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HBA 15-998/5-024

Herck Sharp & Dohme Reseavrch Laboratories
Attention: Elliott T. Bergsr, Ph.D.
Sumneytown Pike

West Point, PR 19486

Dear br, Barger:

Please refer te your April 24, 1360 supplemaﬂtal aew drug application

submitted under section Ees(b)(l) of the Federal Food, Drug, and Cosmetic Act
- for Vasotec (emalapril maleate) Tablets.

We alse acknawi&dga reagiﬁt pf your amgndment dated Hovember 14, 1990,

The supplemental applicatien provides fer final printed labeling revised to
include the following changes:

WARNINGS: a new subsection, Fetal/Weonatal Morbidity and Mortalily has
pean added; ‘ '

PRECAUTIONS: the Pregmancy Catsgory has been changed to I the subsegtion
on Hursfag Mothers has been updated;

- ADVERSE REACTIONS: a new subsection, Fetal/Reonatal ﬁerbiq//g/sﬁa
Mortality, has been added;

GVERBOSAGE: the phrase “snd has béan remaved from neonatal circulation by
. peritoneal dialysis® has been added,

We have cempleted the review of this supplemental applicatien and it is

S approved.

(o)

. We remind you that you must semply with the requirements for an approved HDA
P sat farth under 21 CER 3?4,8& ‘and 314,81,

19

1]

Sincaerely yours,

Orig1na1 N__-—f/)
=10
HVFBAK{};/CSO & 5( ”/7\91?0

Raymond J. Lipicky, H.D.

. . - - bivegtor :
(with labeling) gJTTAJ*//T;; Division of Gardio-Remal Drug Products .
. ~K. j1-2% 0ffice of Drag Evaluation 1

Conter for Brug Evalustion and Research
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NDA 18-998/5-024

Werck Sharp & Dohwe Research Laboratories
Attention: Elliatt T. Berger, Ph.D.
Sumnaytown Pike

West Point, PA 19435

Pear Dr, Berger;

Please refer to your April 24, 1990 supplemental new drug applicatien
submitted under section 503(b)(1) of the Federal Food, Drug, and Cosmetic Act
for Vasotee (emalapril maleate) Tablets.

e also acknewledge receipt of your amendment dated September 18, 1890.

The supplemental application provides for draft labeling revised to include
the following changes: .

WARNINGS, Fetal/Neonatal Morbidity and Mortality: Information previously
under PRECAUTIONS, Pregnancy has been relocated to this subsection.
Information on human experience has besa updated,

PRECAUTIONS: The Prggnancy Category has been changed from C to 0. The
subgection Nursing Mothars has been updated,

ADVERSE REACTIONS, Fetal/Neonatal Morbidity and Mortality:s This
subsection has been added,

We have completed the review of this supplemental application as submitted
with draft labaling, Before this supplemeni may be approved, however, 1t will
be necessary for you to submit fimal printed labeling. The labeling should be
fdentical in content to the submitted draft labeling with the fellowing
exgeption; - : _

The HARNINGS, Fetal/Neonatal Morbidity and Movtality subsection should be
modified as in the anclosed marked-up draft labeling.

In addition, all previous revisions as reflected in the most recently approved
package insert must be included. To factlitate review of your subaission,
plesse provide a highlighted or marked-up copy that shows the changes that are
be iﬁg m&ée- . '

If additienal informatics relating to the safety or effegtiveness of this drug
becomes avatlable before we recaive the fimal priated 1abeling, revision of
that Yabeling may be required. ‘ |

please submit twelve copies of the printed labaling, seven of which are
fadividually maaﬁ%&é on heavy weight paper or simflar material.



Page 2 -~ KDA 18-998/5-024

Within 10 days after the date of this Tetter, you are reguired to amend this
suppliemental application, natify us of your intent to file an amgndment, or
follow one of your other options under 21 CFR 314.110. In the absence of such
action, FDA may take action to withdﬁgw this supplemental application.

Should you have any questions, please contact:
Ms. Kathleen Behgiovanni
Consumer Safety Officer
Telephone: (301) 443-4730

Sincerely yours,

R teldl2eo
Raymond J. Lipicky, H.D,
Birector

Bivision of Cardio-Renal Drug Products
Office of Brug Evaluation I
Center for Drug Evaluation and Research

Enclosure

HFD-110/CSO 0
HFD-80/DDIR .TﬁféaxykfffTZf;j%
HFD-110/KBongiovanni
'sb/9/25/90;9/25/90;10/5/90/0413Q
R/D: CGanley/10/2/90 '
SChen/10/3/90
CGraham/10/3/90
NMorgenstern/10/4/90

APPROVABLE
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HDA 18-298/5-024

Biomm

Marck Sharp & Dohme Research Labeoratories
Attention: Elliott Y. Berger, Ph.D.
Sumnaytown Pike

West Point, PA 19486

Dear Dr, Berger:

Please refer to vour April 24, 1980 supplemental new drug application
submitted under sectien 585(b)(}) of the Federal Food, DBrug, and Cosmetic Act
for Vasotec (emalapril maleate) Tabiets.

_ The supplemental application provides for draft iabe1ing revised to include
the following changes:

1. PRECAUTIONS: The Pregnancy Catégory has been changed from € te D.

2. WARRINGS: Informatien previously under PRECAUTIONS, Pregnancy, has
been relocated to this section. Information on Human Experience has
- been updated.

We have completed the review of this supplemental application as submitted
with draft labeling. Before this supplement may be approved, however, it will
pe necessary for you to submit final printed labeling modified as in the
enclosed draft Tabaling and as follows:

WARNINGS, Feta?fﬂe@natai Morbidity and Mortality

Add a mere camylate listing of potential risks to the fetus and
feonate to this subsection, including intrauterine grewth
retardation, fetal and ngonatal death, and passime {ncreased
incidence of patent ductus arteriosus,

ADVERSE REACTIONS

Update this section to include the frequency and rates, if known, of
fetal/neonatal morbidity and moriality,

If additional information refating te the safety or effectiveness of this drug
becomes available before we receive the final printed }abeliag, revision of
that laheling may be raquired.

Please submit twelve copies of the printed labeling, seven of which are
individug) 1y mounted on heavy weight paper or simflar material. :



Page 2 - NDA 18-998/5-024

Within 10 days after the date of this letter, you are required to amend this
supplemental application, notify us of your intent to file an amendment, or
follow one of your other options under 21 CFR 314,110, In the absence of such
action, FDA may take action to withdraw this supplemental application.

Should you have any questions, ﬁIeaééﬁaantaat:

Hs. Kathleen Bongiovanni
GConsumer Safety Officer
Telephone: (301) 443-4730

'Siﬁcerely yaurs,

RH& Fltoelao

Raymond J. Lipicky, W.D,

Birector

Diviston of Cardie-Renal Drug Products
0ffice of Drug Evaluation I T
Center for Drug Evaluation and Research

Enclosure

er—

\
Original NDA —

H

FD-110/C50 Y M,gﬁo

HFD-80/DDIR

HFD-110/KBongiovanni/6/28/90;7/31/90

clb/6/28/90;6/29/90;7/3/90;7/31/90;5b/8/3/90;8/8/90/3093C
R/D: CGanley/7/24/90

CGraham/7 /26/90

CResnick/7/30/90

NMorgenstern/7/30/9038/3/90

APPROVABLE ——
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Ui
Medical Officer Review v

IND #: 18998/SLR-024

Drug: Vasotec (enalapril, MSD)

Sponsor: Merck Shamp and Dohme Research Laboratories
Type of Submission: Labeling for use in pregnancy |
Date Received: 4/26/90

Date Review Completed: 6/21/90

Medical Reviewer #: 11-D

The sponsor has submitted the following information to support proposed changes in the labeling
of Vasotec for use in pregnancy.

Listing of enalapril cases

Listing of lisinopril cases

Listing of captopril cases

Listing of enalapril + captopril cases

Consultant's report regarding skull ossification defects
Bibliography of enalapril use in human pregnancy
Bibliography of lisinopril use in human pregnancy
Bibliogrpahy of captopril use in human pregnancy
Bibliography of enalapril + captopril use in human pregnancy

[-N- RS- RV R R

Currently, MSDRL has knowledge of the following numbers of cases in which
women were treated with one or more angiotensin converting enzyme»inh1bitors
during pregnancy.

Enalapril 70
Lisinopril 8
Captopril 61

Enalapril + Captopril 4

Thé listings are known reports of the use of ACE inhibitors during pregnancy.

mary of Consul R :

The consultant addressed questions pertaining to deformations or malformations in neonates
born to mothers receiving ACE inhibitors.

Hypoplasia of the calvarial bones, especially the occipital and parietal bones, has occurred in some
neonates after maternal use of ACE inhibitors. The calvaria bones are membranous bones. They require
a high oxygen tension for growth and subsequently have a high degree of vascularity. The etiology of this

- defect is unclear but one could hypothesize that hypotension during pregnancy is the cause. Vertex
craniotabes (prolonged vertex positioning results in compression and resorption of the top of the calvaria)
was a possibility, however, in one case the autopsy was performed by a
pediatrician/pathologist/embryologist and the defect was hypoplasia.

Descriptions of dysmorphic facies are poorly described . Craniofacial deformations (small
mandible, ear anomalies, abnormalities of the nose) are part of Potter sequence. Potter's sequence is the
result of oligohydramnios.

There were two reports describing different anomalies associated with first trimester involvement.
Anencephaly associated with the use of lisinopril and a lower extremity ending at mid-thigh associated
with the use of captopril. In the opinion of the consultant, the case of anencephaly was probably a
spontaneous event. The case of the lower extremity abnormality may very well be a malformation which
occurred during embryogenesis. It could also be a disruption from amniotic bands, resulting in a peromelic
limb ( 2nd or 3rd trimester). There was one case of malformation, a microscopically abnormal kidney with a
paucity of tubules, increased mesenchymal tissue, and glomerular maldevelopment. Not enough
information was given but this could represent a second trimester arrest of development.




Recommendations of
* Women receiving ACE inhibitors who want to become pregnant should have their physician change
their medication. Only if they are unresponsive to other medications should the women remain on ACE
inhibitors. .

* Indicate that calvarial hypoplasia has been a feature in some cases.

The company provides summary information of the pregnancies in which the fetus was exposed
to enalapril for varying periods of time (at the request of Dr. Cheryl Graham, M.D.). -

Category |: Children born to mothers who were on enalépril when they became pregnant and
subsequently discontinued therapy within the first 12 weeks of pregnancy.

No. of cases: .30

Qutcomes:
Normal infants 1
Spontaneous abortion
Elective abortion

- Intrauterine death
Cough, infant
Unknown

v W~

*Note: In many instances, the company reports the outcome as "presumably normal”.

Category 11: Children born to mothers who were on enalapril when they became pregnant and continued
enalapril therapy at least into the second trimester.

No. of cases: 18

Qutcomes:
Normal infants 6
Hyperkalemia 1
Anuria 7
Premature birth, ’
placental abruptio 1
Ossification defects 3

(included under
other outcomes also)
Renal tubular dysplasia,
anuria
Stillbirth
Unknown : 1

-

Cateory lll: Chidren born to women who were not receiving enalapril at conéeption,_bljt received enalapril
at some point during the pregnancy.

No. of cases: 25

Qutcomes:
Normal infants 1
Anuria
Intrauterine death
Polycystic kidney

-0 W



From the individual case reports and references in the medical literature, the f.oIIowing
conclusions about the use of ACE inhibitors in pregnancy can be made.
{1) The risks to the fetus are unknown when the mother is taking an ACE inhibitor at the time of
conception and during the first trimester.
(2) Use of ACE inhibitors during the second and third trimester of pregnancy can cause oligohydramnios
resulting in growth retardatlon hypoplastic lung development and craniofacial deformations (potter's
sequence).
(3) If ACE inhibitors are used during the third trimester and are used during the days prior to delivery, renal
insufficiency with anuria or oliguria can occur. :
(4) Some neonates with renal insufficiency due to maternal use of ACE lnh|b|tors have responded to
treatment with peritoneal dialysis.
(5) Neonatal calvarial hypoplasia has been reported with the use of ACE inhibitors during pregnancy.

After reviewing the data and references in the medical literature supplied by the sponsor, |
propose the following information should be included in the warnings section of the labeling for aill ACE
inhibitors. How it should be incorporated into the labeling can be decided by the company on an
individual basis.

v

2)

3) - ' ' .

5)




The revised labeling for Vasotec is presented on the following pages.
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In general, | agree with the revised labeling. The only additions should include: 1)

_ 2) ultrasound
examinations should be performed on pregnant women receiving vasotec to detect oligohydramnios
(guideline #3).

Chatles J. Ganley,MD.‘ U

cc: orig
HFD-110
HFD-110 /cso
HFD-110 /c. ganley
HFD-110 /c. graham
HFD-110/ s. chen



Medical Officer Raview B

NDA #: 18-998

Drug: enalapril maleate

Sponsor: MSDRL

Type of Submission: Revised labeling
Date Received: 9/19/90

Date Review Completed: 9/21/90
Medical Reviewer #: 11-D

The sponsor submits revised labeling in response to a our letter dated 8/10/90 (see
attached). The sponsor has addressed all of our concerns adequately. However, on 9/14/90 Dr.
Lipicky raised a contradiction in the labeling. These statements are from the revised labeling:

1) .

2) "Patients who do require ACE inhibitors during the second and third trimester of

pregnancy should be apprised of the potential hazard to the fetus, and frequent

ultrasounds should be performed to look for oligohydramnios."

3) " If Vasotec is used during pregnancy or if the patient becomes pregnant while tak/ng

Vasotec, the patient should be appraised of the potential hazard to the fetus".

The contradiction arises in that the labeling states that enalapril .
—————= and then goes on to describe what should be done when enalapnl is used dur/ng
pregnancy The problem arises with the statement
This statement should not be allowed in the labeling because it
contradicts the pregnancy category D classification that the drug will now have in the labeling
(and which the company had requested). Pregnancy category D acknowledges the potent/al risk
to the fetus but it also concludes that -

Pregnancy category D permits
the clinician to make a Judgement on an individual basis as to whether the drug should be used in

pregnancy. By allowing the sponsor to include the recommendation that enalapril
they are limiting the clinician from making a clinical judgement.

In addition, the statement "If oligohydramnios is observed, vasotec should be
discontinued”. This statement also limits the clinician from making a clinical decision whether
to continue orstop the medication. This statement .

Conclusion:
The Iabellng will be acceptable if the following sentences —
from paragraph 1: .— cmRtil -
from paragraph 2: If oligohydramnios is observed, vasotec should be dlscont/nued -

(WMA%%

Charles J. Ganley! M.D.

cc: orig
HFD-110/
HFD-110/cso
HFD-110/c.ganley; HFD-110/s.chen; HFD-110/c. graham



Medical Officer Review

IND #: 18-998/5-024

Drug: Vasotec

Sponsor: MSDRL

Type of Submission: Final Printed Labeling/Pregnancy
Date Received: 11/15/90

Date Review Completed: 11/26/90

Medical Reviewer *: 11-D

The sponsor provides final 1abeling for the use of Vasotec during pregnancy. The changes
had been agreed upon by the Cardio-Renal Division prior to this submission. (See attached for

changes) | Q\MW

Charles J. Ganley; M.D.

cc orig M
HFD-110/ M\/\

HFD-110/cso
HFD-110/c.ganley

HFD-110/s.chen » ' s\/lg/%a
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RECORD OF TELEPHONE CONVERSATION

November 5, 1990

NDA 18-998/S-024 Vasotec (enalapril- maleate) Tablets: Pregnancy Labeling
Elliott T. Berger, Ph.D.

Merck Sharp & Dohme Research Laboratories

(215)834-2310

Elliolt Berger FAXed in the attached revised wording on 11-2-9'0. Dr. Graham thought that it
was acceptable. Today | showed it to Drs. Lipicky, Ganley, and S. Chen and they agreed that it
was acceptable. | called Dr. Berger and he agreed to send in final printed labeling as soon as
possible.

M_T__ ZZ‘:_—_._‘_\

Kathieen Bongiovanni

cc:  NDA 18-998/S-024
HFD-110
HFD-111/KBongiovanni
HFD-110/CGraham
HFD-110/SChen
HFD-110/CGanley
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CSO Review of Labeling
NDA 18-998/SLR-024 (Change to Pregnancy Category D)
Date of submission:  April 24, 1990 (AE letter issued 8-10-90)

September 18, 1990 (second AE letter issued 10-5-90)
November 14, 1990 AF

Applicant: Merck Sharp & Dohme Research Laboratories
Drug Name: Vasotec (enalapril maleate) Tablets
Date of Review: November 15, 1990

Background: In our October 5, 1990 approvable letter for this supplement, we asked Merck
to revise the WARNINGS, Fetal/Neonatal Morbidity and Mortality subsection according to
-enclosed marked-up draft. The draft included (among other revisions) the sentence "If
oligohydramnios is observed, — _
Merck FAXed in a counterproposal on 11-2-90 that replaced the above sentence

with™"If oligohydramnios is observed, VASOTEC should be discontinued unless it is considered
life-saving for the mother." After Drs. Lipicky, Ganley, and S. Chen agreed that it was
acceptable, | called Dr. Berger (see Telecon 11-5-90) who agreed to send us final printed
labeling as soon as possible.

Review: This submission contains the final printed labeling for this supplement. Changes to
the labeling include:

WARNINGS: the addition of a new subsection, Fetal/Neonatal Morbidity and Mortality;

PRECAUTION:S: the Pregnancy Category has been changed to D; the subsection on Nursing
Mothers has been updated;

ADVERSE REACTIONS: the addition of a new subsection, Fetal/Neonatal Morbidity and Mortality;

OVERDOSAGE: the addition of the phrase "and has been removed from neonatal circulation by
peritoneal dialysis."

Conclusion: Merck has made all of the changes that were asked for and agreed to in the earlier
stages of this supplement review. | will prepare an approval letter for Dr. Lipicky's signature.

Kathleen F. Bongi’ovandni

5

cc: NDA 18-998/S-024
HFD-110 _
HFD-110/KBongiovanni
HFD-110/SBenton
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NCRCK SHARP & OONME REITARGH LABQRATORIES
REGULATORY AFFATRS AND REQULATORY LIATSON
BLUL BELL, PA
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DR. ELLIOTT T. BERGER

pU—

FRON:
pHONE : 215 - 834-2310

BLUE BELL

LOCATLON:
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CSO Review of Labeling
NDA 18-998/SLR-024

Date of submission:  April 24, 1990 (AE letter |ssued 8-10- 90)
September 18, 1990

Applicant: Merck Sharp & Dohme
Drug Name: Vasotec (enalapril maleate) Tablets
Date of Review: September 24, 1990 |

. Background:

In our August 10, 1990 approvable letter we asked Merck to modify their proposed Iabehng as
follows:
WARNINGS, Fetal/Neonatal Morbidity and Mortality
Add a more complete list of potential risks to the fetus and neonate to this Subsection,
including intrauterine growth retardation, fetal and neonatal death, and possible
increased incidence of patent ductus arteriosus.

ADVERSE REACTIONS

Update this section to include the frequency and rates, if known, of fetal/neonatal
morbidity and mortality.

Current Submission:

Merck responded with the September 18, 1990 submission containing draft labeling modified
as follows:

WARNINGS, Fetal/Neonatal Morbidity and Mortality -

Infants exposed in utere to ACE inhibitors should be closely >
"observed for hypotension, oliguria, and hyperkalemia. If oliguria
occurs, attention should be directed toward support of blood
pressure and renal perfusion.

)
L

(Note the deletion of the phrase

L

WARNINGS, Nursing Mothers: Information on lactating rats has been reblaced with the
following:



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

ADVERSE REACTIONS: A new subsection has been added:

Fetal/Neonatal Morbidity and Mortality

In infants exposed in utero to ACE inhibitors the following adverse experiences have
been reported: Fetal and neonatal death, renal failure, hypotension, hyperkalemia, skull
hypoplasia, limb contractures, craniofacial deformities, intrauterine growth
retardation, prematurity and patent ductus arteriosus (see WARNINGS Fetal/Neonatal
Morbidity and Mortality).

Review:

Merck has responded to our requests for modified labeling. in the interim, Drs. Lipicky and
Ganley discussed the proposed labeling and would like the following additional change:
WARNINGS, Fetal/Neonatal Morbidity and Mortality:

In the first paragraph, insert "including VASOTEC" after "ACE inhibitors” and delete —————

In the second paragraph, Drs. Temple, Lipicky, Ganley, and S. Chen met and decided to ask for a
modification of the sentence: "If ollgohydramnlos is observed, VASOTEC should be dlscontlnued"
- to "If oligohydramnios is observed, — ' —

Upon further review, Dr. Ganley suggested the following changes:

WARNINGS, Fetal/Neonatal Morbidity and Mortality:

In the second paragraph, second sentence, add " and death” after "...skull hypoplasia“; in the
third sentence, add "hypoplastec lung development, and intrauterine growth retardation" after
“craniofacial deformities."

Move the third paragraph ("Infants exposed...") to after the current forth paragraph ("Other
potential risks..."). In the paragraph beginning "Other potential risks...", delete -
from the first sentence.

| will prepare another approvable letter asking for the additional changes outlined above to be
submitted as FPL. | will check with Dr. Ganley on the acceptability of the submitted changes.

/&&’V@V\_P ,Mv‘z\w' 19”2 G0

Kathleen F. Bongiové’nni

cc: NDA 18-998/S5-024
HFD-110
HFD-111/KBongiovanni
HFD-110/CGanley
HFD-110/CGraham
HFD-111/SBenton
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DATE: 24 September 1990 :
NOTE TO: R.Lipicky

SUBJECT: Pregnancy Labeling for VASOTEC, NDA 18-998/S-024

In discussions with Dr. Ganley (see MOR dated 21Sep90) you
recommended that two sentences in Merck's proposed labeling

I agree that the statement

- : is contradictory to
classification in Category "D" and — However, I
disagree - ’ of the statement "If oligohydramnios is
observed, VASOTEC should be discontinued." The reasons for this
position are stated below. :

Oligohydramnios, unlike polyhydramnios, 1is associated with a
- _relatively small number of fetal abnormalities, all of which
involve fetal renal function. Renal agenesis and excretory
obstruction are the two most common findings according to
obstetrical textbooks. In the case of oligohydramnios associated
with maternal ACE inhibitor use, there have been at least two cases
reported to DESS in which oligohydramnios was reversible upon
discontinuation of the ACE inhibitor. In the 25 cases of neonatal
anuria reported to this Division in a 13 April 1990 Update from
DESS, there were fourteen cases in which pre-existing
oligohydramnios was reported. Nine of these infants died soon after
birth (64%). In the remaining 11 cases in which oligohydramnios was
either not reported (10) or did not occur (1) there were two deaths
(18%) . Certainly there could be a reporting bias here, but it is
"also possible that the presence of oligohydramnios is associated
with more severe fetal renal dysfunction and a worse outcome.

The association between oligohydramnios and maternal ACE inhibitor
use is certainly not common, since there are many cases on record
where pregnant women have received ACE inhibitors throughout
pregnancy without developing oligohydramnios. In general these
women delivered healthy infants. However, in those cases where
~oligohydramnios does occur, its association ‘with more serious
neonatal outcomes is compelling. Furthermore, there are cases of
neonatal anuria in which enalapril concentrations were measured
starting shortly after delivery. In these infants there was a
decrease in enalapril levels after dialysis, with a concurrent
increase in functional ACE and the return of renal function.

Discontinuing the use of VASOTEC in a pregnant women with
oligohydramnios would seem to be an appropriate recommendation for
labeling. I do not agree with Dr. Chen's recommendation that the
occurrence of oligohydramnios be cause for a re-assessment of the
situation. It may be, however,

C I don't think
‘this is a decision that should be left to the clinician. There is
. no evidence that continuation of treatment will result in a better



outcome for either the mother or the infant, and there are plenty
of therapeutic alternatives for controlling maternal hypertension.

In the case of serious life-threatening adverse events that we know
(based on the best possible evidence) to be drug-related, we don't
usually leave the decision to terminate therapy up to "clinical
discretion." We recommend discontinuation. A recent labeling
revision in which immediate discontinuation of the drug was
recommended was for labetalol in the WARNING section regarding
Hepatic Injury laboratory evidence of
liver injury : —— :

I stronqu recommend that the sentence regarding dlscontlnuatlon of
VASOTEC in the presence of oligohydramnios
As suggested above, this recommendation might be further expanded
by 1nc1ud1ng a recommendation -

_ Cheryl Graham

—~—

cc:

C.Ganley
S.Chen
K.Bongiovanni

C:\WP51\NDA\18998SEP. 090



Minutes of an Internal Meeting
September 28, 1990
NDA 18-998/S-024 Vasotec (enalapril maleate) Tablets

“Attending:  ‘Robert Temple, M.D. HFD-100  Office Director
Raymond Lipicky, M.D. HFD-110 Division Director
Shaw Chen, M.D., Ph.D. HFD-110 Group Leader/Medical
Charles Ganley, M.D. HFD-110 Medical Officer
Kathleen Bongiovanni HFD-111 Consumer Safety Officer

Background: see attached:  Medical Officer's Review 9-21-90, C. Ganley
Memo to Drs. Graham and Ganley from Dr. Chen, 9-21-90
Note to Dr. Lipicky from Dr. Graham, 9-24-90

Merck submitted a supplement to change the pregnancy category to D for Vasotec Tablets. There
was some discussion about how to word the second paragraph of the WARNINGS, Fetal/Neonatal
Morbidity and Mortality subsection, specifically if the sentence "If oligohydramnios is
observed, VASOTEC should be discontinued" Drs. Lipicky, Graham, Chen, and
Ganley -agreed to meet with Dr. Temple for his opinion. (Note: Dr. Graham could not attend the
meeting due to illness.) _

Meeting: Dr. Lipicky presented both arguments. ‘Dr. Temple thought that there should be a

qualified version of the sentence included in the labeling, such as
"If oligohydramnios is observed, VASOTEC should or
“If oligohydramnios is observed, VASOTEC should — ', or

"If oligohydramnios is observed,
We agreed and the meeting was adjourned.

Dr. Lipicky came up with the following recommendation:
"If oligohydramnios .is observed, - e

| will prepare an approvable letter for the supplement, including the above sentence in our
changes. ' ’

Loleen D S (0°2-50
Kathleen F. Bongiovaﬁni

cc: NDA 18-998/S-024
HFD-110
HFD-111/KBongiovanni
HFD-110/CGraham
HFD-110/SChen
HFD-110/CGanley
HFD-111/SBenton
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CSO Review of Labeling

NDA 18-998/SLR-024 |
e 1 0 190

Date of submission: April 24, 1990

- Applicant: Merck Sharp & Dohme
Drug Name: Vasotec (enalapril maleate) Tablets

Date of Review: June 26, 1990

Background: On October 19, 1989 we issued a letter to the holders of all ACE inhibitors

asking for quarterly reports summarizing their reported cases of neonatal anuria. Merck

responded with a report dated April 9, 1990. Merck's conclusions in this report were:
There is conclusive evidence to establish that ACE inhibitors can cause fetal hypotension
and anuria when used during the second and third trimesters. This can result in
oligohydramnios and fetal compression leading to limb contractures and dysmorphic
facies. Hypoplastic calvaria also appear to be caused by maternal use of an ACE inhibitor
but the mechanism for this is unknown. The relationship of ACE inhibitor use to other
defects which have been observed in single cases is not clearly delineated at this time. It
is recommended that ACE inhibitors not be used during pregnancy. If an ACE inhibitor is
'us_ed during pregnancy or if a patient becomes pregnant while taking an ACE inhibitor,
the patient should be apprised of the potential hazard to the fetus.

Current Submission: Based on their findings, Merck has submitted a supplement that
provides for a revision of the Pregnancy Category from C to D. The included annotated paste-up
of the package circular for Vasotec Tablets has been revised to relocate the information on the
use of enalapril in pregnancy, including the subsection, to the WARNINGS
section in conformance with Category D of the pregnancy labeling regulations.

In addition, Merck has reworded the — : - subsection as follows (new portions in
italics, deleted portions in brackets): '




SN

Recommendation: Charles Ganley, M.D., medical officer, has reviewed this supplement (see
MOR dated June 21, 1990) and suggested the following changes:

1) Add a more complete listing of potential risks, including intrauterine growth retardation,
fetal: and possible increased incidence of patent ductus arteriosus.

2)  Include wording similar to the foIIowmg

P

| discussed the proposed labeling with Charles Resnick, Ph.D., and we came up with the
following recommendations: y
1) The subheadings under the WARNINGS section all deal with specific problems; for enalapril
these subheadings include Angioedema, Hypotension, and Neutropenia/Agranulocytosis. Merck
has proposed putting the information on use in pregnancy under the subheading ————  Dr.
Resnick suggests using a subheading that describes the adverse experiences, such as
Fetal/Neonatal Morbidity and Mortality.

2) The subsection should begin with the sentence "ACE mhlbltors can cause fetal and neonatal
morbidity and mortality when administered to pregnant women;
: followed by the human experience data, followed
by the applicable animal data. The sentence “If VASOTEC is used during pregnancy or if the
patient becomes pregnant while taking VASOTEC, the patient should be apprised of the potential
hazard to the fetus" should be moved to after the description of the human and pertinent animal
data, as described in. 21 CFR 201.57 (f)(6)(d).

3) The sentence

-
- — should be deleted, since ACE inhibitors cross the human
placenta and this information is included in the labeling.

In addition, the ADVERSE REACTIONS section should be updated to include the frequency and the
rates, if known, of fetal/neonatal morbidity and mortality (21 CFR 201.57 (e)).



Conclusion: | recommend that we issue an approvable letter to Merck for this supplemental
application, including all of the above modifications.

L;/—Q\JIZZ_L '? /—)/’f“—t’/ .oim/";\’~~<
Kathleen F. Bongiovan?\i-

cc: NDA 18-998/S-024
HFD-110
HFD-110/KBongiovanni
HFD-110/CGanley
HFD-110/CGraham
HFD-110/SBenton



