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QuinaprilQuinapril andand CoronaryCoronary interventionsinterventions

 QUIET (Quinapril Ischemic Event Trial)
 Multicenter randomized clical trial
 1,750 patients undergoing angioplasty
 RDZ to Quinapril 20 mg or Placebo

 QUO VADIS (Effects of Quinapril on clinical outcome
after CABG)
 149 patients scheduled for CABG
 RDZ to Quinapril 40 mg or Placebo 4 weeks before

surgery

 PARIS: 
 ACE DD genotype stented patients
 RDZ to Quinapril 40 mg or placebo

 QUIETQUIET ((QQuinapriluinapril IIschemicschemic EEventvent TTrial)rial)
 MulticenterMulticenter randomized randomized clicalclical trialtrial
 1,750 patients 1,750 patients undergoingundergoing angioplastyangioplasty
 RDZ to RDZ to QuinaprilQuinapril 20 mg or Placebo20 mg or Placebo

 QUO VADISQUO VADIS ((EffectsEffects ofof QuinaprilQuinapril on on clinicalclinical outcomeoutcome
afterafter CABG)CABG)
 149 patients 149 patients scheduledscheduled for for CABGCABG
 RDZ to RDZ to QuinaprilQuinapril 40 mg or Placebo 4 40 mg or Placebo 4 weeksweeks beforebefore

surgerysurgery

 PARIS: PARIS: 
 ACE DD ACE DD genotypegenotype stentedstented patientspatients
 RDZ to RDZ to QuinaprilQuinapril 40 mg or placebo40 mg or placebo
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Days after CABGDaysDays afterafter CABGCABG

QuinaprilQuinaprilQuinapril

PlaceboPlaceboPlacebo P=0.04P=0.04P=0.04

Death, MI,recurrence of angina
Revasc, Stroke or TIA within 1 year:

Placebo: 15%
Quinapril: 4% (p=0.03)

But it was a prespecified secondary endpoint

DeathDeath, MI,, MI,recurrencerecurrence ofof anginaangina
RevascRevasc, , StrokeStroke or TIA or TIA withinwithin 1 1 yearyear::

Placebo: 15Placebo: 15%%
QuinaprilQuinapril: 4% (p=0.03): 4% (p=0.03)

But But itit waswas a a prespecifiedprespecified secondarysecondary endpointendpoint

Osterga M Am J Cardiol.2001;87:542



0 0.5 1 1.5 2

Primary endpointPrimaryPrimary endpointendpoint

CV death/Card arrest 1.6% 1.3%CV CV deathdeath//CardCard arrestarrest 1.6%1.6% 1.3%1.3%

Non fatal Mi 1.3% 1.6%Non fatal MiNon fatal Mi 1.3%1.3% 1.6%1.6%

Revascularization 4.1% 3.2%RevascularizationRevascularization 4.1%4.1% 3.2%3.2%

Unstable angina 3.5% 3.0%UnstableUnstable anginaangina 3.5%3.5% 3.0%3.0%

Angina 7.5% 6.0%AnginaAngina 7.5%7.5% 6.0%6.0%

Stroke 1.2% 1.1%StrokeStroke 1.2%1.2% 1.1%1.1%

CHF 1.2% 1.1%CHFCHF 1.2%1.2% 1.1%1.1%

Quinapril betterQuinaprilQuinapril betterbetter Placebo betterPlacebo Placebo betterbetter

2,553 patients post CABG ( < 7 days)
RDZ to Quinapril (80 mg) or placebo
2,553 patients 2,553 patients postpost CABG ( < 7 CABG ( < 7 daysdays))
RDZ to RDZ to QuinaprilQuinapril (80 mg) or placebo(80 mg) or placebo

Quinapril PlaceboQuinaprilQuinapril PlaceboPlacebo



StrengthsStrengths andand limitationslimitations

 Strengths
 Multicenter (57 centres-Europe & Canada), blinded, randomized 

study

 Representative of CABG population: (3 grafts /pt  - >4 grafts in 39%)

 Adequate size (Power =80% level of significance 0.05 ): 2,060 pts to 
reach 325 pts with primary endpoint *

 Minimlal number of lost FU patients

 Modern concomitant therapy

 Limitations
 Relatively low risk population (History of MI: 39% - Diabetes: 10%)

 Complex primary endpont : combination of 7 MACE

 High dose of ACE: Hypotension (12%), Cough (21%)

 StrengthsStrengths
 MulticenterMulticenter (57 (57 centrescentres--EuropeEurope & Canada), & Canada), blindedblinded, randomized , randomized 

studystudy

 RepresentativeRepresentative of CABG population: (3 grafts /pt  of CABG population: (3 grafts /pt  -- >4 grafts in 39%)>4 grafts in 39%)

 Adequate size (Power =80% level of significance 0.05 ): 2,060 ptAdequate size (Power =80% level of significance 0.05 ): 2,060 pts to s to 
reach 325 pts with primary endpoint *reach 325 pts with primary endpoint *

 MinimlalMinimlal number of lost FU patientsnumber of lost FU patients
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 LimitationsLimitations
 Relatively low risk population (History of MI: 39% Relatively low risk population (History of MI: 39% -- Diabetes: 10%)Diabetes: 10%)
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ExplanationsExplanations for (for (surprisingsurprising) ) findingsfindings ofof IMAGINE ?IMAGINE ?

 Unrelated to study population 
characteristics

 Unrelated to concomitant therapy

 Probably not related to BP changes

 Relationship with ACE DD/genotype ?

 Time post CABG

 Quinapril – molecule specific effect ?

 Dose (High dose) ?

 UnrelatedUnrelated to to studystudy population population 
characteristicscharacteristics

 UnrelatedUnrelated to concomitant to concomitant therapytherapy

 ProbablyProbably notnot relatedrelated to BP changesto BP changes

 RelationshipRelationship withwith ACE DD/ACE DD/genotypegenotype ??

 Time Time postpost CABGCABG

 QuinaprilQuinapril –– moleculemolecule specificspecific effecteffect ??

 Dose (Dose (HighHigh dose) ?dose) ?
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SpeculationsSpeculations (1)(1)

 High release of Bradykinine by High doses of
ACE inhibitor :
 Bradykinin is a mediator of inflammation

 Stimulation of inflammation in the peri-operative
period ?

 HighHigh release release ofof Bradykinine by Bradykinine by HighHigh doses doses ofof
ACE ACE inhibitorinhibitor ::

 BradykininBradykinin isis a a mediatormediator ofof inflammationinflammation

 StimulationStimulation ofof inflammation in inflammation in thethe periperi--operativeoperative
periodperiod ??



SpeculationsSpeculations (2)(2)

 Molecule specific effect
 Quinapril induced more MACE after

interventions 
 IMAGINE (CABG)

 PARIS (Stents in DD ACE genotype)

 Restenosis Quinapril:36%

Placebo: 24%

 MoleculeMolecule specificspecific effecteffect

 QuinaprilQuinapril inducedinduced more MACE more MACE afterafter
interventions interventions 
 IMAGINE (CABG)IMAGINE (CABG)

 PARIS (PARIS (StentsStents in DD ACE in DD ACE genotypegenotype))

 RestenosisRestenosis QuinaprilQuinapril:36%:36%

Placebo: 24%Placebo: 24%



ConclusionsConclusions

 IMAGINE does not question the good results
obtained with ACE-I’s (Ramipril & Perindopril) in 
secondary prevention of stable patients with
CAD (HOPE & EUROPA)

 Owing to the number of patients undergoing
intervention, further investigation should
establish the optimal time to start ACE-I 
treatment after the procedure.

 IMAGINE IMAGINE doesdoes notnot question question thethe goodgood resultsresults
obtainedobtained withwith ACEACE--I’sI’s (Ramipril & (Ramipril & PerindoprilPerindopril) in ) in 
secondarysecondary prevention prevention ofof stable patients stable patients withwith
CAD (HOPE & EUROPA)CAD (HOPE & EUROPA)

 OwingOwing to to thethe numbernumber ofof patients patients undergoingundergoing
intervention, intervention, furtherfurther investigation investigation shouldshould
establishestablish thethe optimal optimal timetime to to startstart ACEACE--I I 
treatmenttreatment afterafter thethe procedureprocedure..


