Ramipril

(Altace(, Monarch)

Classification:
Cardiovascular Agents; Angiotensin Converting Enzyme Inhibitors

Pharmacology: 

ACE Inhibitors competitively inhibit Angiotensin I conversion to Angiotensin II, a potent vasoconstrictor. The lower Angiotensin II activity causes an increase in plasma rennin and a reduction in aldosterone resulting in lowered blood pressure.

Pharmacokinetics: 

Absorption:
Fail absorption with an absolute bioavailability of 50% to 60%. Food does not affect absorption

Metabolism:
Hepatic metabolism to its active metabolite, ramiprilate

Elimination:
Ramipril and its metabolites are eliminated primarily through the kidneys (60%) and the feces (40%)

Indications:
Ramipril is indicated in hypertension and heart failure, post-MI. It is also FDA indicated for the reduction in risk of MI, stroke and death from cardiovascular causes.

Laboratory abnormalities seen with Ramipril include: increased BUN, serum creatinine, potassium, and positive Coombs’ (direct). Decreases include cholesterol.

Dosage: 

Usual daily dosage is 2.5-5 mg once daily. Maximum dose is 20 mg/day.

Dose adjustments are required in decreased renal function. CrCl 10-50 mL/min, administer 50% - 70% of normal dose. CrCl <40 mL/min initiate at 1.25 mg daily and titrate up as needed to a maximum of 5 mg/day. CrCl <10 mL/min, administer 25% - 50% of normal dose.

Contraindications and Precautions: 

· Pregnancy category: C (1st trimester), D (2nd and 3rd trimesters)

· Do not use in patients allergic to any of the ACE inhibitors

· Can cause severe allergic reactions including laryngeal stridor and angioedema

· Use with caution and modify dosage in patients with congestive heart failure, or with coadministered diuretic

· Severe hypotension may occur in the elderly and patients who are sodium or volume depleted

· May cause depression in some patients

Interactions: 

Decreased hypotensive action of Ramipril is seen with coadministered antacids and NSAIDs. Increased hypotensive action of Ramipril is seen with phenothiazines. Coadministration with Allopurinol can result in a higher risk of hypersensitivity. Increased plasma concentrations of digoxin and lithium can result when given with Ramipril. Hyperkalemia may result if coadministered with potassium preparations.

Adverse Reactions: 

The most common adverse reaction (>10%) is cough. Less frequent adverse events (1% to 10%) include: tachycardia, chest pain, palpitations, insomnia, headache, dizziness, fatigue, malaise, rash, pruritus, alopecia, abnormal taste, abdominal pain, vomiting, nausea, diarrhea, anorexia, constipation, paresthesia and oliguria. Infrequent adverse effects (<1%) include: hypotension, angioedema, hyperkalemia, neutropenia, agranulocytosis, proteinuria and increased BUN/serum creatinine.

Costs and Monitoring: 

Monitoring should include renal function tests (BUN/serum creatinine) and potassium levels

Usual daily dose costs approximately $ 0.93 to $ 2.32

Product Identification: 

Capsule: 1.25 mg, 2.5 mg, 5 mg, 10 mg

Conclusions: Ramipril is the only available ACE Inhibitor that is FDA approved for the reduction in risk of MI, stroke and death from cardiovascular causes. This is based on the HOPE trial. According to the original results, the reduction in cardiovascular morbidity and mortality was greater than that expected from blood pressure reduction alone. However recent editorials from practitioners around the world published in the British Medical Journal dispute this claims. First among the critiques of the HOPE trial was the fact that the results were published as relative risk reduction (RRR), not absolute risk reduction (ARR). The reported relative risk reduction was 61% in fatal strokes and 20% reduction in MI. The ARR was 1.5% for fatal strokes and 0.9% for non-fatal strokes. The blood pressure reduction of 3/2 mm Hg seen in the study would predict a 13% reduction in stroke and 6% reduction in MI, far less than that observed in the study. Further confounding results is the fact that the HOPE trial is the only trial that administered an ACE Inhibitor at bedtime. Additionally, the HOPE investigators have recently published a substudy that investigated ambulatory blood pressure in 38 subjects who were treated with Ramipril or placebo. In these subjects, there was no difference between groups when looking at blood pressure obtained in the clinic. However, the 24-hour blood pressure was significantly lower in the Ramipril group (10/4 mm Hg) mainly as a consequence of the substantially lower nighttime blood pressures. The HOPE investigators stated that more of the benefits of Ramipril in the HOPE trial might be related to reduction of blood pressure (especially during nighttime) than was explained by the effects on clinic blood pressures. If similar blood pressure reductions occurred in all HOPE participants, the calculations of likely benefit would be around 35% for stroke and 15% for MI, matching the actual benefits observed.

Many clinicians believe that the vast majority of benefits seen with any of the ACE Inhibitors appear to be a class related effect. There have been differences between the ACE Inhibitors demonstrated regarding the amount of tissue ACE inhibition. However, this has yet to be associated with any clinical differences between the ACE Inhibitors. In further defense of this argument, there have been several trials that have demonstrated a reduction in stroke in MI with Captopril (the CAPPP trial) Enalapril (the ABCD trial) and Perindopril (the PROGRESS trial). Although there were problems with these trials, they further the belief that the reduction in stroke and MI may very well be a class effect.

Recommendation: Do not add to formulary
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