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The Ideal Risk Stratification tool

Easy to apply at the bed-side or in the 
cath-lab
Reproducible
Uses data routinely available before the 
procedurep ocedu e
Accurate
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Accuracy is a function of two characteristics
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Risk Stratification in LM Disease

Angiographic Clinical Combined Functional
• SYNTAX score 

(Sxscore)
• Residual

SYNTAX score

• EuroSCORE
• EuroSCORE 2*
• STS score*

C

• GRC
• CSS
• Logistic CSS*

S

• Functional
SYNTAX score 
(FSS)*

• Non invasiveSYNTAX score 
(rSS)*

• ACEF score • NERS • Non-invasive 
FSS*

*not yet presented or validated in LM PCI
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Stand-Alone Clinical Scores (ACEF, EuroSCORE) 
versus SYNTAX score in LM PCI

EuroSCORE ACEF score SYNTAX score
P < 0.001 P < 0.001 P < 0.001

EuroSCORE ACEF score SYNTAX score

Δ = 17% Δ = 14% Δ = 12%ΔHIGH-LOW = 17% ΔHIGH-LOW = 14% ΔHIGH-LOW = 12% 

Hosmer-Lemeshow: 1.607
c-statistic: 0.69

Hosmer-Lemeshow: 0.216
c-statistic : 0.69

Hosmer-Lemeshow: 2.448
c-statistic : 0.73  
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Stand-alone Scores Are Far from Perfection
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Combined Risk models in LM PCI: The 
best of both worlds?

Angiographic
• SYNTAX score 

(Sxscore)

Clinical
• EuroSCORE
• ACEF score

Combined
• NERS
• CSS(Sxscore) • ACEF score • CSS
• GRC
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Angiography is not enoughg g p y g
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The New Risk Classification (NERS) ( )

Based on 17 clinical 4 proceduralBased on 17 clinical, 4 procedural, 
and 33 angiographic variables
Better discriminates a broad array 
of endpoints than SYNTAX scoreof endpoints than SYNTAX score, 
including MACE, Death, MI, TVR and 
ST in patients undergoing LM PCI

Background
Th t ti l t ib ti f li i lThe potential contributions of clinical, 
procedural, and angiographic indices in 
LM patients have not been fully 
elucidatedelucidated

Ferrarotto Hospital
University of Catania
Ferrarotto Hospital
University of Catania

Chen SL et al. JACC Interv. 2010;3:632-41



Caveats of NERS

Labor-intensive
54 variables

OverfittedOverfitted
126 variables tested in 260 patients

No prospective validation
Utility in decision-making remains uncertainUtility in decision making remains uncertain

Does include procedural variables, cannot be 
calculated upfrontcalculated upfront
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Clinical SYNTAX score (CSS)( )

Calculated as SYNTAXCalculated as SYNTAX 
score*modified ACEF score
Better discriminates 5-Year Death 
and MACE in multivessel CAD thanand MACE in multivessel CAD than 
SYNTAX score
Better discriminates 5-Year Death in 
All-Comers PCI

Background
B i l l b d i hi

All Comers PCI

Being solely based on angiographic
variables, the SYNTAX score cannot 
account for the variability related to 
clinical factors which are widelyclinical factors which are widely 
acknowledged to impact on long-term 
outcomes
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CSS – No improvement in discrimination of MACE vs. SYNTAX 
score Better discrimination in mortality but limitations remain

Death

score. Better discrimination in mortality, but limitations remain

MACE
T til t i

P<0.001 P<0.001CSS

17.4±20.5

Tertiles are not in 
the anticipated 
order

M d t i iModest gain in 
calibration vs
SYNTAX score (⎟2 8 
vs 6)

SYNTAX score P≤0.03 P≤0.03

c-statistic = 0.62 c-statistic = 0.66

11.7±7.3

c-statistic = 0 61 c-statistic = 0 58
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Global Risk Classification (GRC)( )

Developed as an Integration of theDeveloped as an Integration of the 
SYNTAX score and the EuroSCORE
Better discriminates in-hospital and 
2-Year Cardiac Death in LM PCI than2 Year Cardiac Death in LM PCI than 
SYNTAX score alone

Conclusions
Incorporation of clinical risk factors and 
comorbidities into existing estimation 
systems may refine their prognostic 
ability and guide clinical decisions
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GRC – Prognostic ability in improving both
discrimination and calibration vs SYNTAX score
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Cardiac death to 2 Years by stratification of
GRC and CSS in LM PCI (N = 400)
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GRC approaches the ideal model for LM PCI
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Lessons on the GRC from the SYNTAX trial

DeathMACCE

Excellent mortality stratificationImproved MACCE stratification

The GRC may help to identify a population at very low risk of events 
after LM PCI
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PCI vs CABG in LM Patients with Low GRC in 
the SYNTAX Trial at 3 Years

HR 0.16, 95% CI HR 0.16, 95% CI 
0.030.03--0.70, 0.70, P=0.005P=0.005

HR 0.64, 95% CI 0.39HR 0.64, 95% CI 0.39--
1.07, 1.07, P=0.088P=0.088
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Decision-making based on the Global Risk
Classification
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Decision-making based on the Global Risk
Classification: cardiac death

PCI
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Decision-making based on the Global Risk
Classification

≤22 22-32 ≥32
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score ≥32 complies with
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Conclusions

Risk stratification in LM PCI aims to govern g
the unpredictability of random variation 
Risk estimation and classification are bestRisk estimation and classification are best 
achieved by integrating clinical,  
angiographic and functional informationangiographic and functional information
With multiplication of risk scoring systems 

d difi ti f i ti d land modifications from existing models, 
expert consensus on how to use these tools 
f d i i ki i ti l t idfor decision-making is essential to avoid a 
“Tower of Babel” effect
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