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A threatened management
acronym?




Routine post-infarct
management: Swedish-style

Statin
Aspirin
Ace Inhibitor

Beta Blocker



ACEil Post STEMI: the original
idea (M/3 pfeffer,1980)

Captopril therapy post coronary ligation in rats

Moderate/large infarcts led to progressive
ventricular dilatation and reduced CO

Captopril limited this deleterious”“remodelling”



Application of principle: SAVE
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But what if the infarct is small?

Remodelling is not really a clinically relevant issue
Key outcomes relate to RECURRENT ISCHAEMIA

Therefore there are 2 further issues:-
(a) Are there any patients with no ischaemic risk
(b) Are ACE inhibitors effective in prevention of

recurrent ischaemia/infarction



“"NO FURTHER RISK" patients

IS IT WORTH T2 DO I REALLY
wWANT TO OIVE UP ALL THIS FOR
A CAREER IN CARDIAC

CATHETERIZATION ?
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Is there evidence that ACE
inhibitors Prevent Infarction?

HOPE Trial: Ramipril 10mg: 9297 patients with

ischaemia and/or diabetes, not CHF

EUROPA Trial: Perindopril 10mg: 13655 patients

with ischaemia and no CHF

PEACE Trial: Trandolapril 4mg: 8290 patients:
stable CAD, "normal” LVEF



Outcomes: HOPE:
AMI/CVA /death (vusuf et al,2000)

Placebo -
J.-‘-

Ramipril

i r]
A—
=
&
—
i)
o
L
o
=
o
=
]
o
o
il
oo

1000
Days of Follow-up




Outcomes: EUROPA:

cardiovascular death or AMI (rox
et al,2003)

Logrank p=0-0003 Flaceb

’H/J

Pernindopri

| -
m
=

= £
T S
=%
o =
R
m

L 4O
= =
ml—
= ﬂ
-
= O
= _-=
= =
= .
= =
o m
L I
2 o
(oW

2 3
Time (years)

2781 2598

2653



Outcomes: PEACE:
Death/AMI/RevascC (Braunwald et al,2004)
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Incidence of Primary End Point (%)

Years after Randomization

No. at Risk
Trandolapnil 4158 4017 3752 3506 3079 1963
Placebo 4132 3990 3719 3486 3027 1929




Why was PEACE negative?

“Very low risk cohort”

OR

Under-powered study: (revised) end-point driven
by revascularisation



Are there known mechanisms of
protection for ACE inhibitors?

Prevention of redox stress
Anti-inflammatory effects: TXNIP suppression
Resultant improvement in:-

(a) Vascular endothelial function

(b) Platelet response to nitric oxide



Nitric Oxide and platelet

homEOStaSiS (Angiolillo, Capodanno 2012)
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Nitric Oxide Resistance in
Platelets (Chirkov et al,1999)
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Mechanisms of NO resistance

Endogenous generation: Exogenous administration:
EDRF (by eNOS/INOS) NO donors (SNP, NTG)
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. cGMP- Soluble guanylate
independent cyclase activation

regulation

cGMP

l

Protein Kinase G activation
(VASP phosphorylation)

l

e\Vasodilatation

e |Nnhibition of platelet aggregation
sOther effects (anti-inflammatory,
anti-apoptotic,anti-proliferative)




Ramipril Reverses NO resistance

(Willoughby et al,2012)

Normal responders NO resistant
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BK2 receptor knock-out mice
lack post-conditioning

o
b=
il
E
‘_E
T




What about ARBs?
ONTARG ET (Yusuf et al,2008)

Comparison of telmisartan, ramipril or both
Entry criteria as for HOPE
End-point: CVS death/AMI/CVA/CHF

>25000 patients followed for 56 months



Outcomes: ONTARGET

Relative Risk (95% Cl) P Value

Primary composite outcome | . 0.003

Main secondary outcome . : <0.001
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Telmisartan Better Ramipril Better




SO, where do we stand after all
these trials?

Ramipril and perindopril reduce risk of cardiac
events in high risk patients with good LV function

Telmisartan appears to be equi-effective with
ramipril

This is despite the theoretical role of bradykinin in
cardioprotection



Might there be some fringe
benefits?

Aortic stenosis: ACEi slows progression in rabbits
: ACEi/ARB reduces early disease
: ACEi/ARB reduces mortality

Diabetes : hew onset diabetes incidence reduced

Renal protection



Is this orthodox opinion?

“...ACE inhibitors or ARBs should be part of the
standard treatment for patients at risk of CV events”

Volpe,M QJMed 2012



But maybe the problem will just
go away..




