






hydrochlorothiazide for up to 55 weeks had abnormally high potassium values and an increase 
from baseline of 0 .75 mEqIL or greater, and approximately 2% had abnormally law values and 
decreases from baseline of 0.75 mEqIL or greater. (See PRECAUTIONS.) Removal of 
angiatensin If negative feedback on renin secretion leads to increased plasma rer;in activity . 

The effect of ramipril on hypertension appears to result at least in part from inhibition of both 
tissue and circulating ACE activity, the+eby reducing angiotPrisin fl formation in tissue and 
plasma . 

ACE is identical to kininase, an enzyme that degrades bradylunin . Whether increased levels of 
bradykinin, a potent vasodepressor peptide, play a role in the therapeutic effects of ALT.ACE 
remains to be elucidated . 

While the mechanism through which ALTACE lowers blood pressure is believed to be primarily 
suppression of the renin-arigiotensin-aidosterane system . AL7ACE has an antihypertensive effect 
even in patients with low-renin hypertension . Although ALTAGE was aritihyper?ersive in 
all races studied, black hypertensive patients (usually a law-renin hypertensive population) had a 
smaller average response to monotherapy than non-black patients . 

Pharmacokinetics and Metabolism 
Following oral administration oi ALTACE, peak plasma concentrations, of ram:pril are reached 
within one hour . The extent of absorption is at least 50-60°lo and is not significantly influenced by 
the presence of food in the GI tract, although the rate of absorption is reduced- 

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 to the use or nonuse of the concomitant liquid or food . 

Cleavage of the ester group (primarily in the liver) converts ramiprii to its active diacid metabolite, 
ramiprilat. Peak plasma concentrations of ramiprilat are reached 2--4 hours after drug intake . The 
serum protein binding of ramipril is about 73% and that of ramipriiat about 5b°!o ; in vitro, these 
percentages are independent of concentration aver the range of 0.01 to 10pglrri! 

Ramiprii is almost completely metabolized to ramiprifat, which has about 6 times the ACE 
inhibitory activity of ramiprif, and to the diketopiperazine ester, the diketopioerazine acid, and the 
glucuronides of ramiprii and ramiprilat, all of which are inactive . After oral administration of 
ramipril, about 60% of the parent drug and its metabolites is eliminated in the urine, and about 
40% is found in the feces . Drug recovered in the feces may represent both biiiary excretion of 
metabolites and/or unabsorbed drug, however the proportion of a dose eliminated by the bile fhas 
not been determined . Less than 2% of the administered dose is recovered in urine as unchanged 
ramipriL 

Blood concentrations of ramipril and ramipriiat increase with increased dose, but are not strictly 
dose-proportional . The 24-hour AUC for ramipri}at, however, is dose-proportional over the 2 .5-20 
mg dose range. The absolute bioavai!Gbiliti2s of ramipril and raniiprilaf were 28% and 44%, 
respectively, when 5 mg of oral ramipri! was compared with 'he same dose of ramipril given 
intravenously. 

Plasma concentrations of ramiprilaf decline in a triphasic, manner (initial rapin decline, apparent 
elimination phase, terminal elimination phase) . The initial rapid decline, which represents 
distribution of the drug into a large peripheral compartment and subsequent binding to both 
plasma and tissue ACE, has a half-life of 2-4 hours, Because of its potent binding to ACE and 
slaw dissociation from the enzyme, rarmprilat shows two elimination phases . The apparent 
elimination phase corresponds to the clearance of free ramiprilat and has a 'li2lfllie of 9-18 hours . 
The terminal elimination phase has a prolonged half-life (>50 hours) and probably represents the 
bind ingidissociation kinetics of the ramiprilat/ACE complex, It does not contribute to the 
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` failure within the first few days after sustaining acute; Myocardial infarction . Administration of 
ramipril to such patients has been shown to decrease the risk of death (principally cardiovascular 
death) , and . to decrease ., the risks of _ ,failure-related _,haspitalization _arid progression to 
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obstruction, appropriate therapy, e.g ., subcutaneous epinephrine solution 1 :1,O0m (0 .3 ml 
to 0.5 ml) should be promptly administered . (See ADVERSE REACTIONS,) 

Intestinal Angioedema 
Intestinal angioedema has been reported in patients treated with ACE inhibitors . These patients 
presented with abdominal pain (with or without nausea or vomiting); in some cases there was no 
prior history of facial angooedema and C-1 esterase levels were normal . The angioedema was 
diagnosed by procedures including abdominal CT scan or ultrasound, o; at surgery, and 
symptoms resolved after stopping the AGE inhibitor. Intestinal angiozdema should be included in 
the differential diagnosis of patients on ACE inhibitors presenting with abdomir,al pain . 

In a large U .S . postmarketing study, angioedema (defined as reports of angio, face, larynx, 
tongue, or throat edema) was reported in 311523 (0.20%) of black patients and in 818680 (0 .09%) 
of white patients . These rates were not different statistically . 

Anaphylactaid reactions during desensitization: Two patients undergoing desensitizing 
treatment with hymenoptPra venom while receiving ACE inhibitors sustained life-threatening 
anaphylactoid reactions . In the same patients, these reactions were avoided when AGE inhibitors 
were temporarily withheld, but they reappeared upon inadvertent rechallenge, 

AnaphylactQid reactions during membrane exposure : Anaphylactoid reactions have been 
reported in patients dialyzed with high-flux membranes and treated concomitantly with an ACE 
inhibitor . Anaphylactoid reactions have also been reported in patients undergoing low-density 
lipoprotein apheresis with dextrar sulfate absorption . 

Hypafension 
ALTACE can cause symptomatic hypotension, after either the initial dose or a iater dose when 
the dosage has been increased, Like other ACE inhibitors, ramipri! has been only rarefy 
associated with hypotensicn in uncomplicated hypertensive patients . Symptomatic hypotension 
is most likely to occur in patients who have been volume- and/or salt depleted as a result of 
prolonged diuretic therapy, dietary salt restriction, dialysis, diarrhea, or vomiting . Volume and/or 
salt depletion should be corrected before initiating therapy with ALTAGE . 

In patients with congestive heart failure, with or without associated renal insufficiency, ACE 
inhibitor therapy may cause excessive fhypotensian, which may be associated with aliguria or 
azotemia and, rarely, with acute renal failure and death. In such patients, ALTACE therapy should 
be started under close medical supervision ; they should be followed closely for the first 2 weeks 
of treatment and whenever the dose or' Cas7lipril or diuretic is increased. 

If hypotension occurs, the patient should be placed in a supine position and, if necessary, treated 
with intravenous infusion of physiological saline . ALTACE treatment USU311y can be continued 
following restoration of blood pressure and volume . 

Hepatic Failure 
Rarely, ACE inhibitors, including Aitace, nave been associated with a syndrome that starts with 
cholestatic jaundice and progresses to fulminant hepatic necrosis and (sometimes) death . The 
mechanism of this syndrome is not understood . Patients receiving ACE inhibitors who develop 
jaundice or marked elevations of hepaf;c enzymes should discontinue the .ACE inhibitor and 
receive appropriate medical follow-up. 
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Nursing Mothers 
ingestion of single 10 mg oral dose of AL_TACE resulted in undetectable amounts of ramiprii and 
its metabolites in breast milk . However, because multiple doses may produce low milk 
concentrations that are not predictable from single doses, women receiving ALTHCE should not 
breast feed . 
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