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Three “I”s
• Pharmacologic protection - updates

– Beta blockers
– Statins

• Surgical population
– Cardiac
– Vascular
– Other high-risk noncardiac

Personal recommendations

• Routine pharmacologicRoutine pharmacologic 
prophylaxis
–Beta blockade

St ti–Statins
–Aspirin +/- clopidogrel
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Coronary Artery Disease
Stenosis vs. Plaque Rupture?

Mechanisms of perioperative MI

• Supply/demand mismatch
– Subendocardial MI
– ST changes, Troponin rise

• Plaque rupture
• Plaque hemorrhage

Th b i• Thrombosis
– Transmural MI
– Q wave, ↑ Troponin rise

Anesthesiology. 2005 May;102(5):885-91



5/28/2009

4

Two patterns of injury / 
troponins

Anesthesiology: 102(5)  2005pp 885-891

(Circulation  2002;106:2366-2371 )(Circulation. 2002;106:2366 2371.)
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Anesth Analg 2007;105:000 –000

Anesth Analg 2007;105:000 –000
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Surgery is a hypercoagulable 
state

Hypercoagulability associated with 
thrombotic events

• Platelets are known to play aPlatelets are known to play a 
significant role in coronary  
thrombosis in nonoperative settings

• Polymorphisms in the genes 
encoding platelet glycoprotein (GP)encoding platelet glycoprotein (GP) 
IIIa and GPIbα are associated with 
myocardial ischemic morbidity in 
nonsurgical settings
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Points

TAA = 6 

DM = 4

AAA = 4

Met145 = 3Met145 = 3
angina = 2

s/p MI = 2

Pro33 = 2Pro33 = 2
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Beta blockade 2009

• Earlier trials show protectionp
• More recent trials questionable
• POISE (n>8000)

–Less MI, but more CVA,

POISE – the definitive trial??

AHA 2007

vs.
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POISE – the definitive trial??

AHA 2007

vs.

POISE – the definitive trial??

AHA 2007

vs.
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POISE – the definitive trial??

AHA 2007

Lancet editorial re: POISE
• Poldermans and Fleisher 

suggest that patients in the 
POISE trial were overdosedoverdosed
with metoprolol, receiving 
f ti ll t i th d ffunctionally twice the dose of 
patients in the DECREASE-V 
trial.

Lancet. 2008 May 31;371(9627):1813-4. 
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ASA 2008 – Toronto (Beattie)

• Death/MI was higher for g
patients administered beta 
blockers when Hgb decreases 
postop more than 30% 

ASA 2008 A846

• 3 polymorphisms were independent 
predictors of PMI 
– proinflammatory cytokine interleukin 6 

i t ll l dh i l l 1 (ICAM1)– intercellular adhesion molecule-1 (ICAM1)
– E-selectin

(Circulation. 2006;114[suppl I]:I-275–I-281.)
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Statins 2009
• Stroke• Stroke
• Death
• MI
• Atrial fibrillation
• Aortic stenosis (slows progression)
• Renal failure?
• Sepsis?
• …..

Journal of Cardiothoracic and Vascular Anesthesia
Volume 23, Issue 3, June 2009, Pages 430-436 

Statins 2009
• Small randomized trials show benefit
• Many retrospective studies, and now 

meta-analyses show benefit
• Many benefits besides lipid lowering

– Reduced inflammations
– NOS

• Risks of rhabdomyolysis very low
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M. Chello et al. / Atherosclerosis 197 (2008) 588–595

M. Chello et al. / Atherosclerosis 197 (2008) 588–595

Immunohistochemical analysis of atrial specimens with anti-CD41 primary 
antibodies. (A) Atrial fibrillation, (B) atrial fibrillation in the presence of
5M simvastatin, (C) sinus rhythm and (D) sinus rhythm in the presence of 5M 
simvastatin.



5/28/2009

15

M. Chello et al. / Atherosclerosis 197 (2008) 588–595

P <0.01 for all

J Thorac Cardiovasc Surg 2008;136:1541-8
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The Journal of Thoracic and Cardiovascular Surgery  August 2006

Journal of Cardiothoracic and Vascular 
Anesthesia, Vol xx, No x (Month), 2009:
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• There was a dose-
dependent effect of statins in 
reduced CV complications

OR high dose vs no statin

Journal of Cardiothoracic and Vascular 
Anesthesia, Vol xx, No x (Month), 2009:

–OR high-dose vs no statin 
therapy = 0.38 
• (95% CI, 0.17-0.85; p < 0.05)



5/28/2009

18

JACC 2007; 50:1649

JACC 2007; 50:1649
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Le Manach Y et al. Anesth Analg 2007;104:1326 

Le Manach Y et al. Anesth Analg 2007;104:1326 
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Circulation. 2006;114:1455-1461
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Journal of Cardiothoracic and Vascular Anesthesia
Volume 23, Issue 3, June 2009, Pages 430-436 

Statins 2009
• “ concluded that preoperative statins• …concluded that preoperative statins

significantly improve multiple clinical 
outcomes after cardiac surgery. 

• Although data are compelling, … 
caution against empiric statins for all 
patients scheduled for cardiac surgery 
until supported by evidence from until supported by evidence from 
adequately powered future RCTsadequately powered future RCTs. 

Journal of Cardiothoracic and Vascular Anesthesia
Volume 23, Issue 3, June 2009, Pages 430-436 
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Fish Oil (omega-3)?

DECREASE 3
• Randomized clinical trial
• ~500 patients for vascular surgery500 patients for vascular surgery
• All on beta blockers
• European Society Cardiologists 2008
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DECREASE 3 MI/cardiac death

DECREASE 4

• ~1100 patients randomized according to 
l b l f t i l d i tan open-label, factorial design to 

– 1) β-blocker therapy (bisoprolol), 
– 2) statin (fluvastatin XL 80mg daily)
– 3) combination of β-blockers and statins

(bisoprolol and fluvastatin) and ( p )
– 4) neither β-blockers nor statins (control 

group). 
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DECREASE 4

• By design, study medication could be 
t t d t th d fstarted up to the day of surgery 
– median 34 days preprocedure
– interquartile range 21 to 53 days

• Continued until 30 days after surgery.

DECREASE 4

Circulation. 2008;118:S_906-S_907.
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An aside….

• SCA committee is designing g g
an anesthesia module for 
the STS database

• Input is appreciatedInput is appreciated

“Breakfast of Champions!”


