lipicky, M.D.

Director :

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

Center for Drug Evaluation and Research
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- itrfabeling)

HFC-130/JAllen
HFD-110
HFD-110/CSO
HFD-80
HFD-230 (with labeling)
HFD-240 (with labeling)
HFD-638 (with labeling)
HFD-730 (with Jabeling)
HFD-110/KBongiovanni
sb/4/20/94.5/5/94
R/D: CGanley/4/28/94
SChen/4/29/94
NMorgenstern/5/2/94

Approval Dates:18-998 - 12/24/85
19-221 - 10/31/86
19-309 2/9/88
19-558 12/29/87
19-778 - 2/16/89

4 5o

, APPROVAL

el N

-

g
L

i



CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:

18-998/5038

APPROVABLE LETTER




»

¥
-
x
s
k3
%,

",

L uatitey
o -

‘—/C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
*0 NDA 18-998/S-038 ' ) Food and Dryg Administration
:19-221/8-01 7 Rockville MD 20857
19-309/S-0 5
19-568/8-0: 2 goT 2t 1993

18-778/S-016

Merck Research Laboratories
Attention: Patricia L. Kraft, Ph.D.
Sumneytown Pike

West Point, PA 19486

Dear Dr. Kraft:

We acknowledge the receipt on June 1, 1993 of your May 26, 1993 supplemental new drug
applications submitted under section 505(b)(1) of the Federal Food, Drug, and Cosmetic Act for
Vasotec (enalapril maleate) Tablets (NDA 18-938), Vaseretic (enalapril maleate/
hydrochlorothiazide) Tablets (NDA 19-221), Vasotec (enalaprilat) L.\. (NDA 19-309),
Prinivil (lisinopril) Tablets (NDA 19-558) and Prinzide (lisinopril/hydrochlorothiazide)
Tablets (NDA 19-778).

The suppleinental applications are in response to our February 17, 1993 letters and provide
for draft labeling revised to include a new subsection, WARNINGS, Angioedema and
Anaphylactold Reactions that includes three subsections, Angioedema, Anaphylactoid
reactions during hymencplera desensitization, and Anaphylactoid reactions during hemodialysis
with high flux membranes. The PRECAUTIONS, Hemodlalysls Patlents subsection has
been deleted since the information is now under WARNINGS. In addition, the references
throughout the l.oeling have been changed to reflect the above changes.

We have completed our review of these supplemental applications as submitted with draft
labeling, as well as our reviews of labeling suggested by the other firms with approved NDAs for
ACE inhibitors. We are asking you and the other firms to submit final printed labeling revised
as follows (differences from our original request are underlined for your convenience):

WARNINGS,
Anaphylactold and Possibly Related Reactions _ ‘
Presumably because angiotensin-converting enzyme inhibitors affect the metabolism of

eicosanoids and polypeptides, including endogenous bradykinin, patients receiving ACE

inhibitors {including [Trade Name)) may be subject to a variety of adverse reactions,
some of them serious.

Angioedema: (Same as current section).

Anaphylactold reactions during desensitization: Two patients undergoing
desensitizing treatmeni with hvm 2noplera venom while receiving ACE inhibitors
sustained life-threatening anapnylactoid reactiors. In the same patients, these reactions
were avoided when ACE inhibitors were temporarily withheld, but they reappeared upon
inadvertent rechallenge.

U
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Anaphytactold reactlons during membrane eXposure: Anaphylactoid 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
(a procedure dependent upon devices not approved in the United Ctates).

PRECAUTIONS, Cough: Presumably due 1o 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.

In addition, please include cross references to these sections in appropriate places in your
labeling.

If additional information relating to the safety or effectiveness of these drugs becomes available
before we receive the final printed labeling, revision of that labeling may be required.

To each application, please submit twelve copies of the printed {abeling seven of which are
ndividually mounted on heavy weight paper or similar material.

Within 10 days aiter the date of this letter, you are required to amend the applications, notify
us of your intent to file amendments, or follow one of your other options under

21 CFR 314.110. In the absence of such action FDA may take action to withdraw the
supplemental applications.

Should you have any questions, please contact:

Ms. Kathleen Bongiovanni
Consumer Safety Officer
Telephone: (301) 443-4730

Sincerely yours,

ﬁi “’/1{/?)

Raymond J. Lipicky, M.D.

Director

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

Center for Drug Evaluation and Research
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Original NDA )

HFD-110

HFD-110/CSO

HFD-80/DDIR

HFD-110/KBongiovanni

sb/6/29/93,7/1/93,9/27/93

R/D: CGanley/9/15/93
SChen/9/20/93
NMorgenstern/9/24/93

Approval Dates:18-998 - 12/24/85
19-221 - 10/31/86
18-309 - 2/6/88
19-558 - 12/29/87
19-778 2/186/89
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APPROVED

€3 MERCK & CO, INC.
West Point, PA 19486, USA :

MAY 1| 984

VASQTEC® {Enalapril Maleate)
ACE. The amuu_n' bound does:not increase’

TABLETS

VASOTEC®

{ENALAPRIL. MALEATE)

“USE IN PHEGNANCY

When used iin' pregnancy. durmg the second and thlrd
_trimesters,” ACE inhibitors can cause injury and -
death. to. the developing fetus, When pregnancy
|- tected, VASOTEC should be disconti

‘sible. See’ WARNINGS, Fetal/Neonatal Morbidity . __'_d
: Mortality.

DESCRIPTION

VASOTEC* (Enalapril Maleate} is the maleate salt of enala-
pril, the -ethyl ester of a long-acting angiotensin convemng
enzymi inhibitor, enalaprilat.-Enalapril maleate chemically
describéed as (S)-1-{N-[1-{ethoxycarbonyl}-3- phenylpropyl]—L-
alanyl]-t-proline, {Z)-2-butenedioate salt (1:1}. Its. empirical
formula is C,,H,sN,05 ® C,H,0,, and its structural formula

is:
il
O—CHICH,(I:HNHCH—CO—N

COOH
COOCH,CH,

ﬁHCOOH

CHCOOH

Enalapril maleate is a white to off- white, crystalline pow-
der with'a molecular welght of 49253, It is sparmgly soluble
luble‘in-ethanol; and freely soluble in miethanol.
is.a pro drug, followmg oral admmlstratuon i

followmg inactive fr lactose,m $iurh Stearate,
starch,.and other ingredien he 2. 5 mg, 10 mg and 20 mg
tablets also contain.fron oxides.

" CLINICAL PHARMACOLOGY
Mechanism of Action
Enalapnl “after X hydrolysis  to

'hamsters.

pnl maleate. Radloactlvnty was found to €ross the
following. administration of labeled drug: to pregna

Pharmacodynamu:s and Clinical Effects .

enalaprll in hypertens
prlmanlv frém s




VASOTEC® (Enalapiil Maleate}

{'izations. for-heart. failure; and 32%: fewer:total: he:
A jospltallzauons Corti
“tients - receiving enala
~ hieart failure.: Hospi

SENSUSiimité
Heart faildre
. of enalapnl wasvassomated

results are shown in the fo

h v f" ss.IV. e iv wiszer (JLVITIVIN, HHAYTYNIL
\“improved survival. The o .LOSVA 4
able. siFtEvL -

TABLETS

VASOTEC?®

(ENALAPRIL MALEATE) 7825147

sz (LVITYIN THAYIVNG)
0J31LOS

TABLETS

VASOTEC®

(ENALAPRIL MALEATE) 7825147

tisesr  (FIVITVIAET

331

ED

‘Si3IavL

TABLETS

MALEATE) 7825147
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VASOTEC° (Enalap‘ ] Maleate)
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TIONS) I patients. at_risk for
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VASOTEC° (Enalapnl Maleate)

tors ‘should ‘be fosely: obiser
and hyperkalemia: If oligu
dirécted toward support.of bio
sion. Exchange transfusion
means of réversing hypoten:
ordered renal function: Enal

perltoneal dlalySls with some finical
retically:may be.removed by. exchanget
there # is-no expenence wnh the: latter-

pregnant rats; anv rabbits: Ona mg/kg
were up to 333 times (in rats); and.50 tivies (in* rabbrls) t
m‘axrmum recommended human dose.

PRECAUTIONS
General .

Impalred Renal F :'As: a.conseque
the renin- angtolensm—aldosterone system ‘chi
function.may. be: anticipated in_susc
patients with severe heart failur wh
depend on the ac!nwty of the ¥




VASOTEC® {Enalapril Maleate)

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

Pregnancy: Female patients of childbearing age should.be.
told about the consequences of seconid-and third-trimester

exposure to'ACE inhibitors, and they:should:also:tie t
these consequences'do not-appear to. have fesult
intrauterine ACE-inhibitor exposure that has been limited: tg
the first trimester. These patients shiould' be .asked to teport
pregnancies-to their physicians as soon as possible. -
NOTE: As with many other drugs, certain advice to panems
being treated with enalapril is warranted. This information is
intended to aid in the safe and effective use of this medica-
tion. It'is not. a disclosure of all posmble adverse or interided
effects.

Drug Intéeractions
Hypotension—Patients on
diuretics and especially thosé
recentlv institutéd, may- o
sive reduction of blood press|
with enalapril. The possibility. of (:
-enalapril ¢an be minimized by &ither.
diuretic or mcreasmg the salt intak -prior- to'i
treatment with"enalapiil. if it is n sar\,7 ‘to continue the_
diuretic; provide close medical su, ion -dfter the: initial:
doseé for at least two-Hours and until' blood: . pressure has
stabilized for.at feast an additional: hour. See WARNINGS
and DOSAGE AND ADMINISTRATION.)"
Agents Causmg Renin Release: The ntikiyp
fect of VASOTEC is dugménted Y al vpertens:ve agenls
that cause tenin‘release (e. irétics).”
'VASOTEC Has been used
gic:blocking
. alcuum-bloc ng. agent

7825147,
VASOTEC° (Enalapril Maieate)
of pati with hypet treated with VASOTEC in con-

trolled clinical trials: are_shown béic patients treated
with VASOTEC, the maxi durati three
vears, in placebo treated patients 1he maxlmum duration of
!herapy was 12 weeks.

‘Placebo
0)

8ody As A Whole

Fatigue 2.6
Orthostatic Effects 0.0
Asthenla 09"
T

17

9.1

4.3
08"

0i4

HEART FAILURE.
Adversé’experiences occarrir
of- patients -with heart. failure .t
shownbelow.- The incidence:
from-both cantiolfed -and unc
mum duration: of- lherapvaas,a

the placebo treated pat “the
fromthe conirolled-trials (maxifhuin
12 weeks). The percentage . of pa
failire (NYHA-Class V) was 29-porcé,
patlents lreated wuh VASOTE d

ni-of therépy is
severe._heart




VASOTEC° (Enalaprit Maleate)
Urogenital: Renal failure, oliguria, renat dysfunctlcm (see
PRECAUTIONS and DOSAGE AND ADMINISTRAT|ON) fiank
pain, gynecomastia, impotence. .
M!scellaneous‘ A symptom complex has b

, rash ‘and other dermato|og|c manifes
Angloedema Angloedema has been reporte
C (0.2 percent). Arigio

s-a cause for discontinuation of thernpy :,
in 1.9 percent of patients with heart fadure. (See WARN-
INGS.) .

FetaVNeonalal Morbidity and Mortahfy

“Cough: See PRECAUTIONS Caugh
Clinical Laborator Tesl Findings

Serum Elec[rulytes vaerkalemla {see PRECAUTIONS)
hvponatremla
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7825147

VASQOTEC® {Enalapril Maleate)

‘Dosage Adjustment in- Hypertens:ve Panents
i : g

ded for p
erum crea[mme of
ini

of 40 mg daily.

P Initial Bose
Renal Status._ - - mglday
‘Normal Re 5°riig’
Function :
! lmpalrment 5mg
oderate-to 25mg
Severe .
lmpalrment )
" 2:5:mg on
dialysis

VASOTEC® (Enalapril Maleate) . -
3 with desic-

shaped compressed tablets, wm_'n éode
and VASOTEC on the other They:

Slarage
Store below 30

above 50°C. (122°

from moisture.” )

. Dispense in a nght container, if product package is subz

divided.

issuied Feb
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APR 19 1994

in §-039.

letter of 21 Oct 93.

CHEMIST’S REVIEW 1. ORGANIZATION 2. NDA Number
HFD-110 18-998
3. Name and Address of Applicant (City & State) 4. Supplement (s)
Merck Research Laboratories Numbex (s) Date (s)
West Point, PA 19486 S-038 26 May 93
5. Drug Name 6. Nonproprietary Name | 7. Amendments & Other
Vasotec Tablets Enalapril Maleate (reports, etc) — Dates
) X Amendment 8: Apr 94
8. Supplement Provides For: )
Revised FPL for the Package Insert (PI).
9. Pharmacological Category 10. How Dispensed | 11. Related IND(s)/
Antihypertensive E [:I NDA (s) /DMF (s)
Rx oTC
12. Dosage Form(s) 13. Potency(ies)
TCM 2.5, 5, 10, 20 mg _
14. Chemical Name and Structure 15. Records/Reports
o . Current
DYes DNO
Reviewed
DYes : DNOY
16. Comments

The supplement provides for a new subsection "Warnings, Anaphylactoid
and Possibly Related Reactions,™ and the amendment provides for
additional changes in this section in compliance with the Agency’s
This revision also includes the changes approved
The revised PI is dated 2/94.

These are no changes in the technical aspects of the labeling.

17. Conciuaions and Recommendations

APPROVAL 1s recommended as far as the technical aspects of the
labeling are concerned.

18.

REVIEWER

- o

Name James H. Short

Dist;:ibution :

i Orlginal Jacket

)

K
1

Date Completed 15 Apr 94

Reviewer O Division File_ O cso ] District

jhs/ﬁ5/94/N18—998 .s38 ﬂ
A /
(:

A

b

R/D init: RWolters/
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CSO Review of Labéiling 0CT 21 1993

NDA Drug Date of Date of Date of
‘ Supplement Receipt °~ Amendments
18-343/5-063 Capoten (captopril) 02-Apr-93 05-Apr-93 -
Tablets , .
bﬁﬁw Vasotec (enalapril maleate) 26-May-93 01-Jun-33 -
! Tablets

maleate/HCTZ) Tablets

. 19-2 1_/S_- 17 Vaserelic (enalEpril 26-May-93 01-Jun-93 -

Vasotec (enalaprilat) 26-May-93 01-Jun-93 : -
LV.

(__9’§§_8_/§ 022  Prinivil (lisinopril) 26-May-93 01-Jun-93 .
Tablets -

wo1e Prinzide (lisinopril/ 26-May-93 01-Jun-93 -
HCTZ) Tablets

19-851/S-005 ~ Lotensin {benazepril HCl) 17-Mar-93 22-Mar-93 -

Tablets: ’

20-033/S-008% Lotensin HCT (benazepril 17-Mar-93 22-Mar-93 -

' - HGVHCTZ) Tablets _
l 19- 885/8 003 Accupril (quinapril HC)) 09-Dec-92 11-Dec-92 31-Mar-93
- Tablets

- 19-901/SNC Altace (ramipril) 17-Mar-93 . 23-Mar-93 = -
Capsules :
19-777/S-020 Zestril {lisinopril) 30-Jun-93 01-Jul-93 03-Aug-93°
‘ ' Tablets

.19-888/5-015 Zestoretic (lisinopril/ 30-Jun-93 01-Jul-93 03-Aug-93
: HCTZ) Tablets :

Background: We issued supplement request letters on February 17,1993, that discussed
proposed changes to the WARNINGS section of the labeling of all ACE inhibitors, including
information from two recently published reports (in the Lancet) of anaphylactoid reactions in -
patients receiving ACE inhibitors during hymenoptera desensitization and during LDL apheresis.
The letter asked the firms to submit draft labeling that includes language that combines the new
information along with the angloedema hemodialysis patients, and cough subsections of the -
Iabellng

Revnew:_ When all of the firms except Zeneca (who usually follows Merck's lead on labeling)
had submitted their proposed labeling, Dr. Fenichel reviewed them and developed uniform -
labeling . Dr. Lipicky reviewed Dr. Fenichel's suggestion (see attached, the column marked
“FDA Revision”) and recommended that we delete the firsf half of the first sentence of the
WARNINGS, Anaphylactoid and Possibly Related Reactions subsection (“Presumably because .
angiotensin-converting enzyme —— — but he
said that if Dr. Fenichel thought it was |mportant to the. labehng, it could be kept Dr. Femchel :
did believe that it was important. :

Zeneca subsequently submitted their draft labeling, and it included different information in the
first sentence of the WARNINGS, Anaphylactoid and Possibly Related Reactions subsegtion:



“Presumably because angiotensin-converting enzyme inhibitors affect the metabolism of
eicosanoids and polypeptides, including endogenous bradykinin.” | called Mr. Anthony Rogers on
July 21, 1993 and asked him to submit the basis for this labeling change. This amendment,
dated August 3, 1993, ‘arrived August 9, 1993.

Dr. Fenichel reviewed the améndment and decided that Zeneca's proposed language should be
included in all labels (see Dr: Fenichel's note dated September 7, 1993 on the August 3, 1993
submission to 19-777).

Dr. Shaw Chen reviewed a Safety Report to NDA 19-558 dated August 16, 1993 (see his review
dated August 26, 1993), on a patient who experienced a.shock/hypotensive reaction while
taking lisinopril and undergoing LDL apheresis. The patient had a positive re-challenge and de-
.challenge with lisinopril. Dr. Chen noted the existance of a similar report (WAES 93061328).
Dr. Fenichel thought that once LDL apheresis is approved in the United States, we should include
more information in the label on these adverse events. | asked Linda Dart at the Center for
Devices and Radiologic Health, Office of Device Evaluation, Gastrointestinal and Renal Devices
“Branch about the status of these devices, and she said that they are still investigational and they
do not expect them to be approved in the near future (see attached interoffice memo dated
September 14, 1993). '

Conclusion: 1 will prepare an approvable letter for the supplements and a supplement, request
letter for the application without a supplement, including our revised wordlng, asking for final
prmted labeling.

ml——w ? 'W;’v—v—& 7’/{“?\3
Kathleen F. Bongiovanni

cc: .
18-343/5-063
18-998/S5-038
19-221/S-017
19-309/5-015
19-558/8-022
19-778/S-016
19-851/5-005
20-033/S-003 .
19-885/5-003
19-901/SNC  3-17-93
18-777/S-020
19-888/S-015
HFD-110 (all)
HFD-111/SBenton
HFD-111/KBongiovanni



JS- § 552(b)(4) Trade Secret / Confideﬂtial -
— § 552(b)(5) Dehberatlve Process

_ § 552(b)(4) Draft Labeling |



MA’(IH@%

[MTRY] | I T AP

CSO Review of Labeling

MDA - 18-898/8-038
19-221/8-017
19-309/8-015 i#ay) LY.
19-558/6-022 Prinivil (lmm}prﬂ) Tablets
19-778/8-016 Prinzide (lisinoprilthydorchiorothiazide) Tablets

Date of supilements: May 26, 1993

Date of amsndmen April 8, 1994

Date of reesipt: Aprii 11, 1994 |
Applicant: . Merck Research Laboratories

Background: Merck has submitted final printed labeting in response to our Octeber 21, 1993
approvabie lstier. The labeling has been revised to include the new WARNINGS, Angphylacteid
and Possilily- Ratﬁed Reactions subsections that we had requested in a supplement reguest lotter
dated February 17, 1983, '

ﬂm&m TmmmmmmtwlmamgmsmMmsmmmWs

Warniigs, Mg

. aiop . s '_:'-.-:;,.7.- RS e ' em W m m wE .
inhibitors - (including TRADENAME ) may be subject to a. vativty of adverse reactions, some of

them serious.
Aa@im (Bame as current section).

- Ansphylzctold reactions during desensitization: Two patients undergaing desensitizing
_ treatment with hymenoplera venom while receiving ACE inkibitors sustained life-threatening
-anaphytactold reactions. In the same patients, these reactions wers avoidind when ACE inhibitors
were igmporgrily witlihekd, but they reappeared upon inadvertgnt rechallsnge. _

" Anaphylsciold reactions during membrane aamwe Anaphylactoid reactions have
. been reported in patients dialyzed with high-flux membranes and reated eenaemv&anﬁy with an
ACE inhibitor. Anaphylacioid reactiens have also been reperted in patients undesgoing low-
density lipaprotein apheresis with dextran suifate absomhon (a procedure dependent upon

- devices not approved in the United States). :

Z:: TIONS, Cough: Presumabiy due to the inhibition of the degmsiaa{en of endagenous
bradykmm ;msfstem nonproductive cough has been reporied with all ACE inhibitors, always
. resolving after discontinuation of therapy. ACE inhibitor-induced cough sheuld be eonsﬁered m
the differential dtagneses of cough.

n addm«m the firm has deleted the e T —- subsection since this
nﬂemm IS now covered under WARNINGS, Anaphyiaatmd reactions c&uﬁng membrane



GXPOBAIFe.

punendation: | will prapare an approval lefler for thess Wmﬂs These
' mn under 21 CFR 314.70 {cH@ti), Supplements for changes that may be made
nem F@A approval.

&MN ? "év—(,x_‘w‘«—« b4 ;/‘f. .
Kathiesn F. Bongiovdani 7y
ce: 18-998/5-038
19-221/8-017
19-309/8-015
19-558/8-022
19-778/6-016
~HFD-110  (all) .
HFD-111/Bongiovanni
HFD-111/8Benton
kb/4/18/94
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