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Food and Drug Administration
Rockville MD 20857

NDA 19-901/5-025

HoecHst Marion Roussel, Inc.

Attention: J. Michael Nicholas, Ph.D.

10236 Marion Park Drive

Kansas City, MO 64134-0627
d November 17, 1998,
|

g application dated November 16, 1998, receive
eral Food, Drug, and Cosmetic Act for Altace (ramipril) 1.25, 2.5, 5, and

d as a ‘Special Supplement - Changes Being Effected' under
ere implemented on October 27, 1998. For future reference, please note

submit a supplement at the time you make such changes.

Dear Dr. Nicholas:
Please refer to your supplemental new dru
submitted under section 505(b) of the Fed

10 mg Capsules.

We note that this supplement was submitte
21 CFR 314.70(c) and that the revisions wi

that under this section, you are required to

This supplemental new drug application provides for final printed labeling revised as follows:

has been replaced with "Prescribing Information as of

has been added. The asterisk following "(ramipril)" has been

paragraph, second

At the top of the package insert, "910500-6/96"
bolites is

February 1998." The word "Capsules”
netics and Metabolism: In the fourth

.. 60% of the parent drug and its meta
.. the effect of a

deleted.
CLINICAL PHARMACOLOGY, Pharmacoki

sentence, "are" has been changed to "is," to state *
of" has been changed to "on," to state ".

eliminated... ."
In the last sentence of the last paragraph, the word “
given dose on plasma ACE activity... ."
PRECAUTIONS, Hyperkalemia: "(ramipril)" has been added after "ALTACE" in the first sentence. The
word "(ramipril)” was present in the labeling approved with the last supplement, S-019, but it was deleted in
the package insert included in the March 26, 1998 annual report.
as with other ACE inhibitors, eosinophilic
ALTACE" in the column heading 15

ADVERSE REACTIONS, Miscellaneous: "Additionally,
pneumonitis has been reported.” has been added.
ypertension: In the table, the word ™
myocardial infarction: "N has been

ADVERSE REACTIONS, H
ypertension and Heart Failure post-

now in all caps.
ADVERSE REACTIONS, H
changed to "n."” in the column headings of the tables.
“"Caution: Federal law prohibits dispensing without
"Rxonly." The asterisk preceding the patent informatiqn has been
HST AG" has been deleted. "Prescribing Information as of February

At the bottom of the package insert, the statement
prescription.” has been replaced with
e web site "www.hmri.com" has been added.

deleted. "ALTACE REG TM HOEC
1998." has been added. The corporat
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The word "(ramipril)" has been deleted after "ALTACE" in the following locations:
CLINICAL PHARMACOLOGY, Pharmacokinetics and Metabolism, in the first sentence of the first
paragraph; WARNINGS, Hypotension, in the first sentence of the first paragraph; PRECAUTIONS,

Nursing Mothers, in the first sentence; and ADVERSE REACTIONS, Heart failure post-myocardial
infarction, Renal,

In addition, a hyphen has been inserted in the phrase "post-myocardial infarction” in the following
locations: '
INDICATIONS, Heart Failure post-myocardial infarction, in the heading and in the text; DOSAGE
AND ADMINISTRATION, Heart Failure post-myocardial infarction, in the heading and in the
subheading under "Dosage Adjustment in Renal Impairment.”

Other minor editorial revisions have been made throughout the insert.

We have completed the review of this supplemental application and have concluded that adequate information has
been presented to demonstrate that the drug product is safe and effective for use as recommended in the final printed

labeling included in your November 16, 1998 submission. Accordingly, the supplemental application is approved
effective on the date of this letter.

We remind you that you must comply with the requirements for an approved NDA set forth under 21 CER 314.80
and 314.81.

If you have any questions, please contact:

Ms. Kathleen Bongiovanni

Regulatory Health Project Manager
(301) 594-5334

Sincerely yours,

R alielgs
Raymond J. Lipicky, M.D.
Director
Division of Cardio-Renal Drug Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research
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Preseribing Information as of
February 1998

ALTACE® Capsules

(ramipril)

USE iN PREGNANCY
When used in pregnancy during the second and third
trimesiers, ACE inhibitors can cause Injury and even
death ta tha ing fetus. When is

peptidy! dipeptidase that catalyzes the tonversion pt
i in 1 to the i i

It. Angi in Il alsa sti secretion by
the adrenai cortex. Inhibition of ACE results in decreased
plasma angiotensin 11, vihich leads to. decreased

sion is infrequent, although it can oecir in patients who are
salt- andfor volume-depleted, (See’ WARNINGS.} Use of
ALTACE in combination with thiazide dicretics gives a bicod
pressure lowering effect greater than that seen with either
agent alone,

activity and to secre-
tion. The latter decrease may result in a small increase af
serum potassium. In hypertensive patients with normal
renal function reated with ALTACE alone for up to
56 weeks, approximately 4% of patients during the trial had
an abnarmalty high serum potassium and an increase from
baseling greater than 0.75 mEq/L, and none o the patients
had an abnarmally low potassium and a decrease from
baseline greater than 0.75 mEq/L. In the same sludy,
approximately 2% of patients treated with ALTACE and
hydrochlorothiazide for up to 56 weeks had abnormally
h&gh potassivm values and an increase from baseline of

/5 MEQ/L or greater, and approximately 2% had abnor-

~mally low values and decreases from baseling of
0.75 mEq/L or greater. (See PRECAUTIONS.) Removal of
angiotensin It negative feedback on renin secration leads to
increased plasma renin activity,
The effect of ramipril on hypertension appears to result at
least in part from inhibition of both tissue and circufating
ACE activity, thereby reducing angiotensin If formation in
tissue and piasma,
ACE is identical to kininase, an enzyme that degrades
bradykinin, Whether increased levels of bradykinin, a
potent vasotepressor peptide, play a role in the therapeutic
effects of ALTACE remains to be elucidated.
While the mechanism through which ALTACE fowers bioad
pressure is believed to be primarily suppression of the
renin-angiotensin-aidosterone system, ALTACE has an
antihypertensive effect even in patients with low-renin
hypentension, Although ALTACE was antihyperteasive in all
races studied, black hypertensive patients {usvally a low-
renin hypertensive population) had a smalier average
response to manotherapy than non-black patients.
Pharmacokinelics and Metsholism
Following oral administration of ALTACE. peak: plasma
concentrations of ramipril are reached within one hour, The
extenl of absorplion is at least 50-60% and is not signifi-
cantly intiuenced by the presence of food in the Gl tract,
although the rate of absorplion is 1educed
In a trial in which subjects received ALTACE capsules or the
contents of identical capsules dissolved in water, dissolved
in apple juice, or suspended in apple sauce, serum
ramiprilat levels were essentially unrelated 1o the use of
nonuse of the concomitant tiquid or food
Cleavage of the ester groupéuvimariiy in the liver) converts
ramipni 1o its active diacid metabolite, ramiprilal. Peak
plasma concenlrations of ramiprifat ase reached 2-4 hours
after drug intake. The serum protein binding of ramiprif is
about 73% and that of ramiprilat about 56%: in vitro, these

re i of ion over the

are
range of 0.01 to 10ug/ml.
Ramipril is almost completely metabolized to ramiprilat,
which has aboul 6 tfimes the ACE inhibitory activity of
ramipril, and 1o the diketopiperazine ester, the diketopiper-
azine acid, and the ghucuronides of ramipril and ramiprilat, alf
of which are inactive. Atter oral administration of ramipril;
about 60% of the parent drug and its metabolites is elimi-
nated in the urine, and about 40% is found in the teces. Drug
recovered in the feces may represent both biliary excretion of
metabolites and/or unabsorbed drug, however the proportion
of a dose eliminated by the bile has not been determined.
Less than 2% of the administered dose is recovered in uring
as unchanged ramiprii.
Blood concentrations of ramiprif and ramiprilat increase
with increased dose, but are not strictly dase-proportional,
The 24-hour AUC for ramiprilal, however, is dose-propor-
tional over the 2.5-20 mq dose range. The absolule bioavai-
abilities of ramipril and ramiprital were 28% and 44%,
respectively, when 5 mg of oral ramipril was compared wilh
the same dose of ramipril given intravenousty,
Plasma concentrations of ramiprilat decline in a triphasic
manner (initial rapid decling, apparent eiimination phase,
terminal eliminaticn phase). The initial rapid decline, which
represents distribution of the drug into a large peripheral
compariment and subsequent binding to both plasma and
tissue ACE, has a hall-lite of 2-4 hours. Because of its
potent binding to ACE and slow dissociation from the
enzyme, ramiprilal shows two efimination phases. The
apparent elimination phase corresponds 1o the clearance of
free ramiprilat and has a half-life of 9-18 hours. The
terminal elimination phase has a prolonged hall-lite
(>50 hours) and probably represents the binding/dissocia-
tion kinetics of the ramiprila/ACE complex. It does not
contridute to the accumulation of the drug, Atter multiple
daily doses of ramipril 5-10 mg, the hatf-life of ramiprilat
cancentrations  within the therapeutic range was
13-17 hours.
After ence-daity dosing, steady-state plasma concentrations
of ramiprilat are reached by the fourth dose. Steady-state

detected, ALTACE® should be discontinued as soon as
possible. Ses WARNINGS: Fetal/neonatal maorbidity
and matality.

DESCRIPTION

Ramipail is a 2-aza-bicyclo [3.3.0)-octane-3-carboxylic atid

derivative. ¥ is a white, crystalfine substance soluble in

polar organic solvents-and buffered aqueous Solutions.

Ramiprit melts between 105° G and112° C.

The CAS Registry Number is §7333-19-5 Ramipril's chemicat

name is (25,3‘75,6.167-1[(5)#[( »1~Carbox1—3-;1henyl~
Slovirol i

of ramiprilat are somewhal highec than
those seen after the first dose of ALTACE, especially at low
doses (2.5 mg), but the difterence is clinically insignificant
In patients with creatinine clearance less than
40 mUmin/1.73m?, peak levels of ramiprilat are approxi-
mately doubled. and trough levels may be as much as
quintupled. In multiple-dose regimens, the total exposure
10 ramiprilat (AUC) In these patients is 3-4 times as large as
it is in patients wilh normal renal function who receive
similar doses

The urinary excretion of ramipril, ramiprilat. ang heit

pr py
acid, 1-ethy! ester; its structural lmmuia is:

H
Its empiric formula is CyyHaaN20s, and its” molecular
weight is 4165,

Ramiprilat, the diacid metabolite o! ramipril, s a noR-
sulfhydryl angiolensin converting enzyme inhibitor.
Bamipril is converted 1o ramiprifat by hepatic cieavage ol
the ester group.

ALTAGE {ramiprit) is supplied as hard shell capsules for oral
administration containing 1.25 mg, 2.5 mg, 5 mg. and
10 mg of ramipril. The thaclive ingredients present are
pregelatinized starch NF, gelatin, and titanium dioxide. The
1.25 mg capsule sheli contains yeliow iron oxide, the 2.5 mg
capsule shell contains D&C yellow #10 and FDAC red #40.
the 5 mg capsule shell contains FD&C blue #1 and FD&C red
#40. and the 10 mg capsule shell contains FD&C biue #1
CLINICAL PHARMACOLOGY

Mechanism of Action

Ramipril and ramiprilat " inhibitangiotensin-canverting
enzyme (ACE} in human subjects and animais ACE is a

is reduced in patients wilh impaired renal
function. Compared (o normal subjects, patents with
creatinine clearance Jess than 40 ml/miny.73m2 had
higher peak and trough ramiprilat levels and slightly longer
times to peak concentrations. (See DOSAGE AND ADMIN-
ISTRATION )

in patients with impaired livgr function, the metabolism of
ramipril 1o ramiprilat appears 1o be slowed, possibly
because of diminished activity of hepatic esterases. and
plasma ramipril levets in these patients are increased about
3-fold. Peak concentrations of ramiprilat in these patents,
however, are not ditferent trom those seen in subjects with
normal hepalic function, and the eflect of a given dose on
plasma ACE activity does nol vary with hepatic function.
Pharmacodynamics

Singie doses of ramipril of 2 5-20 my produce approxi:
mately 60-80% inhibition of ACE activity 4 hours after
dosing wilh approximately 40-60% nhibiion atter
24 hours Multiple oral doses of ramipnl of 2 0 mg o more
cause plasma ACE activity 10 fall by more than 90% 4 hours
atter dosing. with over 80% inhibition of ACE activity
remawing 24 hours atter dosing The more protonged

In singie-dose studies, duses of 5-20 my of ALTACE
towered blaod pressure within 12 hours, with peak reduc-
fions achieved 3-6 hours after dosing. The antihypertensive
effect of a single dose persisted for 24 hours. In fonger
term (4-12 weeks) controlled Studies, once-daily doses of
2.5-10 mg were similar in their effect, lowering supine or
standing systolic- and diastolic blood pressures 24 hours
after dosing by about 64 mm Hg more than placebo, In
comparisons of peak vs. trough effect, the trough effect
represented about 50-60% of the peak response, In a titra-
tion sludy comparing divided (bid) vs. qd treatment, the
divided regimen was superior, indicating that for some
patients 1he antihypertensive effect with once-daity dosing
15 Dot adequately maintained. {See DOSAGE AND ADMIN-
ISTRATION.)
(n most trials, the antihyperiensive eflect of ALTACE
increased during the first several weeks of repeated
measurements. The antihypertensive effect of ALTACE has
been shown to continue during long-term therapy for at
jeast 2 years. Abrupt wilhdrawal of ALTACE has not
resufted in a rapid increase in bicod pressure.
ALTAGE -has been compared with other ACE inhibitors;
beta-blockers, and thiazide diuretics. [t was approximately
as effective as other ACE inhibitors and as atenolol. In both
and blacks, iazide {25 or S0 mg)
was significantly more effective than ramipril,
Except for thiazides, no formal interaction’ studies’ of
ramipril with other antibypertensive agents have been
carried out. Limited expenience in conirolled and uncon-
trofled trials combining ramiprit with a calciym channel
dlocker, a loap- diurelic, or triple therapy {beta-blogker,
vasoditator, and a diuretic) indicate no unusual drug-grug
interactions. Other ACE inhibitors have had less than
addtive etfects with bela adrenergic blockers, presumably
because both drugs lower blood pressure by inhibiting
parts of the renin-angiotensin system.
ALTACE was less effective in blacks than in caucasians. The
effecliveness of ALTAGE was not infiuenced by age, sex, or
weight.
In a baseline controlled study of 10 patients with mild essen-
tial hypertension, blood pressure reduction was accompa-
nied by a 15% increase in renal blood fow. I healthy volun<
teers, glomerular filtration rate was unchanged.
Hearl Failure post myocardial infarction
ALTACE was- studied jd the Acute Infarction Ramipiil
Etficacy (AIRE) trial. This was a multinationa) {mainly
European) 161-center, 2006-pattent, double-btind; random-
ized, paraflel-group study comparing ALTACE to placebo in
stable patients, 2-9 days after an acute myocardiat infarc-
tion (M1}, wha had shown tlinical signs of congestive heart
failure {CHF) at any time after the MI. Patients in severe
(NYHA class 1V) heart taiture, patients with unstable angina,
patients with heart faiture of congenital or valvular etiology,
and patients with contraindications to ACE inhibitars were
all excluded. The majority of patients had received throm-
bolytic therapy at the lime of the index infarction, and the
average time between infarction and initiation of treatment
was 5 days.
Patients randomized to ramipril \reatment were given an
initial dose of 2.5 m twice daily. If the initial regimen
caused ufidue hypotension, the dose was reduced 1o
1.26 my, but in either event doses were titrated upward {as
tolerated) 1o a target regimen (achieved in 77% of patients
randemized to ramipril} of 5 mg twice daily, Patients were
then followed for an average of 15 months (range 6-46).
The use of ALTACE was associated with a 27% reduction
(p=0.002), in the risk ol death from any cause; about 90%
of the deaths that occurred were cardiovascular, mainly
sudden death. The risks of progression o severe heart
failure and of CHF-related hospitalization were also
reduced, by 23% (p=0.017) and 26% (p=0.011), respec-
tively. The benetits of ALTACE therapy were seen in both
genders, and they were not atfected by the exact timing of
the initiation of therapy, but older patients may have had a
greater benelit than those under 65. The benefits were seen
in patients on. and not on, various concomitant medica-
fions; at the time of randomization these included aspirin
(about 80% of patients), digretics (about 60%), organic
nitrates {about 55%), beta-blockers {about 20%), calcium
channel blockers (about 15%}, and digoxin (about 12%).
INDICATIONS AND USAGE
Hypertension
ALTACE is indicated for the treatment of ypertension, It
may be used “alone or in combination with thiazide
diuretics.
In using ALTACE. tansideration Should be given fo the fact
that another angiotensin converting enzyme  inhibitor,
captopril, has-caused agranulocytosis, particularly in
patients with renal impairment or collagen-vascular
disease. Available data are insufficient to show that ALTACE
Goes nol have a similar risk. (See WARNINGS.
In considenng use of ALTACE, it should be noted that in
controfled tnals ACE irthibitors have an effect on blood
pressure that is Tess in biack patients than in non-blacks. In
addion, ACE inhiditars (lor which adequate data are avail-

non-biack patients. (See
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treatment with ALTACE should be discontinued and appro-
priate therapy instituted immediately. Where there is
involvamant of the tongue, giottis, or larynx, fikely to
cause airway obstruclion, appropriate therapy, e.g.,
subcutaneous epinephrine solution 1:1,000 (0.3 mi to
0.5 mi) should be promplly administared. (See ADVERSE
REACTIONS.)

in a large U.S. postmarketing study. angioedema (defined
as reports of angie, face, larynx. tongue, or throat edema)
was reported in 3/1523 {0.20%) of black patients and in
8/8680 {0.09%) of white patients. These rales were not
different statistically.
Anaphylactoid reactions during desensitization: Two
patients undergoing  desensitizing  trealment  with
hymenoptera venom while receiving ACE inhibitors
sustained life-threatening anaphylactoid reactions. In the
same patients, these reactions were avoided when ACE
inhibitors were temporarily withheld. but they reappeared
upon inagvertent rechalienge:
Anaphylacloid reaclions during membrane axposure:
Anaphylactoid reactions have been reported in patients
dialyzed with mgh»ﬂux membranes and treated concomi-
tantly with an ACE inhibitar. Anaphyiactoid reactions have
also been reported in patients upndergoing fow-density
lipoprotein apheresis with dextran sulfate absorption.
Hylfnfen:lnn
ALTAGE can tause symptomatic hypatension, after either
the initial dose or a tater dose when the dosage has been
increased. Like other ACE inhibitors. ramipril has been only
rarely fated with hyp in unc i hyper-
tensive patiens. Symptomatic hypatension is most likely to
occur in patients who have been volume- and/or saft-
depieted as a result of prolonged divrelic therapy, dietary
salt restriction, dialysis, diarthea. or vomiting. Volume
and/or salt depletion should be corrected belore initiating
therapy with ALTACE.
In patients with congestive heart failure, with or without
assoclated renal insufficiency, ACE inhibitor therapy may
€aUSe EXCessive which may be
with oliguria or azolemia and, rarely. with acute renal faiture
and death. In such patients, ALTACE Iherapy should be
started under close medical supervision: they should be
followed closely for the first 2 weeks of treatment and
whenever the dose of ramipril o diuretic is increased
I hypotension occurs, the patiznt should de placed in a
supine position and, it necessary. treated with intravenous
infusion of physiological salre. ALTAGE treatment usually
can be continued following 7estoration of biood pressure
and volume.
Hepatic Failure
Rarely, ACE inhibitors have been associated with a
syndrome that starts with cholestatic jaundice and
progresses to fulminant hepatic necrosis and (sometimes)
death. The mechanism of Ihis syndrome is not understood.
Patients receiving AGE inhibitors who develop jaundice or
marked elevations of hepalic enzymes should discontinue
the AGE inhibitor and rective appropriate medical follow-up.
Neulropenia/Agranulocytosis
Anaother angiotensin converting enzyrhe inhibitor, captopril
has been shown to cause agranufocylosis and bone
marrow depression, rarely in uncomplicated patients, but
more Jrequently in patients with renal impairment,
especially if they also have a collagen-vascular disease
such as systemic lupus erythematosus o scleroderma.
Available data from clinical trials of ramipril are insufficient
to show thal ramipril does not cause agranulocytosis at
similar rates. Monitoring of white blood cell counts should
be considered in patients with catlagen-vascular disease,
especially it the disease is associated with impaired renal
function,
Fetal/nsonatal mockidity snd montality
ACE inhibitors can cause letal and neonatal morbidity arid
death when administered to pregnant women, Several
dozen cases have been reported In the world literature.
When pregnanicy is detected, ACE inhibitors should be
discontinued as soon as possibie
The use of ACE inhibitars during the second and third
i of pregnancy has been with tetal and
neonatal injury, including hypotension, neonatal skull
hypoplasia, anuria, reversible or irreversible renal failure,
and death. Oligohydramnios has also been reported,
presumably resulting from decreased fetal remal function:
aligohydramnios in this setting has been associated with
fetal limb contractures, craniofacial deformation, and
plastic lung . P ity, intrauterine
growth retardation, and patent duclus arteriosus have also
been reported, although R is not clear whether these occur-
rences were due 10 the ACE inhibitor exposure.
These adverse ettects do not appear to have resulted from
intrauterine ACE inhibitor expasure that has been fimited 1o
the first trimester, Mothers whose embryos and fetuses are
exposed to AGE inaibitors only during the first trimester
should be so informed. Nonetheless, when patients
become pregnant, physicians should make every effort to
discontinue the use of ALTACE as soon as possible.
Rarely {probably less ofien than once in avery thousand
l)regnancies), no afternative to ACE inhibitors will be found.
n these rare cases, the mothers should be apprised of the
potential hazards to their letuses, and serial uftrasound
examinations should be pertormed to assess the intraam-
aiotic environment,

able) cause a higher rate ol angicedema in black than in
)

Heart Failure post-myocardial infarction
Ramiprit is indicated in stable patients who have demon:
stiated chcal signs of congestive hear! failure within the
furst tew days atter sustaining acute myocardial infarction.
Adrmnistration: of ramipeil to such palients has been shown
lo decrease the risk of death (principally cardiovascular
dealh) and to decrease the tisks of fallure-related hospital-
ization and progression Yo severe/resistant heant fatlure,
(See CLINICAL’ PHARMACOLOGY, Heart Fallure post-
myocardial infarction for details and limitations of the
survival 1nal )
CONTRAINDICATIONS
ALTACE 15 contrandicated in patients who are hy persensi-
lve to this product and in patients with a history of
anqioedema telaled 1p. previous treatment with an
angiolensin converting enzyme inhibitor.
WARNINGS
Anaphylacioid and Passibly Relaled Reactions
Presumably  because angiotensin-converting ~ enzyme
mhibiors - atfect the metabolism of eicosanoids and
. mchding inin, patients
recening ACE inhibitors (including ALTACE) may be subject
10 2 vanety of adverse reactions. sormie of them serious,

eflect ol even small multiple doses Teliects
saturation of ACE binding sies by ramsprilat and relatively
slow release from those sites

Pharmacodynamics and Clinical Ettects

Hypertension

Admintsication of ALTACE to patients with g to moderate
hypertension results in a reduction of both supine and
slanding blood pressure to about the same extent with no
[+ y tachycardia. postural hypoten-

Palents with 3 history of angioedema unrelated fo ACE
mibitar (hetapy maé be al increased fisk of angioedema
whule receving an AGE inhibitor. {See also CONTRAINDI-
CATIONS |

Angioedema of the face, extremities, fips, tongue, glotiis,
and farynx has been reporied 10 patients treated with
angictensin converting ehzyme inhibitors. Angioedema
assotiated with faryngeal edema can be fatal. If laryngeal
strdar of angioederha of the face, tongue, or glottis ocours.

It is observed, ALTACE should be discon-
tinued unless it is considered fite-saving for the mother.
Contraction stress testing (CST). a non-stress test {NST). or
biophysical profiling (BPP) may be appropriate, depending
upon the week of pregnancy. Patients and physicians shoutd
be aware, however, that oligohydramnios may not appear
until after the fetus has sustained irreversible injury.

Intants with histaries of in utero exposure to ACE inhibitors
should be closely observed for hypotension, oliguria. and
hyperkatemia. If ofiguria occurs. atlenlion should be
directed toward support of blood pressure and renal perfu-
sion. Exchange transfusion or dialysis may be required as
means of reversing hypotension and/or substituting for
disordered renal ~function. ALTACE which crosses the
placenta can be removed from the neonatat circulation by
these means, but limited experience has not shown that
Such remaval is central to the treatment of these infants.
No teratogenic effects of ALTACE were seen in studies of
pregnant rats, rabbits, and cynomolgus monkeys. On a
body surface area basis, the Soses used were up 10 approx-
imately 400 times (in rats and monkeys) and 2 times (in
rabbits) the recommended human dose.

PRECAUTIONS

Impaired Aenal Function: As a consequence of inhibiting
the renin-angiolensin-aldosterone system, changes in renal
function may be anficipated in susceptible individuals. In
patients with severe congestive hear! failyre whose renal
tunction mar depend on the activity of the renin-
angiatensin-aldosierone system, treatment with angiotensii
converting enzyme inhibitors, including ALTACE, may be
associated with oliguria and/or progressive azotemia and
{rarety) with acute renal failure and/or death

In hypertensive patients with unilateral or bilateral renal
arlery stenosis, increases in blood urea nitrogen and secum




creatining may sceur. £ with another

converting enzyme inhibitor suggests that these increases
are usually reversible upon discontinuation of ALTACE
and/or diuretic therapy. In such patients renal function
should be monitored during the first few weeks of therapy.
Some hypertensive patients with no apparent pre-gxisting
renal vascular disease have developed increases in biood
urea nitrogen and serum creatinine, usually minor and
transient, “especially when ALTACE has been given
concomitantly with a diuretic. This is more likety to occur in
patients with pre-existing renal impairment, Dasage reduc-
tion of ALTAGE and/or discontinuation of the diuretic may
be required.

Evaluation ol the hypartensive patient shonld alwa
inciuds yssessmant of renal function. (See DOSAGE AND
ADMINISYRATION.}

Hyperkalemia: In clinical triais, hyperkalemia (serum potas-
sium greater than 5.7 mEq/L) occurred in approximately 1%
of hypertensive patients receiving ALTACE (ramipril), In
most cases, these were isolated values, which resofved

fow milk ions that are riot predictable fram single
doses, women receiving ALTACE shouid not breast feed.
Geriairic Use L

Of the total nurnber of patients who received ramipril in US
clinicat studies of ALTACE 11.0% were 65 and over while
0.2% were 75 and over. No overali difierences in effective-
ness or safety were observed between these patients and
younger patients, and other reported ciinical experience has
not identified differences i responses between the elderly
and younger patients, but greater sensitivity of some bider:
individuals cannot be ruled out. .
One phar inetic study in [
elderly patients indicated that peak ramiprilat levels. and
area under the plasma cancentration time curve (AUC) for.
ramiprilat are higher in oider patients.

Pediatric Use .

Safety and effectiveness in pediatric patients have not been
established.

ADVERSE REACTIONS

despite continued therapy. None of patients was
discontinued from the trials because of hyperkalemia. Risk
factars for the development of hyperkalemia include renat
insutficiency, diabetes mellitus, and the concomitant use of
polassium-sparing diuretics, potassium supplements,
ang/or potassium-containing salt substitutes. which should
be used cautiousty, if at ali, with ALTACE. (See DRUG
(NTERACTIONS.)

Cough: Presumably due to the inhibition of the degradation
of end inil en i tive cough
has been reported with all ACE inhibitars, always resolving
after discontinuation of therapy. ACE inhibitor-induced
cough should be considered in the differential diagnosis of
cough.

Impaired Liver Fynction: Since ramipril is primarity metab-
olized by hepatic esterases lo its active moiety, ramipriiat,
patients with impaired liver tunction could develop
markedly elevated plasma levels of ramipril. No formal
pharmacokinetic studies have been carried out in hyperten-
sive patients with impaired liver function.

g i3: In patients going surgery of
during anesthesia with agents that produce hypotension,
ramipril may block angiotensin 1l formation that would
otherwise occur secondary to compensatory renin release,
Hypotension that occurs as a resull of this mechanism can
be corrected by volume expansion.

Informalion for Patients
Pregnancy: Female patients of childbearing age shbuld be
told about the consequences of second- and third-trimester
exposure 10 ACE inhibitors, and they should alse be told
that these consequences do not appear to have resulted
from intrauterine ACE inhibitor exposure that has been
fimited to the first trimester. These patients should be asked
1o report pregnancies to their physicians as soon as
possibie.
Angivedema: Angioedema, including laryngeal edema, can
occur with treatmeni with ACE inhibitors, especiaily
following ihe first dose. Patients should be so advised and
told to reporl immediately any signs or symptoms
suggesting angioedema (swelling of lace, eyes, fips, or
tongue, o difficully in breathing) and to take no more drug
until they have consulted with the prescribing physician.
Symplomatic Hypotension: Patients should be cautioned
that lightheadedness can occur, especially during the first
days of therapy, and it should be reported. Patients shoutd
be told that if syncope occurs. ALTACE shouid be discon-
tinued until the physician has been consulted.
All patients should be cautioned that inadequate Huid intake
or excessive perspiration, diarrhea, or vomiting can lead to
an excessive fall in blood pressure, with the same conse-
quences of lightheadedness and possible syncape.
Hyperkalemia: Patients should be told not to use salf
i ium without ing their

physician.
Neutropenia: Patients should be told to promptly report
any indication of infection (e.g., sore throat, tever{ which
could be a sign of neutropenia.
Drug Interactions
With diuretics: Patients on diuretics, especially those in
whom diuretic therapy was recently instiluted, may
occasionally experience an excessive reduction of biood
pressure after initiation of therapy with ALTACE. The passi-
bility of hypotensive effects with ALTACE can be minimized
by either discontinuing the diuretic or increasing the salt
intake prior to initiation of treatment with ALTACE. If this is
not possible, the starting dose should be reduced. (See
IE)S”ABE AND ADMINISTRATION.)

itf

p paring
diuretics; ALTACE can attenuate potassium lass caused by
thiazide diuretics, F i paring diuretics
tone, amiloride, triamterene, and others) or potassium
supplements can increase Ihe fisk of hyperkalemia.
Therefore, if concomitant use of such agents is indicated;
they should be given with caution, and the patient's serym
potassium should be monitored frequently.

With lithium; Increased serum lithium: Jevels and
symptoms of lithium toxicity have been reported in patients
receiving ACE inhibitors during therapy with fithium, These
drugs should be coadministered with caution, and frequent
monitoring of serum lithium levels is recommended. If a
diuretic is also used, the risk of fithium toxicity may be
increased.

Other: Neither ALTAGE nor its metabolites have been found

ALTAGE has been evaluated for safety in over 4,000 patients
with hypertension; of these, 1,230 patients were studied in
US controiied trials, and 1107 were studied in foreign
controlled trials. Atmost 700 of these patients were treated
for al least one year. The overall incidence of reported
adverse events was simifar in ALTACE and placebo patients.
The most frequent chinicat side eflects (possibly or probabl
related to study grug) reported by patients receiving ALTACH
in US placebo-controlled trials were: headache (5.4%),
“diziness” (2.2%) and fatigue or asthenia (2.0%), but onl
the last was more common in ALTACE patients than in
patients given placebo. Generally, the side effects were mild
and transient, and there was no relation to fotal dosage
within the range of 1.25 to 20 mg. Discontinuation of
therapy because of a side eftfect was required in approxi-
mately 3% of US patients treated with ALTACE. The mast
comman reasons for discontinuation were: cough (1.0%),
“dizziness” {0.5%), and impotence (0.4%).
The side effects considered possibly or probably réiated to
study drug that occurred in US placebo-controlled rials in
maore than 1% of patients treated with ALTACE are shown
below.

PATIENTS IN US PLACEBO CONTROLLED STUDIES

ALTACE Placebe
(n=651 (n=286)
4 %o %
Headache 35 5.4 17 59
“Diziness” 14 22 g
Asthenia (Fatigue) 13 20 2007
NauseaVomiting 7 1.3 310

In placebo-controlied triafs; theré was also an excess of
upper respiratory infection and fiu syndrome in the ramiprif
group. As these studies were carried out before the relation-
$hip of cough to ACE inhibitors was recognized, some ol
these events may represent ramipni-induced cough. in &
later 1-year study, increased cough was Seen in almost 12%
of ramipril patients, with aboul 4% of these patients
requiring discontinuation of treatment,

Heart Failure post-myocardial intaretion

Adverse reactions (except laboratory ~abnorimalities)
considered pnssiblg/pmbably velated to study drug thal
occurred in more than one percent of patients with hearl
faifure treated with ALTACE are shown below. The
incidences represent the experiences trom the AIRE study.
The follow-up time was between & and 46 months for this
study.

4 Percentage of Patients with Adverse Events
Passibly/Probably Related to Sludy Drug
Placebo-Controlled (AIRE) Mortality Study

Adverse Event Ramipril Placebo

=3
3

Hypotension
Cough Increased
Dizziness

Postural Hypotension

Syncope

Heart Faiture

Severe/Resistance
Heart Faiiure

Myocardial Infarct

Vomiting

Vertigo

Headache

Kidney Function

Abnormal Chest Pain

Diarrhea

Asthenia 0

Other adverse expenerices reported in controlled clinical irial

{in less than 1% of ramipril patients}, or rarer events seen in

postmarketing experience, include lfwe tollowing (in some. 3

causal refationship to drug use is uncertan):

Body As 2 Whole: Anaphylacloid reactions. (See

WARNINGS )

Cardi hy reponted in

t Sy {
05% of patients in US trials) (See WARNINGS and
PHECAUTIONS), syncope (not reported in US trials).
angina pectoris, arrhythmia, cthest pain, palpitations,
myocardial infarction. and cerebrovascular events
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to interact with food, digoxin, antacid, , cimeti-
ine, ind L and si in. The of
ALTACE and propranolol showed no adverse efects on
dynamic parameters (blood pressure and heanl rate}. The
co-administration of ALTAGE and warfarin did not adversely
attect the anlicoagulant efects of the latter drug.
Additionally, co-administration of ALTACE with phenpro-
coumon did not affect minimum ievels ot

gic: Pancytopenia, hemolytic anemia and Throm-
bocylopenta.
Renat: Some hypertensive patients with no appatent pre-
existing renal disease have developed minor. usually
transient, increases in blood urea mitrogen and serum
creatinine when taking ALTACE, particularty when ALTACE
was given concomitantly with a diuretic. {See WARNINGS )

wnlerfere with the subjects’ state of anti-coagulation.

Carcit is, M i of Fertility
No evidence of a tumorigenic effect was found when
ramnipril was given by gavage 1o rats for up to 24 months at
doses of up to 500 mg/kg/day or to mice for up to
18 monlhs at doses of up 1o 1000 mg/Xg/day. (For either

ema; edema has beer
reponed in 0.3% of patients n US clinical thals (See
WARNINGS
Cough: A tickiing, dry. persislent, Nonproductive cough has
been reporied with the use of ACE nhiators
Approximately 1% of palients treated with ALTACE have
required discontinuation because of cough The cough

species, these doses are aboul 200 times the
recommended human dose when compared on the basis of
body surface area) No mutagenic activity was detected in
the Ames test in bacteria, the micronucieus lest in mice,
unscheduled DNA synthesis in a human cell line. or &
forward gene-mutation assay in a Chinese hamster avary
cell hne. Several melabolites and degradation products ¢!
@mipnil were also negative i the Ames test. A Study in rats
with dosages as great as 500 mg/kg/day did not produce
adverse eftects on fertility.

Pregnancy

Pregnancy Categories C first irimester) and D (sécond and
third trimesters). Ses WARNINGS: Fetal/neonatal
marbidity and morlality,

Nursing Mothars

Ingestion of single 10 mg oral dose of ALTACE resihad in
undetectable amounts of ramipdl and #s metaboltes n
breast milk. However, because muttiple doses may produce

shortly after ol treatment (See
PRECAUTIORS, Cough subsection )

i Pancrealitis, inal paii {
with enzyme changes sugpesting pancreatits). anorexu:
constipation. diarrhea, dry mouth, dyspepsia, dysphagiy,
gastroenteritis, hepatitis, nausea. ncreased saivahon
lasle disturbance, and vomiting
Dermatologic:  Apparent hypersensitvity - rescins
{manifested by yrhicana, prortus. of rash. with or without
fever), erythema mwltiforme, pemphigus, photosensimty,
and purpura
Neurologic and Psychiatric: Anxiety, amnesia convul
SIONS, depression. Nearng 1oss, INSomna, nervousness.
neuralgia. newropathy. paresthesia. somnolence hnmitus.
tremaor. vertigo, and wision disturbances
Miscellaneous: As with other ACE whibitars 3 syimplocn
complgx has deen reporied which may inciuse 3 positive
ANA. an elevated erythrocyle sedimentatior 1
anhralgia/arthnitis, myaigia. fever. vasculitis £OSINOPhILY

-

itivity, rash and other

tions, - Additionally, ‘as with. other
gosinophitic pneumonitis has been reported.
Fatal/neonatal moibidity and mortality. Ses WARNINGS:
Fetal/neonatal morbidity and mortality.
Othet: arthralgia. arthritis, dyspnea, edema, epistaxis,
impotence; increased- sweating, malaise, myalgia, and
weight gain.
Clinical Ladoratory Test Findhngs:
Creatinine and Blood Urea Nitrogen® (ncreases in creati-
nine levels occurred in 1.2% of patients receiving ALTACE
alone, and in 1.5% of patients receiving ALTACE and a
diuretic. Increases in blood urea nitrogen levels occurred in
0.5% of patients receiving ALTACE alone and in 3% of
patients receiving ALTACE with a diuretic. None of these
increases required discontinuation of treatment. Increases
in these laboratory vaiues are more likely o occur in
patients with renal insufficiency or those pretreated with a
diuretic and, based ‘on experience with other ACE
inhibitors, would be expected to be especially fikely in
ga!iems with renal antery stenosis. (See WARNINGS and

RECAUTIONS.) Since “ramiprit decreases afdosterone
secretion, elevation of serum potassium can occur.
Potassium supplements and potassium-sparing diuretics
should be given with caution, and the patienl’s secum
wlassium should be - monitored  trequently. (See

ARNINGS and PRECAUTIONS )
Hemog and Hi Decreases in or
hematocrit (a low value and a decrease of 5 g/dl or 5%
Tespeclively) ‘were raré, occurring in 0.4% of patients.
teceiving ALTACE alone and in 1.5% ot patients receiving
ALTAGE plus a diuretic. No US patients discontinued treat-
ment because of decreases in hemoglobin or hematocrit,
Othar (causai relationships unknown); Clinicatly important
changes in standard laboratory tests were rarely associated
with ALTACE administration. Elevations of fiver enzymes,
serum bilirubin, unic acid, and blood glucose have been
reported, as have cases of hyporatremia and scattered
incidents of I I i ilia, and proteinuria. in US
trials, less than 0.2% of patients discontinued treatment for
laboratory abnormalities; all of these were cases of protein-
uria oF abnormal iver-funclion tests,
OVERDOSAGE .
Single oral doses in rats and mice of 10-11 /g resulted in
significant lelhality. In dogs, oral doses as high as 1 g/kg
induced only mild gastrointestinal distress. Limited data on
human overdosage are available. The most likely cinical

wouid: be i 10

ic manifesta:
inhibitors,

hypotension.
Laboratory detérminations of serim levels of ramipril and
its metabolites are not widely available, and such determi-
nations have, in any event, no established role in the
management of ramipsit overdose.
No data are avaifabie to suggest physiological maneuvers
(8.0., maneuvers to thange the pH of the arine} that might
accelerate elimination -of ramipril and its metabolites.
Similarty, it is not known which, if any, of these substances
an be usefully removed from the body by hemodialysis.
Angiotensin Ii could presumably serve as a specific antag-
onist-antidote in the setting of ramipril overdose, but
angiotensin 1l is essentially unavailable outside of scattered
research. facilities. Because Whe hypotensive effect of
ramipril is achieved through vasodilation and effective
hypovolemia, if fs reasonable o treat ramigrit overdose by
infusion of normal satine solution,
DOSAGE AND ADMINISTRATION
Hyperiension
The recommended initial dose for patients no! recelving a
diuretic s 2.5 mg once a day. Dosage should be adjusted
according 6 the blood. pressure response. The usual
maintenance dosage range is 2.5 to 20 mg per day admin-
istered as a single dose or in two equally divided doses.
tn some patients treated once daily, the antihypertensive
effect may diminish toward the end of the dosing interval.
In such patients, an increase in dosage or twice dally
administration should be considered. It blood pressure is
not controlled with ALTACE alone, a diuretic can be added.
Heart Fallure post-myocardial infarclion
For the treatment of post-infarction patients who have
shown signs of ive failure, the
starting dose of ALTACE is 2.5 mg twice daily A patient who
becomes hypotersive at' this dose may switched to
1.25 my twice daily, but ail patients should then be titrated
35 tolerated) toward a targel dose of 5 mp twice daily.

fter the initial dose of ALTACE,.the palient should be
observed under medical supervision for at least two hours
and until blood pressure has stabilized for at least an
additional hour, (See WARNINGS and PRECAUTIONS, Drug
Intsractions.) If possible; the dose of any concomitant
diuretic should be reduced which may diminish the Hkeli-
hood of h . The of ion after
the initial dose o! ALTACE does not preclude subsequent
careful dose tttration with the drug, following effective
management of the hypotension,
The ALTACE Capsute ts usually swallowed whole. The
ALTACE' Capsule can also be opened and the contents
sprinkled o0 a small amount {about 4 0z,) of apple sauce or
mixed in 4 oz, {120 ml) of water or apple juice. To be sure
that ramipril is not lost when such a mixture is used, the
mixture shouid be consumed in its entirety. The destribed
mixtures can be pre-prepared and stored lor up to 24 hours
al room temperature o7 up 10 48 hours under refrigeration.
Concomitant administration of ALTACE with potassium

[

3 salt s
3] vingkdlurelics can lead lo increases of serum potassium,
{See PRECAUTIONS )

In patients who are cutrently being treated with a diurelic,
Symptomatic hypotension occasionally can occur tollowing
the initial dose of ALTACE. Yo reguce the likelihood of
hypolension. the divretic should, if possible, be discon-
tinued two to three days priot to beginning therapy with
ALTACE‘éSee WARNINGS.) Then, if blood pressure is not
controlied with ALTACE alone, diuretic therapy should be
resumed.

i the diuretic canniot be discontinued, an initial dose of
1.25 mg ALTACE should be used to avoid excess
hypotension.

Dosage Adjustmeni in Renal Impairman

In patients with creatinine clearance <40 mumin/{.73m?
gserum treatinine approximatety >2.5 mg/dl) doses only
5% of those narmatly used should be expected to induce
full therapeutic levels of ramiprifal. (See CLINICAL
PHARMACOLOGY )

Hypertension: For patiemts ‘with hypertension and renal
um?airmenL the recommended initial dose is 1.25 mg
ALTACE once daily. Dosage may be fitrated upward until
blood pressure is controlled o to a maximum total daily
dose of 5 mg e

Heart Failure” post-myocardial intarction: For patients
with hean! failure and renal impairment, the recommended
initiaf dose is 1.25 mg’ ALTACE ance daily. The dose may
be increased to 1.25 mg b.i.d. and up to a maximum dose
of 2.5 mg b.ig. depending upon ctinical response and
1olerability.

ALTACE®
(ramiprif)
HOW SUPPLIED
ALTACE is available in potencies of 1.25 mg. 2.5 mg, 5 mg,
and 10 mg in hard gelatin capsules, packaged in hotties of
100 capsules. ALTACE is also supplied in blister packages
&10 capsules/lister carg).

LTACE 1.25 mg capsules are supplied as yellow, harg
gelatin capsules in bottles of 100 (NDC 0039-0103-10),
and Unit Dose packs of 100 {(NDC 0039-0103-11),

ALTACE 2.5 mg capsules are supphied as orange, hard
gelatin capsules in bottles of 100 (NDC 0039-0104-10),
Unit Dose packs of 100 (NDC 0039-0104-11), and Byik
pack of 5000s (NOC 0039-0104-80).

ALTACE S mg capsules are supplied as red, hard gelatin
capsules in bottles of 100 (NDC 0038-0105-10), Unit Dose
packs of 100 SNDC 0039-0105-11), and Bulk pack of 5000's

NDC 0039-0105-80).

LTACE 10 mg capsules are supplied as Process Blue, hard
gelatin capsules in bottles of 100 (NDC 0039-0106-10).

Dispense in well-closed container with satety closure.
Store at controlled room temperatute (59 to 86° F).
Rx only.
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