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HIGHLIGHTS OF PRESCRIBING INFORMATION e HOW SUPPLIED
CAPOTEN® TABLETS \{) anlels) , 25, 50, 100 mg; scored (3} ‘
(captopril tablets) \ =+ CONTRAINDICATIONS =rerommormmcr e
WARNING: USE IN PREGNANCY Known hypersensilivity (e.g., angicedema) to any ACE inhibitor.
WARNINGS/PRECAUTIONS wosmersssrrmrsrmre S—

ACE Inhibitors can cause injury and even death to the
{ing fetus. When pregnancy is detected, CAPOTEN shoul

When used in pregnancy during the second and thirdfimesters,

evelop~
\be dis-

continued as soon as possible. See WARN)NGSIPRECAUTIONS:
4p ;j t {51 {Fetal/Neonatal Morbidity and Montality (5.5).
g ess— RECENT LABELING CHANGES
v I {?‘Kf‘ "~ Indications (1.x)
R Warnings/Precautions (5.x, 5.y, 5.2)
BErO {i«; Adverse Reacfions (8.x)
S}"‘ Rt et s e - INDICATIONS AND USAGE .
C » Hypertension {caution in renally-impaired patients), alone-or in

combination with other anti-hypertensives (1.1)
» Congestive Heart Failure, usually in combination with di
digitalis {1.2)
« Leit Ventricular {LV) Dysfunction after Myocardial Infa

retics and

ction to

improve survival and reduce morbidity in clinically stable patients
with LV ejection fraction < 40% (1.3)
* Diabetic Nephropathy (Type 1 IDD with proteinuria > 500/mg/day
and retinopathy) (1.4)
------------------------------ DOSAGE AND ADMINISTRATION
General: Take 1 hour before meals. Individualize dosage.
Iniiation of Usual Daily Do Not
Indication . Therapy ose Exceed
Hypertension 25 my 25-150 m 450 my/
v bid orgtid bid or tid'g day
Heart Failure 25 mg tid 53-100 mg 453 mg/
i ay
LV Dysfunction
after Mi 12.5 mg tidt 50 mg tid
Diabetic .
Nephropathy 25 mg tid .

* Usual daﬂ‘);’dosing does not exceed 50 mg BID or TID. Ccmsider

‘ g g‘ . i adding a thiazide-type diuretic. (2.2) |
e, &l'!/av " gq tA gmgle dose of 6.25 mg should precede initiation of 12.5
&, 5 s

9

|
» Angicedema with possibility of airway obstruction. (5.1)
* Neutfopenia (<1000/mnw) with mysloid hypoplasia (5.2)
* Excessive hypotension {5.4) )
* Fetal/Neonatal Morbidity and Mortality (5.5)
* Hepatic failure (5.6)
» Use with caution in renal impaimment. (2.6, 5.7)
* Hyperkalemia (5.8)
+ Cough (5.9)
T

ost Common Adverse Reactions {2 n/100) (8)

* rash \_(sometinge;! with arthralgia and eosinophilia}, taste
impairmeni (diminution or loss), cough, pruritus, chest pain,
palpitations, tachycardia, proteinuria

Frr

/lm "Dy

» Beta-Blockers (6.4) g

7
» Agenls Increasing Serum Potassium (6.5) ot 7

* Lithium (6.7) /f&} ;Q’I
e USE IN SPECIFIC POPULATIONS = /5:} ™
P Pregnancy: Fetal/Neonatal Morbidity and Mortality (5.5)

r Laclating Women: Potential for serious adverse reactions in "
nursing infants. (7.3) A
Pediatric Use: Safety and effectiveness not established. Use only ' ,g,«%
if other measures ineffective. (7.4} s

Henal‘-impairment: Use with caution. (2.6, 5.7)

'See P for PATIENT COUNSELING INFORMATION «ocoe

[
iﬁ::e highlights do not include all the information needed to
cribe Capoten safely and gffectively. See Capoten's

*\éﬂli k,,\g

w’f@%f

{  WARNING REGARDING USE IN PREGNANCY
1 . INDICATIONS AND USAGE
1.1 Hypertension
1.2 Heart Failure
1.3 Left Ventricular Dysfunction after Myocardial Infarction
1.4 Diabetic Nephropathy
2 DOSAGE AND ADMINISTRATION
2.1 General
2.2 Hypertension
2.3 Heart Failure
24 LVF after MI
2.5 Diabetic Nephropathy :
26 Dosage Adjustment in Renal Impairment
3 HOW SUPPLIED/STORAGE AND HANDLING -
4  CONTRAINDICATIONS
5  WARNINGS/PRECAUTIONS
5.1 Angioedema
5.2 Neutropenia/Agranulocytosis
53 Proteinuria
5.4 Hypotension in salt/volume depletion
55  Fetal/Neonatal Morbidity/Mortality
5.6 Hepatic Failure )
5.7 Impaired Renal Function
5.8 Hyperkalemia
59 Cough
5.10 Valvular Stenosis
5.11 Surgery/Anesthesia
5.12 Hemodialysis

\‘;{COMPREHENSIVE PRESCRIBING INFORMATION: INDEX — ﬂq/ 'S 4 s::“’g

&

n (24) P preh prescribing information provided below.
L ;f; 5 I gwg?‘aiusl dose in renal impairment (2.6, 5.7) F\} f }‘ |
e ‘ o0 A G Ioad Map

DRUG INTERACTIONS  /

| Hyp:?tension—Patients on DiureticTherapy

2 Agents Having Vasodilator Activity

3. Agents Causing Renin Release

f Agerits With Sympathetic Activity

5 Agenp Increasing Serum Potassium )
6 Inhibitors of Endogenous Prostaglandin Synthesis
7 Lithium ‘

3 Drug{Lab'oratory Test Interaction {Acetone)
USE I\N SPECIFIC POPULATIONS

7\1 Pregnancy

7.2 Labor and Delivery

73 Lactating Women

pooo0n0

[+)]

7/4 Pediatric Use

7.5 Geriatric Uss

8| ADVERSE REACTIONS

81 Allere}‘d Laboratory Findings

1 OVEﬁxDOSAGE )

11 DES(T‘RIPTBDN

12} CLINICAL PHARMACOLOGY

12,1 Mechanism of Action

12.2 Pharmacodynamics

1283 Pharr‘hacoldneﬁw

13 NONFLINI(;AL TOXICOLOGY

1348 Cardpogemsis. Mutagenesis, Impairment of
| Farfility

13.R Anima‘u Toxicology

14 CUNIPAL STUDIES . -
P PATIE‘NT COUNSELING INFORMATION

W@@MA.} e \(é /’.zﬁfb‘

.
[To regort SUSPECTED SERIOUS ADRS, eail Gmartacturor] at %4 218
~ \phone #) or FDA's MedWatch at 1-800-FDA-1088 by
” ¥

- DRUG INTERACTIONS rmrreom s e
* Diuretics (6.1) . ) .
» Other vasodilators (6.2) :
» Agents Causing Renin Release {6.3) i
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INDICATIONS AND USAGE

Hypertension: CAPOTEN is indicated for the treatment of
hypentension.

In using CAPOTEN, consideration should be given|to the risk
of neutropenia/agranulocytosis (see  WARNINGS/PRECAU-
TIONS). ! .

CAPOTEN (caplopril) may be used as initial therapy for
patients with normal renal function, in whom the risk is relatively
low. In patients with impaired renal function, particularly those
with collagen vascular disease, captoprii should be reserved.for
hypertensives who have either developed unaccep
effects on other drugs, or have failed to respond sati
drug combinations. "

CAPOTEN is effective alone and in combination Wi
antihypertensive agents, especially thiazide-type diu
blood pressure lowering effects of caplopril and" thigzi
approximately additive.

Heart Failure: CAPOTEN is indicated in the irea

require the presence of digitalis, however, most cont ¢
cal trial experience with captopril has been in patients receiving
digitalis, as well as diurstic treatment. L
Left Ventricular Dysfunction Atter Myocardial Infa
CAPQOTEN is indicated {o improve survival following
infarction in clinically stable patients with left ventriculz
tion manifested as an ejection fraction < 40% and to o
incidence of overt heart failure and subsequent hospi
for congestive heart failure in these patients. )
Diabetic Nephropathy: CAPOTEN is indicated for |the
ment of diabetic nephropathy - (proteinuria . >500
patients with type | insulin-dependent diabetes me I
retinopathy. CAPOTEN decreases tha rate of progues
renal insufficiency and development of serious ativersa ;
Sis).
(Bl

o (e
DOSAGE AND ADMINISTRATIO &% ©

CAPQTEN (captopril) should be taken one hour befg
Dosage must be individualized.

Hypertension: Initiation of therapy requires considE
recent antihypertensive drug; troatment, the extent of bigod pres-
sure elevation, salt restriction, and other clinical circumsta
possible, discontinue the patient's previous antihypertensi
regimen for. one week before starting CAPOTEN. ' - .

The initial dose of CAPOTEN is 25 mg bid or tid. i sati
reduction of blood pressure has not been achieved afte
two weeks, the dose may be increased 1o 50 mg bid or fid.
Concomitant - sodium restriction may be beneficia
CAPOTEN (captopril) is used alone.

The dose of CAPOTEN “in hyperiension usually fioe
exceed, 50 ing tid. Therefore, if the bicod pressure has|fiot been
satisfactorily controlled after one to two weeks at this ‘dp
the patient is not already receiving a diuretic), a modes
a thiezide-type diuretic (e.g., hydrochlorothiazide, 25 mg
should be added. The diuretic dose may. be increased a
two-week intervals until its highest usuat antihypertensive
reached.

it CAPOTEN is.being started in a patient already re|
diuretic, CAPOTEN therapy should be initiated under cl
ical supervision {(see:DRUG INTERACTIONS regarding
sion (6.1)), wilh dosage and fitration of CAPOTEN
above,

It turther blood pressure reduction is required, the(/dose of

‘

Ui gl 2Ol

81126 Federal Register/ Vol. 65, Np. 247/ Friday, ‘December 22, 2000/ Proposed Rules
COMPREHE; ‘IS:IVE PRESCRIB]NG I‘NFOBMATION
~ CAPOTEN may be increased to 100 mg bid or tid and then, it
. -~ ! WARNING: USE IN-PREGNANCY | - necessary, to 150.mg bid or tid (while continuing the diuretic),
i // When used in pregnancy during the second and third tfimesters, }

ACE inhibitors can cause injury and even death to the ‘develo.p- The usual dose range is 25 to 150 mg bid or tid. A maximum

VLV\ ing fetus. When pregnancy is detected, CAPOTEN should be dis- daﬂ‘y dose of 450 mg CAPOTEN should not be exceeded.
: continued as soon as possible. See WARNINGS/PRECAUTIONS: For patients with severe hypertension (e.g., accelerated or
WM ML Fetal/Neonatal Morbidity and Mortality (5.5). malignant hypertension), when temporary discontinuation of

wnjem antihypertensive therapy is not practical or desirable, or
when prompt titration to more normotensive blood pressure lsvels
is indicated, diurstic should be continued but other current anthy-
periensive medication slopped and CAPOTEN dosage promptly
initiated at 25 mg bid or tid, under close medical supervision.
When necessitated by the patient's clinical condition, the daily
dose of CAPOTEN may be increased every 24 hours or less under
com‘inuous medical supervision unlil a satisfactory bicod pressure
response is obtained or the maximum dose of CAPOTEN is
reaghed. In this regimen, addition of a more potent diuretic, e.g.,

) iuro§emide. may also be indicated.

Bs‘:ta~blockers may also be used In conjunction with CAPOTEN
therapy (see DRUG INTERACTIONS (6.4)), but the efiects of the
wo drugs are less than additive.

He‘art Failure: Initiation of therapy requires consideration of
recent diuretic therapy and the possibility of severe saltvolume

- depletion. In patients with sither normal or low blood pressure,

who have bsen vigorously. treated with diuretics and who may be
hyponatremic.and/or hypovolemic, a starting dose of 6.25 or 12.5
mg tid may minimize the magnitude or duration of the hypoten-
sive effect (see WARNINGS/PRECAUTIONS: Hypotension (5.4));

for hese patients, titration to the usual daily dosage can then

oceur within the next several days.

For most patients the usual initial daily dosage is 25 mg tid. After
a dqse of 50 g tid is reached, further increases.in dosage should
be delayed, where possibie, for at least two weeks 1o determine i
a satisfactory response occurs. Most patients studied have had a
satisfactory clinical.improvement at 50 or 100 mg tid. A maximum
dailyi dose of 450 mg of CAPOTEN should not be exceeded.

) CA}POTEN', should generally be used in conjunction with a
diuretic and digitalis. CAPOTEN therapy must be initiated under
very close medical supervision. )

Le$t Ventricular. Dysfunction After Myocardial Infarction:
The recommended dose for long-term use in patients following a
my‘oo@rdial infarction is a target maintenance dose of 50 myg tid,

Thgrapy may be initiated as early as thres days following a
myocT-ardial infarction. After a single dose of 6.25 my, CAPOTEN
therapy. should be.initiated at 12.5 mg tid. CAPOTEN should then

‘be increased 1o 25 mg fid during the next several days and to a

target dose of 50 mg tid over the next several weeks as tolerated
(see CLINICAL PHARMACOLOGY (12:2)) . :
CAFOTEN may be used in patients treated with other post--
myocardial infarction therapies, e:g., thrombolytics, aspirin, beta
blockers. -
Diqbetic Nephropathy: The recommended doss of CAPOTEN
for fong term use to treat diabetic nephropathy is 25 mg tid.

Other antihypertensives, such as divretics, beta blockers,

centrally acting agents or vasodilators may be used in conjunction
with CAPOTEN it additional therapy is required to further lower
blood pressure.

Dosage ‘Adjustment in Renal Impairment: Because

_CAPOTEN is excreted primarily by the kidneys, excretion rates

are reduced in patients with impaired renal function. Thase
patients will take longer to reach steady-state captopril levels and

,will reach higher steady-state levels for a given daily dose than

patients with normal renal function. Thersfore, these patients may
respond to smaller or less frequent doses.:

Accordingly, for patients with significant renal impairment, initial
daily qosags of CAPOTEN should be reduced, and smaller incre-
ments utilized for titration, which should be quite slow {one-1o two-
week| intervai§). Alter the desired therapeutic effect has been
achieYed. the dose should ba slowly back-litrated to determine the
minimal effective dose. When concomitant diuretic therapy is
requirfd. a loop diurefic {e.g., furosemide), rather than a thiazide A
diuretic, is preferred in patients with sévere renal impaimment. (See
also WARNINGS/PRECAUTIONS: Hemodialysis (5.12))
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3 HOW SUPPLIED

4 CONTRAINDICATIONS

5 WARNINGS/PRECAUTIONS

- that the same risk factors for neutropenia are present.

g tablets in

12.5 my tablets in bottles of 100 and 1000, 25
and 1000,

bottles of 100 and 1000, 50 mg tablets in bottles of 1
and 100 mg tablets in botlles of 100. Botlles contail
charcoal canister.
Unimatic unit-dose packs containing 100 tablets are-also avail-
able for @ach potency: 12.5 mg, 25 mg, 50 mg, and 100 mg.
The 12.5 mg tablet is a biconvex oval with a partial bisect bar;
the 25 mg tablet is a biconvex rounded square with (a quadrisect

" bar; the 50 and 100 mg tablets are biconvex ovals With a bisect

bar. All captopril tablets are white and may exhibit slxght sul-
furous. odor.

Storage: Do not store above 86° F. Keep bottles tightly clesed
{protect from moisture).

CAPOTEN (captopril) is contraindicated in patie
hypersensitive to this product or any other angiotensin:
enzyme inhibitor (e.g., a patient who has experienc
ma during therapy with any other ACE inhibitor).

gy,
To report SUSPECTED SERIOUS ADRs, call (man
(phone #) or FDA’s MedWatch at 1-800-FDA-1088

desiccant-

Angicedema
Angioedemna mvolving the exlremities, face, Hi

treated with ACE' inhibitors, lncludlng captopnl lt
involves the tongus, glattis or larynx. atrway may occur

limited to, subcumneous administration of a 1:1000
epmephnne should be promptly instituted.

lips and: extremmes has usually resofved with di nuation oi
captopril; some cases required medical therapy. (See PATIENT
COUNSELING INFORMATION (P) and ADVERSE REACTIONS

{8))

Neutropenia/Agranulocytosis
Neutropenia (<1000/mm?3) with myeloid hypoplasia has

‘resulted from use of captopril. About half of the neutropenic

patients developad systemic or oral cavity infections oflother fea-
tures of the syndrome of agranulocytosis.

The risk of neutropenia is dependent on the clinical status of the
patient:

In clinical trials in patients with hyperiension who have normal
renal function (serum creatining less than 1.6 mg/dL and no colla-
gen vascular disease), neutropenia has been seen in one patient
out-of over 8,600 exposed.

In patients with some-degree of renal fallure (serum ¢ ahmne at
least 1.6 mg/dL) but no collagen vascular disease, the nsk of neu-
tropenia in clinical trials was about 1 per 500, a fraquenty over 15
times that for uncomplicated hypertension. Daily doses)-of capto-
pril were relatively high in these patients, particularly
their diminished renal function. In foreign marketing exp
patienls with renal failure, use of allopurinol concom

tion has not appeared in U.S. reports. )
in patients with collagen vascular diseases (e.g., systemi

neutropama occurred in 3.7 petcent of patients in clini
While none of the over 750 patients in formal clinical i
failure developed neutropenia, it has occurred during the
quent clinical expetience. About hali of the reported

patients also recsiving procainamide. in heart failure, il

The nautropema has usuvally been détacted within three months
after camopril was staried. Bone marrow examinations iy patients
* with neutropema consnstenlly showed myeloid hypoplasia, fre-
quently accompanied. By erythroid - hypoplasia and screased
numbers of megakaryocytes (e.g., hypoplastic bone mjrow and

-
pafncytopenia); anemia and thrombocytopenia were sometimes
sasn.
l:n general, neutrophils returned to nomal in about two weeks
after captopril was discontinued, and serious infections were timit-
to clinically complex patients. About 13 percent of the cases of
neutropenia have ended fatally, but aimost all fatalities were in
paﬁems with serious illness, having collagen vascular disease,
failure, hearnt failure or immunosuppressant therapy, or 2
combmahon of these complicating factors.

Evaluauon of the hypertensive or heart failure patient
should always include assessment of renal function.

ll captopril is used in patients with impaired renal funclion, white
blo‘od cell and differential counts should be evaluated prior to
stamng treatment and at approximately two-week intervals for
about three months, then periodically.

h‘v patients with collagen vascular disease or who are exposed

to oihef drugs known to affect the white cells or immune sesponse,

pamcularty when there is impaired renal function, captopril should

be used only after an assessment of benelit and risk, and then
caution.

A‘ll patients treated with captoprit should be told to report any
signs of infection {e.g., sore throat, fever). if infection is suspect-
ed Lwhrte cell counts should be performed without delay.

Since discontinuation of caplopril and other.drugs has generally
led fo-prompt return of the white count to nionmal, upon confirma-
non of neutropenia (neutrophil count <1000/mm?e) the physician

id withdraw captopril and closely foliow the patient's course.

Proteinuria

Total urinary proteins greater than 1 g per day were seen in
about 0.7 pescent of pafients recenvmg captopril. About 90 percent
of ahecled patients had evidence of prior renal disease or received
relalively high doses of captopril (in excess of 160 mg/day), or
both. The nephrotic syndrome occurred in about one-filth of pro-
teinuric patients. In most cases, proteinuria subsided or cleared
with‘in six months whether or not captoprii was continued.
Pargmeters of renal function, such as BUN and creatinine, were
seidom altered in the palients. with proteinuria.

Hypotension

Excessive hypotension was rarely seen in hypertensive patisnts
but is a possible consequence of caplopril use in salt/volume
depIFted persons {such as those treated vigorously with diuretics),
pahems with heart failure or those paiients undergoing renal
di alys:s (See DRUG INTERACTIONS (6.1).}

In heart failure, where the blood pressure'was either normal ot
low, transient decreases in mean blood pressure greater than 20
percent were recorded in about half of the patients. This transient

‘te‘nsion is more likely to occur after any of the first several
dosas and is usually well tolerated, producing either no symptoms
or br‘ief mild lightheadedness, -although in tare instances it has
been - associated with arthythfmia or “conduction defects.
Hypdtension was the reason for discontinuation of dryg in
35 percent of patients with heart Jailure.

BECAUSE OF THE POTENTIAL FALL IN BLOOD PRESSURE

THESE PATIENTS, THEHAP\' SHOULD BE STARTED
UND R VERY CLOSE MEDICAL SUPERVISION. A starting dose
of 625 or 12 5 mg tid may minimize the hypotensive sffect.
Patients should ba followed closely for the first two weeks of treat-
ment‘ and whenever the dose of captopri and/or diurelic is
mcreasad In patients with heart failute, reducing the dose of
diuretic, it teasible, may minimize the fall in bicod pressure.

Hyﬁotens(on is ‘not per se a reason to discontinue captopril.
Somé decrease of systemic blood pressure is a common and
desnable observation upon - initiation- of CAPOTEN (captopn!)
treatment in'heart failure, The magritude of the decrease is great-
est early in the course of treatment; this effect stabilizes within a
weekior two, and generally retumns to| Ppretreatment levels, without

‘adecrease in therapeutic efficagy, within two months.

Fetal/Neonatal Morbidity and Mortality

ACE inhibitors can cause fetal and néonatal morbidity and death
when| administéred to pregnant worhen. Several dozen cases
have been reported in. the world Jiterature. When pregnancy is
delecrd. ACE inhibitors should be discontinued as soon as pos-
sible.

The|use of ACE inhibitors during the second and third rimesters ~

of pregnancy has been asseciated with fatal and neonatal injury,
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. including hypotension, neonatal skuli hypoplasia,

57

58

reversible or irreversible renal failure, and death. Oligo!
has also been reported, presumably resulting from decr

although itis not clear whether these occurrences were
ACE inhibitor exposure.

These adverse sffects do not appear to have resuled from
intrauterine ACE inhibitor exposure that has been limiled to the
first trimester. Mothers whose embryos and fetuses are exposed
to ACE inhibitors only during the first trimester shonid be so
informed. Nonetheless, when pafients become
physicians should make every effort to discontinue t
captopril as soon as possible.

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

it oligohydramnios is observed, captopril should be discontinued
unless it is considered life-saving for-the mother. Contraction
stress testing (CST), a non-stress test {NST), or biophysical profil-

g use of

ing (BPP) may be appropriate, depending upon the week of preg-
nancy. Patients and physicians should- be aware, howgver, that
oligohydramnios may not appear until after the fetus has sustained

irreversible :njury

should be closely observed for hypotension, oliguria, al hyper-
kalemia. if ofiguria occurs, attention should be directe toward

sion and/or substituting for disordered renal function.
pril may be removed from the adult circulation by hem
there is inadequate data concerning the effectiv i ess of
hemodialysis for removing it from the circulation of ne na(es or
children. Peritoneal dialysis is not effective for removing gaptopril;
there is no information concerning: exchange transfilsion for
removing captopril from the general circulation.

When capiopsit was given to rabbits at doses about 0.8 to 70
times {on a mgkg basis) the maximum recommended human
dose, low incidences of craniofacial malformations were seen. No
teratogenic effects of captopril were seen in:studies of pregnant
rats and hamsters. On a mg/kg basis, the doses used were up to
150 ﬁmes (in hamstars) and 625 times (in rats) the maxirmum
recommended human dose.

Hepatic Failure

Rarely, ACE inhibitors have been associated with a s)
that starts with cholestatic jaundice and progresses o
hepatic necrosis and (sormetimes) death. The mechani
syndrome: is_not understood. Patients receiving ACE
who develop jaundice or marked elevations of hepatic g
should discontinue the ACE inhibitor and receive -apj
medical follow-up. ‘

Impaired Renal Function ’

Hypertension--Some patients with renal disease, paj
those with- severe renal artery stenosis, have developed jncreas-
es\m BUN: and serum creatinine after reductmn of blood pressure

of diuretic may be required. For some of these patients, itjmay not
be possible to normalize blood pressureé and maintain adequate
renal perfusion,

Meart. Failure~About 20 percent of patients develop
‘elevations of BUN and serum creatinine greater than 20
above normal or baseline upon long-term treatment with ¢a
Less than § pescent of patients, generally those with seve
exishng renal diseass, requnred discontinuation of freatme
to progressively increasing creatinine; subsequent impro)
probably depends upon the severity of the undelyil
disease.

See CLINICAL PHARMACOLOGY {1 2) DOSAGE AND
ISTRATION (2.6), ADVERSE REACTIONS: Altered Lak
Findings (8.1).

Hyperkalemia

f DMIN-
joratory

regnant,

5.1

62

6.3

6.4

(
Elevanons in ‘serum potassium have besn observed in some
patlents treated with ACE inhibitors, indluding captopril. When
treated with ACE inhibitors, patients at risk for the development of
hypgrkalemua include those with: renal insufficiency; diabetes mel-
Mus and those using concomitant potassium-sparing diusetics,
potasstum supplements or potassium-coniaining salt substitutes;
or other drugs associated with increases in serum potassium. Ina
trial :ot type ) diabetic palients with proteinuria, the incidence of
withdrawal of treatment with captopril for hyperkalemia was 2%
(4/297) In two trials of normotensive type 1 diabelic patients with
mlaoalbummuna, no captopril group subjects had hyperkalemia
(0/116) (See PATIENT COUNSELING INFORMATION (P); DRUG
INT EHACT\ONS (6.5); ADVERSE REACTIONS: Ailtered
Laboratory Findings (8.1).)
Cough
Cough has been reported with the use of ACE inhibitors.
Charactenstlcaily. the cough is nonproductive, persistent and
resolves after discontinuation of therapy. ACE inhibitor-induced
cough should be considered as part of the differential diagnosis of
cough

5,10 Val‘vular Stenosis

There is concem, on theoretical grounds, that patients with
aomc‘: stenosis might be at particular risk of decreased coronary
perfusion when treated with vasodilators because they do not

develop as much afterload reduction as others. -

5.11 5urgeryIAnesthes1a

in panems undergoing major surgery or during anesthesia with
agan§s that produce hypotension, captopril will block angiotensin It
forrnghon secondary fo compensatory renin release. Iif hypoten-
sion occurs and is considered to be due to this mechanism, it can
be cqi-rected by volume expansion.

R Herpodialysns

Recent clinical observations. have shown an association of
hypersensmvny -like: (anaphylactoid) reactions during hemodialy-
sis w‘nh high-flux dialysis membranes (e.g., AN69) in patients
recenfmg ACE inhibitors. in these patients, consideration should
be given fo using a different type of dialysis membrane or a

different class of medication.

DRU‘G INTERACTIONS

Hyp‘aotension—Panems on Diuretic Therapy

Patlents on diuretics and especially those in whom diurstic
iherapy was recently instituted, as well as those on severe dietary
salt restriction or dialysis, may occasionally experience a precipi-
tous reduction of blood pressure usually within the first hour after
receiving the initial dose of captopril.

The|possibility of hypotensive effects with captopril can be min-
imized by either discontinuing the diuretic’ or increasing the salit
intake| approximately one week prior to initiation of treatment with
CAPQTEN or inttiating therapy with small doses (6.25 or 12.5 mg).
Altemmatively, provide medical supervision for at least one hour
after the initial dose. If hypotension occurs, the patient should be
placed in a supine position and, if necessary, receive an intra-
venous infusion of normal saline. This transient hypotensive
response is not a contraindication to further doses which can be
given ] ithout dx(ﬁctmy once the blood pressure has increased
after vplume expansion:

Agents Having Vasodilator Activity

Dalé on the effect of concomitant use of other vasod?ators in
panents receiving CAPOTEN for heart failure are not available;

of angma) or other drugs having vasodilator activity should, if pos-
sible, be discontinued  before starting CAPOTEN. i resumed
duting [CAPOTEN therapy, such agents should be administered
cautiously, and perhaps at lower dosage.

Agents Causing Renin Release

Captopsil'’s effect; wil! be augmented by antihypertensive agents
that cause renin release. For example, diurstics {e.g., thiazides)
may achvate the renin-angictensin-aldosterone systam.

Agents Affecting Sympathetic Activity

The syrnpathehc nervous system may be wpec:ally importantin
supporhng biood pressure in patients receiving captopril alone or
with diuretics. Therefore, agents affecting sympathetic activity
(e.g., gangtionic blocking agents or adrenargic nauron blocking

therefore nitroglycatin of other nitrates (as used for management
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agents) should ba used with caution. Beta-adrene blocking
drugs add some further antihypertensive effect to captopril, but the
overall response is less than additive.

Agents Increasing Serum Potassium

Since captopril decreases aldosterone production, elpvation of
as
supple-
ments should be given only for documented hypokalemia, and
then with caution, since they may lead to a significant increase of
serum potassium. Salt substitutes containing potassiim should
also be used with caution.

Inhibitors Of Endogenoiis Prostagiandin Synthes]

It has been reported that indomethacin-may reduce the antihy-
pertensive effect of caploprit, especially in cases of{low renin
hypertension. Other nonsteroidal anti-inflammatory agents (e.g.,
aspirin) may also have this effect.

Lithium

Increased serum lithium levels and symptoms of lithitm toxicity
have been reported in patients receiving concomitant lithium and
ACE inhibitor therapy. These drugs should be coadminigtered with
caution and frequent monitoring of serum lithium levelsis recom-
mended. If a diuretic is also used, it may incredse the risk of

- lithium toxicity.

Drug/Laboratory Test Interaction
Captopril may cause a false-posilive urine test for acetone.

USE IN SPECIFIC POPULATIONS

Pregnancy Categories C (first trimester) and D {setond and
third trimesters) See  WARNINGS/PRECAUTIONS:
Fetal/Neonatal Morbidity and Mortality (5.5).

tactating Women :

Concentrations of captopril in human milk are approximately one

percent of those in matemal blood. Because of the p ‘ ntial for
serious adverse reactions in nursing infants from captopril, a deci-
sion should be made whether 1o discontinue nursing or to discon-
tinue the drug, taking into account the importance of OTEN

{captopril) to the mother. {See USE IN SPECIFIC POPULATIONS:

- Pediatic Use (7.4).)

74

Pediatric Use

Safety and effectiveness in children have not been established:
There is limited experience reported in the literature with) the use
of captopril in the pediatric. population; dosage, on a weight basis,
was generally reported to be comparable to or less than at used

 in adults.

" maasures or connilm% Blood pre:
"% ¢ 5 é PI oY

8

Infants, especially nhewboms, may be more suscep e to the
adverse hemodynamic effects of captopril. Excessive, onged
and unpredictable decreases in blood pressure and ociated
complications, including oliguria and selzures ‘haye been
reported.

CAPOTEN (captopril) should be used in children oniy if other
ure have not been ective.

A 1]
ADVEHSE REACTIONS W{;@M w‘%\j
Reported incidences are based on clifical trials mvclv: 9
approximately 7000 patients.

Renal; About onrie of 100 patients developed protem ria (see
WARNINGS/PRECAUTIONS (5.3)).

Egich of the following has been reported in approximate)
of 1000 patients and are of uncertgin relationship to diug use:

renal insufficiency, renal faiture, nephrotic syndrome, polyuria,
ofiguria, and urinary frequency.
Hematologic: Neutropenia/agranulocytosis has occu (see

WARNINGS/PRECAUTIONS (5.2)). Cases of anemia, thrgmbocy-
topenia, and pancylopenia have Dbeen reported.

Denmnatologic:: Rash, often with prusitus, and sometimes with
fever, arthralgia, and eosinophilia, occurred in aboutls to 7
(depending on renal status and dose) of 100 patients, fy dur-
ing the first four weeks of therapy itis usually maculopapular, and
- rarely urticarial. The rash'is. usuaily mild and disappears: within a
few days of dosage reduction, short-térm treatment with in anti-
histarinic agent, and/or discontinuing therapy; remission may
oceur-even if captopril is continued. Pruritus, without rash|occurs
in about 2 of 100 patients. Between 7 and 10 percent of patients
with skifi rash have shown an eosinophilia and/for positife ANA

ito2

hlag

2

Mers A reversible associated pemphigoid-like lesion, and photo

sensmvlty have also baen reported.

Flushlng or pafior has been reported in 2 to 5 of 1000 patients.

CErd’ ovascular: Hypotension may occur; see DRUG INTERAC-

TIONS (6.1) for discussion of hypotension with captopril therapy.

Tachycardxa, chest pain, and palpitations have each been

observed in approximately 1 of 100 patiants.

A:Tgma pectoris, myocardial infarction, Raynaud's syndrome,
oongestnve heart tailure have each occurred in 2 to 3 of 1000

paaenls

Dysgeus:a Approximately 2 to 4 (depending on renal status and

dose\) of 100 patients developed a diminution or loss of taste

percephon Taste impairment is reversible and usually seif-limited

{2 03 months) even with continued drug administration. Weight

|oss\may be associated with the loss of taste.

Ang:oedema Angioedema involving the extremities, face, lips,

mucous membranes, tongus, glotlis or larynx has besn reported in

appermately one in 1000 patients. Angioedema involving the

upper airways has caused fatal airway obstruction. (See PATIENT
COUNSELING INFORMATION (P).)

Cough Cough has been reported in 0.5-2% of patients treated
Eaptopm in clinicat trials. {See WARNINGS/PRECAUTIONS:

Cough 5.9).)

Tha following have been reported in about 0.5 to 2 percent of

pabepts but did not appear at increased frequency compared to

place‘bo or oifier freatments used in controlied Yrials: gastric irrta-

tion, abdominal pain, nausea, vomiting, diarthea, anorexia, consti-

pati n, aphthous ulcers, peptic. ulcer, dizziness, headache,

malaise, fatigue, insomnia, dry mouth, dyspnea, alopscia, pares-

thesu S. .

Other dirical adverse effects reported since the drug was

markgted are listed below by body system. In this sefing, an

mudence or causal relationship cannot be accurately determined.

Body as a whole: Anaphylactoid reactions (see WARNINGS/
?RECAUTIONS‘ Hemodialysis (5.12)).

Gegelal:Asthenia, gynecomastia.

Cardiovascular: Cardiac arcest, cerebrovascular accident/insut-

ﬁcnency rhythim disturbances, orthostatic hypotension, syncope.

Dermatologtc. Bullous pemphigus, erythema multiforme (includ-

ing Stevens-Johnson syndrome), exfoliative dermatitis.

Gastrointestinal: Pancreatitis, glossitis, dyspepsia.

Hematologic: Anemia, including aplastic and hemolytic.

Hepatobiligry: - Jaundice, hepatitis, including rare cases of

necrosis, cholestasis.

Metabollc. -Symptomatic hyponatremia.

Musculaskelelal Myalgia, myasthenia. :

Ny ous/Fsych:aMc. Ataxia, confusion, depression, nervous-

ness, somnolence.

Res\prratmy' Bronchospasm, eosinophilic pneumonitis, shinitis.

Special Senses: Blurred vision.

Urogenital: lmpotence.

As with other ACE inhibitors, a syndrome has been reported

=whith may mciude: fever, myalgia, arihralgia, interstitial nephritis,

tis, rash or other demmatologic manifestations, eosinophilia

and arLelevated ESR.

I/Neonatat Morb:drty and Mortality
WARMNGSWRECAUNONS~ Fetal/Neonatal Morbidity and
ality. l

Altered Laboratory Findings

erum Electrolytes: Hyperkalemia: small increases in serum
potassium, especially in patients with renal mpairmenl (see
WARNINGSIPHECAUTIONS {5.8)).

Hyponamsmla particularly in patients receiving a low sodium
diet or concomitant diuretics.

ByM’Semm Creatinine: Transient elevations of BUN or
serum creatinine especially in volume or salt depleted patients
or those with renovascular hypertension ‘may occur. Rapid -
redu?tlon -ot longstanding or markedly elevated blood pressure
can result in decreases in the glomerular filtration rate and, in
turm, Iead to.incréases in BUN or serum creatinine.

Hemalolog:c. A positive ANA has been reported.

Liver Function Tests: Elevations of liver transaminases, alka- _
fine phosphatase, ‘and sesum bilirubin have occurred.

81129
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Correction of hypotension would be of primary Bm.
Volume expansion with an intravenous infusion of

ness of hemodialysis for removing it from the ci

{ransfusion for removing captoprit from the generat ci

CAPOTEN (captopril) is a specific competitive iiLhibitor of
angiotensin i-converting enzyme (ACE), the enzyme responsible
for the conversion of angiotensin | to angiotensin §i.

CAPOTEN is designated chemically as 1-[(28)-3-mercapto-
2-methylpropionyi}-L-proline [MW 217.29}.

Captopril is a white to ofl-white crystalline powder that may
have a slight sulfurous odor; it is soluble in water (approx. 160
mg/ml}, methano!, and sthandt and sparingly solublelin chloro-
form and ethyl acetate. . :

CAPOTEN is available in potencies of 12,5 mg, 25 mg,
§0 mg, and 100 mg as scored tablets for oral administration.
Inactive ingredients: microcrystalline cellulose, com starch,
laclose, and stearic acid.

Mechanism of Action

The mechanism of action of CAPOTEN has not yet been fully
elucidated. ts' beneficial effects in hypertension
failure appear to result primarsily from suppression of
angiotensin-aldosterone system. However, there is
tent correlation between renin levels and response to
Renin, an enzyre synthesized by the kidneys, is rele

produce angiotensin [, a relatively inactive del
Angiotensin | is then. converted by angiotensin ¢
enzyme (ACE) 10 angiotensin I, a potent endogenous yasocon-
strictor substance. Angiotensin Il also stimulates aldosterone
secretion from the adrenal cortex, thereby. contributing 1o sodi-
um and fluid retention. ) : .

CAPOTEN prevents the conversion of angioterisin } to
angiotensin If by inhibition of ACE, a peplidyldipeptide
hydrolase. This inhibition has been demonstrated in bo
human subjects and in animals by showing that the ele
blood pressure caused by exogenously admini
angiotensin 1 was attenuated or abolished by captop
ma! studies, captopril did not alter the pressor responses to a
number of other agents, including angiotensin Il a
nephyrineg, indicating specificity of action.

AGE is identical to "bradykininase,” and CAPOTEN
interfere with the degradation of the vasodepressor
bradykinin. iIncreased concentrations of brad
prostaglandin E2 may also have a-role.in the therape!
of CAPOTEN .

Inhibition of ACE results in decreased plasma angi
and increased plasma renin activity (PRA), the latter re
from loss of negative feedback on renin reledse ca
reduction in angiotensin il. The reduction of angiotensi
to decreased aldosterone secretion, and, as a result
increases in serum  potassium may occur along with sodium
and fluid ioss.

not known whether the ACE present in vascular e
inhibited longer than the ACE in circulating blood.
Pharmacodynamics . ‘
Administration of CAPOTEN results in a reduction
pheral anerial resistance in hypertensive patients with e
change, or an increase, in cardiac output. There is an increase
in renal blood flow following administration of CAPOTEN and
glomerular filtration rate is usually unchanged.
Reductions of blood pressure are usually ‘maximal 6
minutes after oral administration of an individual dose o

D to 50
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. CAPOTEN. The duration of effect is dose related. The reduction
in blood pressure may be progressive, so to achieve maximal

Th:e blood pressure lowering effects of captopril and thiazide-

tyg‘e diuretics are addilive. In contrast, captopril and beta-
blockers have a less than additive effect. '

\,B!ood pressure is lowered o about the same exient in both
standing and supine positions. Orthostatic effects and tachycar-
dia-are infrequent but may occur in volume depieted patients.
Abfupt withdrawal of CAPOTEN has not been associated with a
rapid increase in blood pressure.

Pharmacckinetics

\Aﬁer oral administration of therapeutic doses of CAPOTEN,
rapid absorption occurs with peak blood levels at about one
ho‘ r. The presence of food in the gastrointestinal tract reduces
absosption by about 30 to 40 percent; captoprit therefore should
be bWen one hour before meals. Based on carbon-14 labeling,
average minimal absorption Is approximately 75 percent. In a
24-}hour period, over 95 percent of the absorbed dose is elimi-
nated in the.urine; 40 to 50 percent is unchanged drug; most of
the| remainder is the disulfide dimer of captopril and captopri-
cysteine disulfide.

Approximately 25 to 30 percent of the circulating drug is
bound 1o plasma proteins. The apparent elimination half-life for

tota‘l radioactivity in blood is probably less than 3 hours. An accu-

rate determination of half-life of unchanged captopril is not, at
pre%ent. possible, but it is probably less than 2 hours. In patients

Vllﬂ"l renal impairment, however, retention of captopril occurs

{see DOSAGE AND ADMINISTRATION (2.6)).

; tudies. in rats and cats indicate that CAPOTEN does not

cross the blood-brain barrier to any significant extent,

NONCLINICAL TOXICOLOGY

Carcinogenesis, Mutagenesis and Impairment of Fertility

Tw&year studies with doses of 50 to 1350 mg/kg/day in mice
andi rats failed to show any evidence of carcinogenic potential,
The high dose in. these studies is 150 times the maximum
recommended human dose of 450 mg, assuming a 50-kg sub-
ject! On a body-surtace-area basis, the high doses for mice and
rats are 13 and 26 times the maximum recommended human
dose, respactively.

§Mdi&s in rats have revealed no impairment of fortility.
Animal Toxicology

thnic oral toxicity studies were conducted in rats (2 years),
dog§ (47 weeks; 1 year), mmice (2 years), and monkeys (1 year).
Signfﬁmnt drug-related toxicity included effects on hema-
topoiesis, renal toxiclty, erosion/ulceration of the stomach, and
variation of retinal blood vessels.
R‘educﬁons in hernoglobin and/or hematocrit values. were
seen in mice, rals, and monkeys at doses 50 to 150 times the
rnax,mum recommended human dose (MRHD) of 450 mg,
assuming a 50-mg subject. On a body-surface-area, these
doses are 5 to 25 times maximum recommendsd human dose
(MHﬁD). Anemia, leukopenia, thrombocytopenia, and bone
manow suppression occured in dogs at doses 8 10 30 times
MRHD on a body-weight basis. (4 to 315 times MRHD on a

surface-area basis). The reductions in hemoglobin and hema-

tocml values in rals and mice were only significant at 1 year and
-retusned 1o normal with continued dosing by the end of the
study. Marked aneimia was seen at all dose levels (8 to 30 times
MRl-*D) in dogs, whereas moderate to marked lsukopenia was
noted only at 15 and 30 times MRHD and thrombocytopenia at
30 times MRHD. The anemia could be reversed upon
discqnﬁnuaﬁon of dosing. Bone marrow suppression occurred to
a varying degree, being:associated only with dogs that died or
were| sactificed in a moribund condition in the 1 year study.
However, in the 47-week study at a dose 30 times MRHD, bone
marrow suppression was found to be reversiblé upon continued
drug Pdministtaﬁon.

Captopril caused hyperplasia of the juxtaglomerular appara-
tus of the kidneys in mice and rats at doses 7 to 200 times
MRHP’ on-a body-weight basis (0.6 to' 35 times MRHD on a sur

body-weight basis (7 to 20 times MRHD on a surface-area

therapeutic effects, several weeks of therapy may be required. -

face-area basis); in monkeys dt 20 to 60 times MRHD on a -
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