
Department Academic Cardiology

National Institute for Health Research, Leicester 

Cardiovascular Biomedical Research Unit

Multi-vessel disease in CGS

A case-based discussion

Tony Gershlick

Professor Interventional Cardiology

University Hospitals of Leicester UK 



CGS happens when significant myocardium is at risk 

Infarct-related 

artery 

+ Plus other 

“significant” 

disease 

Salvaging 

Optimizing 
The physiological hypothesis is that complete myocardial revascularisation, reduces overall ischaemia and so 

myocardial perfusion improves with consequent improvement in acute haemodynamics and LV systolic function, 

hence stopping the spiral of decline that occurs in cardiogenic shock. 



In patients presenting with CGS  :

1. Incidence MVD in CGS patients 

SHOCK trial                        60% 

NCDR CathPCI Registry      63%

EHS-PCI Registry                64%

2. CGS plus MVD do worse   

Hochman JS N Engl J Med 1999 341 625-

Bauer  TAm J Cardiol. 2012;109(7):941-

Survival to 6 months in patients with

single-vessel (SVD) or multivessel (MVD)

Mylotte J Am Coll Cardiol Intv 2013;6:115

Size of infarct 

Mehta  RH  JACC CV Interv 2009 2 56-



Revascularisation : The data 

PRIMARY  PCI 302 patients 1993 -1998SHOCK Trial 
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• Adjusted rates show two-fold increase in 

cardiogenic shock from 2003 to 2010. 

Kolte D et al. JAHA 2014; 3: e000590
Kunadian V et al. JACC Interv. 2014;7(12):1374-1385

• Mortality remains at about 50% . 

But 

Thiele H et al Lancet 2013;382:1638–1645

• Earlier diagnosis

and treatment

• New Pharma 

• MSD 

• Both 

• Rx MVD



Advantages Disadvantageses

Patients with MVD do worse Increased contrast load → risk of contrast-
induced nephropathy

Treatment of remote ischemia Radiation exposure

Complications of treating additional lesions so 
called “double jepody ”

Reduced subsequent hospitalization for the 
patients and with resultant economic benefits

Coronary spasm might overestimate stenosis 
severity of non-culprit stenoses 
Is it severe ???

Reduction in vascular complications by 
having all PCI performed during the index 
intervention through a single access site

Additional revascularization may not reduce 
ischemia >intensive medical therapy  

Patient preference/comfort Increased risk of early/late stent thrombosis

Improved hemodynamics Hemodynamic instability might be worsened 
by treating additional lesions

Limit infarct size and preserve 
left ventricular ejection fraction

Pros and Cons of treating MVD (STEMI/CGS) 



Complete revascularisation can be regarded as an important factor by restoring 

blood flow to recoverable myocardium so slowing the progressive vicious cycle 

that ultimately leads to coronary and systemic hypoperfusion and death. 





NO BENEFIT MVD REVASCULAIZATION

WORSE OUTCOME MVD REVASCULAIZATION

IMPROVED OUTCOME MVD REVASCULAIZATION



Manitoba cardiogenic SHOCK registry

210 consecutive patients analysed for independent predictors of in-hospital mortality

Following multivariate logistic regression achieving complete 

revascularisation either with PCI or CABG was an independent predictor of 

survival to discharge (OR=2.5, 95%CI=1.1-6.2, p=0.025)

The Euro-Heart Survey-PCI registry 

increased tendency towards in-hospital mortality with MV-PCI 

(48.8% vs 37.4% for culprit-only PCI, p=0.07), but sicker patients requiring ventilation 

were more likely to undergo multivessel PCI (30% vs 19%, p=0.05). 

o Correcting for confounders using multivariate logistic regression analysis 

attenuated this difference in in-hospital mortality between the 2 groups (OR=1.28, 

95%CI=0.72-2.28) (33). 



Heart. 2015 Aug;101(15):1225-32.

16 620 patients with STEMI prospective, multicentre registry between January 2006 and December 2012, 510

eligible patients were selected and divided into 

o culprit vessel revascularisation (n=386, 75.7%) 

o multivessel revascularisation (n=124, 24.3%)

The primary outcomes were in- hospital mortality and all-cause death during a median 194-day follow-up





Heart. 2015 Aug;101(15):1225-32.







The issue with patient selection in analyses in retrospective registries of this heterogeneous condition is also 

shown in the Korean Acute Myocardial Infarction Registry (KAMIR) registry of 31,149 patients with acute MI 

enrolled, which reviewed outcomes in 1,105 patients with STEMI and CGS. Of these patients, 510 had evidence of 

multivessel disease on angiography.

The mean LVEF in both groups was >50%, higher than would be expected in patients with multivessel disease 

and cardiogenic shock. 

In spite of adjustment using cox proportional hazards models with inverse-probability weighting; there may have 

been specific risk factors that influence choice of one revascularisation strategy over another as with any 

observational retrospective study. 





Multivessel PCI or Culprit Lesion Only PCI

Mylotte et al. JACC CV Intv 2013;6:115-125

STEMI

N=11530

Cardiogenic Shock

N=1130 (9.8%)

Shock & resuscitation

N=272 (2.4%)

resuscitation, no shock

N=496 (4.3%)

Mechanical complication

N=6 (2.2%)

1-vessel CAD

N=97 (36.5%)

Multivessel CAD

N=169 (63.5%)

6-month survival

42.3%

6-month survival

20.4%

6-month survival

43.9%

Culprit Only PCI

N=103 (61.0%)

Multivessel PCI

N=66 (39.0%)

Patients with SCD
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Mylotte et al. JACC Cardiovasc Intv 2013;6:115-125

Patients with SCD

Multivessel PCI or Culprit Lesion Only PCI



Figure 2. Clinical events until day 30 in patients treated with multivessel PCI or culprit lesion 
PCI. MV-PCI: Multivessel percutaneous coronary intervention; NF: non-fatal; MI: myocardial 

reinfarction.

Uwe Zeymer et al. European Heart Journal: Acute 
Cardiovascular Care 2016;2048872616668977

Copyright © by European Society of Cardiology



So what do we do with patients presenting with CGS and MVD ?

M.S    Asian 48 year old male

Short h/o cardiac sounding chest pain

No PCH

Hyperlipidaemia

+ ve FH (brother had PCI recently)

Unwell

Nausea vomiting

Sweating 

Cath lab

Femoral approach 

Ist Degree then 3:1 

block 

BP 95 mm Hg  



Non Infarct –related Artery 



Occluded Cx



Infarct – related Artery 

No IABP 



Thiele H,  Intra-aortic balloon 

counterpulsation in acute myocardial 

infarction complicated by cardiogenic 

shock (IABP-SHOCK II): final 12 month 

results of a randomised, open-label 

trial. Lancet 2013;382:1638–1645.











Non Infarct –related Artery 

Would you do this ?

If so when ? 
Now / as in patient / planned readmission ?







Would you do this Cx ?

If so 

When ? Now / in patient / planned readmission ?





A slightly different case 

Male 84 years

Inferior STEMI  CHB 

BP 90 mmHg  





Studies including patients with AMI and MV CAD complicated with CGS who received

primary PCI were searched from 2000 to 2016

The primary end points were in-hospital/30- day and mid- to long-term (‡6 month) mortality

Fixed and random effects models were used for analysis. Ten studies (9 prospective and 1 

retrospective) involving 6,068 patients



In conclusion, in patients with AMI and MV CAD complicated by CS, the IRA-only PCI strategy seems 

to be associated with lower short-term, but not mid- to long-term mortality compared with MV PCI. 

This finding is different from the revascularization strategy recommended by

current professional guidelines and suggests the need for dedicated randomized clinical

trials.



• MVD >70% in 2 major vessels (≥2mm)

• Identifiable culprit

a. SBP < 90 mmHg > 30 mins or

b. Catecholamine needed maintain BP > 90 mmHg

• Signs pulmonary congestion

• Signs impaired organ perfusion –

altered mental state 

cold clammy

oliguria

serum lactate > 2.0 mmol/L







Revascularisation & CGS

o P-PCI mandated

o MVD common

o Comes in multiple guises

o Intuitive to treat 

o Data are variable 

CASE 1 CASE 2 Initial 

o Trial needed 

COMPLETED !!!

o May not address all the 

issues or all cases as 

heterogeneous mix 

o What do I do ?

Doable versus un-wellness


