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Cardiogenic ShockCardiogenic Shock

• Cardiogenic shock occurs in approximately 5 to 10% of 
patients with STEMI and is the leading cause of death in 
these patients (1-3).  

• In the SHOCK Trial, patients treated with CABG and PCI 
had similar survival rates at one and six years (4,5).

1. Hasdai D, et al. Lancet  2000 4. White HD, et al. Circulation  2005
2. Goldberg RJ, et al. NEJM 1999 5. Hochman JS, et al. JAMA  2006
3. Becker RC, et al. JACC 1996
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Left Main Coronary DiseaseLeft Main Coronary Disease

• Left main disease is a significant independent predictor of 
mortality in patients with MI complicated by cardiogenic 
shock, with the highest mortality observed in patients with 
the LM as the infarct-related artery.¹

• The ACC/AHA STEMI guidelines indicate that PCI as a 
class IA indication for the management of MI complicated 
by cardiogenic shock as well as a class IA indication for 
CABG if there is suitable coronary anatomy.²

• The standard of care for patients with LMCA disease is 
CABG.³

1. Zeymer U, et al. Eur Heart J 2004
2. Antman EM, et al. Circulation 2004
3. Smith SC Jr, et al. Circulation 2006



What is the ideal revascularization strategy What is the ideal revascularization strategy 
in acute MI patients with cardiogenic shock in acute MI patients with cardiogenic shock 

and left main disease?and left main disease?



OBJECTIVE

Evaluate the 30-day survival with CABG and PCI in 
patients with LMCA disease in the SHOCK Trial and 
Registry.



SHOCK Trial

302 Patients302 Patients 1190 Patients1190 Patients

SHOCK Registry

MethodsMethods

33 Patients with LM Disease33 Patients with LM Disease 144 Patients with LM Disease144 Patients with LM Disease

CABGCABG
N=22N=22

PCI*PCI*
N=11N=11

PCIPCI
N=74N=74

CABGCABG
N=70N=70

CABGCABG
N=92N=92

PCIPCI
N=85N=85

*Emergency CABG was recommended for patients with LMCA stenosis ≥50% in the SHOCK Trial





Timing DataTiming Data





Procedural details of PCIProcedural details of PCI

Multiple vessels treated initially (%) 17.9
Stenting (%) 30.6
Glycoprotein IIb/IIIa antagonists (%) 11.8
Hemodynamic support with IABP (%) 93.5
Subsequent CABG (%) 14.1



Trends in Stent and GP IIb/IIIa Antagonist UseTrends in Stent and GP IIb/IIIa Antagonist Use
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KaplanKaplan--Meier 30Meier 30--day Survival Estimatesday Survival Estimates

P<0.0001



Why was there a Mortality Benefit with CABG?Why was there a Mortality Benefit with CABG?

• Despite the SHOCK trial protocol recommending 
CABG in patients with LMCA disease, nearly half 
underwent PCI.

– Surgeons may have deemed these patients 
unsuitable for surgery (e.g. patients had poor 
distal vessel that were not amenable to CABG) 
and led to an attempt at PCI. 

– More stable patients may have been referred for 
CABG and unstable patients may have been 
underwent PCI as emergency PCI could be 
performed more expeditiously for more unstable 
patients. 



Was there a Selection Bias?Was there a Selection Bias?

• Despite the similar baseline hemodynamic data, the 
longer time from MI and cardiogenic shock to CABG 
suggests that surgeons selected patients who survived 
the early, highest risk period 

– Those who underwent CABG days after shock onset likely 
had resolution of shock prior to surgery and despite use of 
statistical adjustment, this bias cannot be completely 
accounted for.  



Effect of Complete Revascularization?Effect of Complete Revascularization?

• There was a higher prevalence of triple-vessel disease in 
the CABG group, which was adjusted for in the model.  

• A possible explanation of the improved survival observed 
in those who underwent CABG may be due to a high 
proportion of complete revascularization (89%).  

• Therefore, CABG may be preferred when LMCA disease 
with or without severe triple-vessel disease is present or 
when unsatisfactory and less complete revascularization 
with PCI is likely.  



Size of InfarctSize of Infarct

• The higher mortality in the PCI group may have been due 
to larger infarcts compared with the CABG group.  



Lee MS, et al. Catheter Cardiovasc Interv 2008
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KaplanKaplan--Meier SurvivalMeier Survival



LongLong--term Follow Upterm Follow Up

• F/u angiography was performed in 37 patients (60%)

• TVR occurred in 4 patients (11%), all with distal 
bifurcation disease (2 underwent repeat PCI, and 2 
CABG)

• No additional MI after hospital discharge

• Stent thrombosis
– No definite
– 2 probable (sudden death within 30 days)
– 1 possible





• 8 out of 82 transplant patients who underwent PCI had ULMCA 
disease

• 5 of the 8 transplant patients underwent PCI with DES



Patient Stent Size (mm) Location IABP Length of follow up MACE

1 Cypher 3.5 x 13 Mid body No 577 No

2 Cypher 3.5 x 8 Ostial Yes 990 No

3 Taxus 3.0 x 16 Ostial Yes 143 No 

4 Cypher 3.0 x 18, 3.0 x 18 Distal bifurcation Yes 124 No

5 Cypher 3.5 x 18, 3.0 x 13 Distal bifurcation Yes 755 *

Lee MS, et al. Catheter Cardiovasc Interv 2008

ULMCA PCI with DES in Cardiac Transplant PatientsULMCA PCI with DES in Cardiac Transplant Patients

*Patient underwent repeat cardiac transplantation



• A 64 year-old male s/p cardiac transplantation 5 years 
ago had a witnessed sudden cardiac death in his 
physician’s office.  

• After successful CPR, the patient was started on IV 
epinephrine and an IABP was inserted for cardiogenic 
shock.  

• Emergent coronary angiography

PCI with DES for Unprotected Left Main PCI with DES for Unprotected Left Main 
Disease in Patients With Cardiogenic ShockDisease in Patients With Cardiogenic Shock







ConclusionsConclusions
• PCI with DES in MI patients with ULMCA disease appears to 

be technically feasible and a reasonable alternative to CABG 
in this very high-risk patients.  

• The mortality rate was acceptable and compares favorably 
with historical data with CABG in MI patients with ULMCA 
disease.  

• The ideal revascularization strategy for patients with MI and 
ULMCA disease is unknown.  

• The decision to perform CABG or PCI in MI patients with 
ULMCA disease may be difficult.  

• The decision needs to be individualized taking into 
consideration all relevant factors including discussion with the
cardiologist, surgeon, and patient and family if possible.  

• Ultimately, randomized, controlled trials are needed to further 
elucidate the optimal treatment strategy.


