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The hemodynamic changes in the period 
after MI stimulate intense activation of 
both circulating and local RAAS
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Long-term ... HarmfulLongLong--term ... Harmfulterm ... Harmful
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The response of the RAAS after MI 
can be modified pharmacologically
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ACE-IACEACE--II
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ACE-I are already the mainstay of 
Rx in heart failure, and have been 
shown to have a crucial role in 
prevention of ventricular remodelling
after MI.
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ACE-IACEACE--II

↓↓ Risk of Death
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The patient who have benefited the mostThe patient who have benefited the mostThe patient who have benefited the most
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ARBsARBsARBs
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ARBs block the activity of 
Angiotensin II more completely 

than ACE-I
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OPTIMAL
(5,477)

OPTIMALOPTIMAL
(5,477)(5,477)

Losartan
(50 mgm.)
LosartanLosartan
(50 (50 mgmmgm.).)

Captopril
(50 mgm t.d.s.)

CaptoprilCaptopril
(50 (50 mgmmgm t.d.st.d.s.).)

10 days → 6 months 10 days 10 days →→ 6 months 6 months 
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All cause Mortality
SCD
Fatal or Non fatal MI

All cause MortalityAll cause Mortality
SCDSCD
Fatal or Non fatal MIFatal or Non fatal MI

No Significant differenceNo Significant differenceNo Significant difference
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CaptoprilCaptoprilCaptopril

CV DeathCV DeathCV Death

LosartanLosartanLosartan

13.3%13.3%13.3% 15.3%15.3%15.3% P=0.03P=0.03P=0.03vsvsvs
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VALIANT
14,703

VALIANTVALIANT
14,70314,703

Time: 0.5-10 daysTime: 0.5Time: 0.5--10 days10 days

Valsartan
160 mgm. Bid.
ValsartanValsartan
160 mgm. Bid.160 mgm. Bid.

Captopril   
50 mgm. t.d.s.
Captopril   Captopril   
50 mgm. t.d.s.50 mgm. t.d.s.

[1/2 → Thrombolysis or PCI] [1/2 [1/2 →→ Thrombolysis or PCI] Thrombolysis or PCI] 

Valsartan 
80 mg Bid.
Captopril
50 mgm. t.d.s.

Valsartan Valsartan 
80 mg Bid.80 mg Bid.
CaptoprilCaptopril
50 mgm. t.d.s.50 mgm. t.d.s.
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Mortality by TreatmentMortality by TreatmentMortality by Treatment
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VALIANT outcomesVALIANT outcomesVALIANT outcomes

Monotherapy

28-29%

MonotherapyMonotherapy

2828--29%29%

Combined therapy

35%

Combined therapyCombined therapy

35%35%Adverse effectAdverse effectAdverse effect
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The 2 Valsartan gps =The 2 The 2 ValsartanValsartan gpsgps ==

The most hypotension

The most renal impairment
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VALIANT outcomesVALIANT outcomesVALIANT outcomes

Valsartan equivalent to captopril.

Combined therapy =No additional benefit

Combined therapy = Significant higher 
adverse effect.

ValsartanValsartan equivalent to equivalent to captoprilcaptopril..

Combined therapy =Combined therapy =No additional benefitNo additional benefit

Combined therapy =Combined therapy = Significant higher Significant higher 
adverse effect.adverse effect.
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Aldosterone Blockade [AB] in MIAldosterone Blockade [AB] in MIAldosterone Blockade [AB] in MI
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AB has found increasing use in 
patients with severe CHF

(RALES)
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(RALES)(RALES)



RAAS Inhibition After Acute MIRAAS Inhibition After Acute MI

Eplerenone Post acute myocardial 
infarction Heart failure Efficacy 

and SUrvival Study
(EPHESUS)

EEplerenoneplerenone PPost acute myocardial ost acute myocardial 
infarction infarction HHeart failure eart failure EEfficacy fficacy 

and and SUSUrvivalrvival SStudytudy
(EPHESUS)(EPHESUS)
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6600 patients (MI)

EF < 40%

Signs of CHF

Eplerenone 50 mgm/day 3-14 day

Standard therapy 
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EF EF << 40%40%

Signs of CHFSigns of CHF

EplerenoneEplerenone 50 50 mgmmgm/day 3/day 3--14 day14 day
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The EPHESUSThe EPHESUSThe EPHESUS
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EPHESUS : AII-Cause MortalityEPHESUS : AIIEPHESUS : AII--Cause MortalityCause Mortality



RAAS Inhibition After Acute MIRAAS Inhibition After Acute MI

Results:

15% ↓↓ total Mortality

21% ↓↓ SCD

13% Primary End points
CV Mortality/hosp.
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1.6% incidence of serious hyperkalemia
(K >60 mEq/L)

4.9% ↓↓ incidence of hypokalemia
(K <3.5 mEq/L)

1.6%1.6% incidence of serious incidence of serious hyperkalemiahyperkalemia
(K (K >>60 60 mEqmEq/L)/L)

4.9%4.9% ↓↓↓↓ incidence of incidence of hypokalemiahypokalemia
(K <3.5 (K <3.5 mEqmEq/L)/L)

EPHESUSEPHESUSEPHESUS
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Hayashi et al,
IV canrenoate [200 mg]

Spironolactone 25 mg/day

→ Signif. improvement
LV remodelling
LV EF

Hayashi et al,Hayashi et al,
IV IV canrenoatecanrenoate [200 mg][200 mg]

SpironolactoneSpironolactone 25 mg/day25 mg/day

→→ SignifSignif. improvement. improvement
LV LV remodellingremodelling
LV EFLV EF
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AB in Acute MIAB in Acute MIAB in Acute MI
Assumed mechanisms
i. ↓↓ myocardial collagen formation
ii. ↓↓ myocardial stretch

less neurohormones
• Endothelin
• Angiot. II

Imp. homogeneity of vent. conduction 
= ↓↓ Vent. arrhythmias

iii. Favorable effect on intracellular K+

iv. ↓↓ circulating catecholamine levels        
→ Shortening QT dispersion 

Assumed mechanismsAssumed mechanisms
i.i. ↓↓↓↓ myocardial collagen formationmyocardial collagen formation
ii.ii. ↓↓↓↓ myocardial stretchmyocardial stretch

less less neurohormonesneurohormones
•• EndothelinEndothelin
•• AngiotAngiot. II. II

Imp. homogeneity of vent. conduction Imp. homogeneity of vent. conduction 
= = ↓↓↓↓ Vent. arrhythmiasVent. arrhythmias

iii.iii. Favorable effect on intracellular KFavorable effect on intracellular K++

iv.iv. ↓↓↓↓ circulating catecholamine levels        circulating catecholamine levels        
→→ Shortening QT dispersion Shortening QT dispersion 
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ACE/ARB : Within 24 HoursACE/ARB : Within 24 HoursACE/ARB : Within 24 Hours
An ACE inhibitor should be administered orally within 
the first 24 hours of STEMI to the following patients 
without hypotension or known class of 
contraindications :

Anterior infarction
Pulmonary congestion
LVEF < 0.40.

An ACE inhibitor should be administered orally within 
the first 24 hours of STEMI to the following patients 
without hypotension or known class of 
contraindications :

Anterior infarction
Pulmonary congestion
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An ARB should be given to ACE-inolerant patietns
with either clinical or radiological signs of HF or LVEF 
< 0.40

An ARB should be given to ACE-inolerant patietns
with either clinical or radiological signs of HF or LVEF 
< 0.40
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Long Term ManagementLong Term ManagementLong Term Management

ACC/AHA Guidelines for the 
Management of patients with 

ST-Elevation Myocardial Infarction

ACC/AHA Guidelines for the 
Management of patients with 

ST-Elevation Myocardial Infarction
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Secondary prevention and Long Term ManagementSecondary prevention and Long Term ManagementSecondary prevention and Long Term Management

GoalsGoals RecommendationRecommendation

ACE inhibitors in all patients indefinitely start early in stablACE inhibitors in all patients indefinitely start early in stable, e, 
highhigh--risk patients (ant. MI, previous MI, risk patients (ant. MI, previous MI, KillipKillip class >2 (S3 class >2 (S3 
gallop, gallop, ralesrales, radiographic CHF), LVEF <0.40., radiographic CHF), LVEF <0.40.

AngiotensinAngiotensin receptor blockers in patients who are intolerant receptor blockers in patients who are intolerant 
of ACE inhibitors and with either clinical or radiological signsof ACE inhibitors and with either clinical or radiological signs
of heart failure <0.40.of heart failure <0.40.

AldosteroneAldosterone blockade in patients without significant renal blockade in patients without significant renal 
dysfunction or dysfunction or hyperkalemiahyperkalemia who are already receiving who are already receiving 
therapeutic doses of an ACE inhibitor, have LVEF therapeutic doses of an ACE inhibitor, have LVEF <<0.40, 0.40, 
and have either diabetes or heart failure.and have either diabetes or heart failure.

ReninRenin--AngiotensinAngiotensin--
AldosteroneAldosterone System System 
BlockersBlockers
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Summary of Pharmacologic treatment: LVD, Sec. Prev., Summary of Pharmacologic treatment: LVD, Sec. Summary of Pharmacologic treatment: LVD, Sec. PrevPrev., ., 
First 24 hFirst 24 h During HospDuring Hosp Hosp DC + Long TermHosp DC + Long Term

ACEIACEI Anterior MI, Anterior MI, 
Pulmonary Pulmonary 
Congestion, Congestion, 
EF < 40EF < 40

ARBARB ACEI ACEI intolintol., ., 
HF, EF < 40HF, EF < 40

Aldo. BlockerAldo. Blocker No renal dysfunction, No renal dysfunction, 
KK++ << 5.0 5.0 mEqmEq/L /L 

onon ACEI, HF or DMACEI, HF or DM

Same as during HospSame as during Hosp

StatinStatin Start W/O lipid profileStart W/O lipid profile Indefinitely, Indefinitely, 
LDL<< 100LDL<< 100

OralOral
DailyDaily

Oral Oral 
DailyDaily

IndefinitelyIndefinitely

JACC 2004; 44:671
Circ 2004; 110:588
JACC 2004; 44:671
Circ 2004; 110:588
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