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USE IN PREGNANCY 
When used in pregnancy during the second and third trimesters, ACE inhibitors can cause 
injury and even death to the developing fetus . When pregnancy is detected, ramipril should be ~ 
discontinued as soon as p ossible . See WARNINGS : Fetal/neonatal morbidity and mortality. ! --- ---------- -- --J 
DESCRIPTION 
Rarnipril is a 2-aza-bicyclo [3.3 .0j-octane-3-carboxylic acid derivative . It is a white, crystalline 
substance soluble in polar organic solvents and buffered aqueous solutions . Ramipril melts 
between 105°C and 112°C . 

The GAS Registry Number is 87333-19-5 . Ramipril's chemical name is (25',3a5,6aS)-1[(S)-tV-
[(S)-1-Carboxy-3-phenylpropyl] alanyl] octahydrccyclapenta [b]pyrrole-2-carboxylic acid, 1-ethyl 
ester ; its structural formula is : 

H3C
.----' 

0 ~~ 0 
CH 3 

\` J 
i0 

i 
/ 

J
I-IN 

H 

Its empiric formula is CzsHszNzOs, and its molecular weight is 496 .5 . 

Ramiprilat, the diacid metabolite of ramiprif, is a non-sulfhydryi angiotensin converting enzyme 
inhibitor . Ramiprii is converted to ramiprilat by hepatic cleavage of the ester group. 

Ramipril is supplied as tablets for oral administration containing 1 .25 mg, 2.5 mg, 5 mg, and 
10 mg of ramipriL The inactive ingredients present are crospovidone, hyprGmellose, iron oxide 
black, lactose monohydrate, rnagnesiurn oxide, magnesium stearate, rnicrocrystalline cellulose 
and titanium dioxide . The 1 .25 mg strength also contains FD&C Blue # 2 . Fa&C Red # 40 and 
FD&C Yellow #6 . The 2.5 mg, 5 mg and 10 mg strengths also contain irar. oxide red and iron 

- oxide yellow . 

CLINICAL PHARMACOLOGY 
Mechanism of Action 
Ramipril and ramiprilat inhibit angiotensin-converting enzyme (AGE) in human subjects and 
animals . ACE is a peptidyl dipeptidase that catalyzes the conversion of angiotensin I to the 
vasoconstrictor substance, angiatensin II . A.,igiotensin II also stimulates aldosterpne secretion by 
the adrenal cortex . Inhibition of ACE results in decreased plasma angiatensin li, which leads to 
decreased vasopressor activity and to decreased aldasterone secretion . The fatter decrease may 
result in a small increase of serum potassium . !n hypertensive patients with normal renal function 
treated with ramipril alone for up to 56 weeks, approximately 4% of patients during the trial had 
an abnormally high serum potassium and an increase from baseline greater than 0 .'5 mEq/L, 
and none of the patients had an abnormally !ow potassium and a decrease from baseline greater 
than 0.75 mEq/L. In the same study, approximately 2% of patients treated with ramipril and 





















The co-administration of ramipril and warfarin did not adversely affect the anticoagulant effects of 
the latter drug . Additionally, coadministratian of ramipril with phenprocourron did not affect 
minimum phenprocoumon levels or interfere, with the subjects' state of anticoagulation . 

Carcinogenesis, Mutagenesis, Impairment of Fertility 
No evidence of a tumorigenic effect was found when ramiprif was given by gavage to rats for up 
to 24 months at doses of up to 500 mg/kg/day or to mice for up to 1 8 months at doses of up to 
1000 mg/kg/day. (For either species, these doses are about 200 times the maximum 
recommended human dose when compared an the basis of body surface area .) No mutagenic 
activity was detected in the Ames test in bacteria, the micronucleus test in mice, unscheduled 
DNA synthesis in a human cell line, or a forward gene-mutation assay in a Chinese hamster 
ovary cell line . Several metabolites and degradation products of ramiprii were also negative in the 
Ames test . A study in rats with dosages as great as 500 mg/kg/day did riot produce adverse 
effects on fertility . 

Pregnancy 
Pregnancy Categories C (first trimester) arid D (second and third trimesters) . See WARNINGS: 
Fetal/Neonatal Morbidity and Mortality . 

Nursing Mothers 
Ingestion of single 10 mg oral dose of ramipril resulted in undetectable amounts of ramipril and its 
metabolites in breast milk . However, because multiple doses may produce law milk 
concentrations that are not predictable from single doses, women receiving ramiprii should not 
breast feed . 



Of observed side effects considered possibly or probably related to study drug that occurred in 
US placebo-controlled trials in more than 1% of patients treated with ramipril, only asthenia 



Dermatologic: Apparent hypersensitivity reactions (manifested ay urticaria, pruritus, or rash, with 
or without fever), photosensitivity, purpura, onychdiysis, pemphigus, pernphigaid, erythema 
multiforme, toxic epidermal necrolysis, and Stevens-Johnson syndrome . 

Neurologic and Psychiatric : Anxiety, amnesia, convulsions, depression, hearing loss, insomnia, 
nervousness, neuralgia, neuropathy, paresthcsia, somnolence, tinnitus ; tremor, vertigo, and 
vision disturbances . 

Miscellaneous : As with other ACE inhibitors, a symptom complex has been reported which may 
include a positive ANA, an elevated erythrocyte sedimentation rate, arthralgialarthritis, myalgia, 
fever, vasculitis, eosinophilia, photosensitivity, rash and other dermatoiogic manifestations . 
Additionally, as with other ACE inhibitors, eosinophilic pneumonitis has been reported . 

FetaUNeanata! Morbidity and Mortality. See WARNINGS : FetallNeonatal Morbidity and 
Mortality . 

Other ; arthralgia, arthritis, dyspnza, edema, epistaxis, impotence, increased sweating, malaise, 
myalgia, and weight gain . 

Post-Marketing Experience : In addition to adverse events reported from clinical trials, there 
have been rare reports of hypoglycemia reported during ramiprii therapy when given to patients 
concomitantly taking oral hypoglycernic agents or insulin . The causal relationship is unknown . 

Clinical Laboratory Test Findings : 
Creatinine and Blood Urea Nitrogen: Increases in creatinine levels occurred in 1 .2% of patients 
receiving ramipril alone, and in 1 .5% of patients receiving rarnipril and a diuretic . Increases in 
blood urea nitrogen levels occurred in 0.5% of patients receiving ramipril a~ane and in 3% of 
patients receiving rainipril with a diuretic . None of these increases required discontinuation of 
treatment . Increases in these laboratory values are more likely to 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 likely in patients with renal artery stenosis . (See 
WARNINGS and PRECAUTIONS.) Since ramipril decreases aldosteronc secretion, elevation of 
serum potassium can occur. Potassium supplements and potassium-sparing diuretics should be 
given with caution, and the patient's serum potassium should be monitored frequently . (See 
WARNINGS and PRECAUTIONS.) 

Hemoglobin and hlematocrit : Decreases in hemoglobin or hemaiacrit (a low value and a 
decrease of 5 g/dl or 5% respectively) were rare, occurring in 0 .4% of patients receiving ramipril 
alone and in 1 .5% of patients receiving ramipriE plus a diuretic . No US patients discontinued 
treatment because of decreases in hemoglobin or hernatocrit, 

Other (causal relationships unknown) : Clinically important changes in standard laboratory 
tests were rarely associated with ramipril administration . Elevations of liver enzymes, serum 
bilirubin, uric acid, and blood glucose have been reported, as have cases of hyponatremia and 
scattered incidents of leukopenia, eosinophilia, and prateinuria . In US trials, less than 0.2% of 
patients discontinued treatment for laboratory abnormalities ; all of these were cases of proteinuria 
or abnormal liverfunction tests . 






