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TIMI Risk Score 

Age ≥65 years 

≥3 CAD Risk Factors 

Prior Coronary Stenosis >50 %  

ST deviation 

≥2 Anginal events ≥24 hours 

ASA in last 7 days 

Elevated Cardiac Markers (CK-MB or troponin) 

Antman EM, Cohen M, Bernink PJ, et al. The TIMI risk score for unstable angina/non-ST elevation MI: a 

method for prognostication and therapeutic decision making. JAMA. 2000;284:835-842.  



PURSUIT Risk Score 





New-onset hyperglycemia linked to highest 
rate of in-hospital mortality 
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N = 2030 hospital patients 

Umpierrez GE et al. J Clin Endocrinol Metab. 2002;87:978-82. *P < 0.01 vs normoglycemia 

and known diabetes 

ICU patients Non-ICU patients 

* 

* 

New hyperglycemia = an admission or in-hospital fasting glucose ≥126 mg/dL, or random 

blood glucose (BG) ≥200 mg/dL on ≥2 determinations in patients without a history of DM. 

 



Admission glucose in AMI associated with mortality, independent of 
T2DM diagnosis 

N = 141,680 hospitalized with AMI 

Kosiborod M et al. Circulation. 2005;111:3078-86. 
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Stress hyperglycemia in AMI: Association with mortality risk 

in patients without known diabetes 

Reference 

Hyperglycemia 

definition  

(mg/dL) 

0 13 

Unadjusted RR of in-hospital mortality after MI* 

Capes SE et al. Lancet. 2000;355:773-8. *vs patients with normoglycemia 

O’Sullivan 1991 >144 

Lewandowicz 1979 ≥121 

Soler 1981  ≥110 

Oswald 1986 ≥144 

Bellodi 1989 >121 

Ravid 1975 >121 

Sewdarsen 1989 ≥144 

Pooled 

1 2 3 4 5 6 7 8 9 10 11 12 



*Multivariate analysis 

Glucose (24 hr vs baseline) 

     ≥30 mg/dL decrease          No change to <30 mg/dL decrease          Increase 

Admission glucose and glucose change within 24 hours 
predict mortality risk 

Goyal A et al. Eur Heart J. 2006;27:1289-97. 

N = 1469 with AMI (n = 1219 without DM) 
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9% in 30-day mortality 

per 11 mg/dL glucose 

in first 24 hr (P = 0.002)* 



Hyperglycemia: Independent predictor of impaired 
myocardial blood flow in STEMI 
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OR   P 

Glucose ≥140 mg/dL 2.6 0.001 

Nonsmoking 1.6 0.13 

Male gender 1.1 0.96 

Age (per year) 1.0 0.17 

Diabetes history 0.5 0.15 

Timmer JR et al. J Am Coll Cardiol. 2005;45:999-1002. 

*P = 0.03 vs TIMI 1-3; †P < 0.001 vs TIMI 0-2 
‡After multivariate analysis  

Patients 

(%) 

Initial TIMI flow grade vs admission 

glucose ≥140 vs <140 mg/dL TIMI 0-2 predictors‡ 

Glucose ≥140 mg/dL (hyperglycemia) Glucose <140 mg/dL 

TIMI flow grade 

* 

† 

N = 507 

Worst Best 



Hyperglycemia associated with increased 
inflammatory markers in AMI 

Marfella R et al. Diabetes Care. 2003;26:3129-35. 

N = 108 

*P < 0.005 vs normoglycemia 

CRP = C-reactive protein; IL = interleukin 
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Definition 

Haematocrit         < 39% for men   

                            < 36% for women 

 

Haemoglobin    < 13 g/dL for men  

   levels            < 12 g/dL for women 

 

World Health Organization; 1968 A
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….Anemia was observed  

    in 30,6% of cases of ACS  

 

but only 5,4%  

 had hemoglobin < 10 g/dL… 

M.Sabatine 

et al. 

Circulation 

2005 

Association of Hemoglobin Levels with 

Clinical Outcomes in ACS 



M.Sabatine 

et al. 

Circulation 

2005 

Association of Hemoglobin Levels with 

Clinical Outcomes in ACS 



Am J Cardiol 2009; 103 :442-447 



Am J Cardiol 2009; 103 :442-447 



Risk of renal failure  

Mehran et al, JACC 2004 



Increased bleeding risk  

Nikolsky et al, EHJ 2007 



Nikolsky et al, EHJ 2007 

Development and validation of a prognostic risk score for 

major bleeding in patients undergoing PCI via the femoral approach 



< 12,5 g/dL 

12,5-13,6 g/dL 

13,7-14,7 g/dL 

>14,7 g/dL 

R.A. 

Archibold 

et al. 

 

American 

Heart 

Journal, 

2006 

Hemoglobin concentration is an independent 

determinant of heart failure in ACS: cohort 

analysis of 2310 patients 



E. 

Cavusoglu 

et al. 

 The 

American 

Journal of  

Cardiology 

2006 

Usefulness of Anemia in Men as an 

Independent predictor of Two-Year vascular 

Outcome in Patients Presenting With ACS 

193 men with ACS who were referred for coronary 

angiography. 

 

End point : death or AMI at 24 months 

 

Follow-up : the event-free survival was 64% in the 

group with HB level <13 g/dl compared with 81% in 

the group with HB level >13 g/dl (p  0.0065 by log-

rank test). 



E. 

Cavusoglu 

et al. 

 

The 

American 

Journal of  

Cardiology

2006 

Usefulness of Anemia in Men as an 

Independent predictor of Two-Year vascular 

Outcome in Patients Presenting With ACS 



D. Aronson  

et al. 

 

European 

Heart 

Journal 

2007 

Changes in Hemoglobin Levels during 

hospital course and long-term outcome after 

acute myocardial infarction 

•    1390 pts 

 

•    Anemia on admission 17,8% 

 

•    Anemia on discharge 36,1% 

 

•    Nadir heamoglobin was 1,3 g/dL      

 lower when compared with 

 baseline haemoglobin 



D. Aronson  

et al. 

 

European 

Heart 

Journal 

2007 

Changes in Hemoglobin Levels during 

hospital course and long-term outcome after 

acute myocardial infarction 

≤ 11,9 g/dL 

 12-13,3 g/dL 

13,3-14,5 g/dL 

≥ 14,6 g/dL 



Journal of  

American 

College of  

Cardiology 

2004 

Impact of anemia in Patients With AMI 

Undergoing Primary PCI 

Analysis From the Controlled Abciximab and Device Investigation to Lower 

Late Angioplasty Complications (CADILLAC) Trial 



Journal of  

American 

College of  

Cardiology 

2004 

Impact of anemia in Patients With AMI 

Undergoing Primary PCI 

Analysis From the Controlled Abciximab and Device Investigation to Lower 

Late Angioplasty Complications (CADILLAC) Trial 

Cumulative 

risk of death 

in patients 

with versus 

without 

anemia 



Journal of  

American 

College of  

Cardiology 

2004 

Impact of anemia in Patients With AMI 

Undergoing Primary PCI 

Analysis From the Controlled Abciximab and Device Investigation to Lower 

Late Angioplasty Complications (CADILLAC) Trial 

Predictors of 

mortality in 

patients with 

versus 

without 

anemia 



Renal Function & Risk 
Prediction in ACS 





Valsartan in Acute Myocardial Infarction Trial 

(VALIANT) 

N=14,527 



Valsartan in Acute Myocardial Infarction Trial 

(VALIANT) 



Valsartan in Acute Myocardial Infarction Trial 

(VALIANT) 



Valsartan in Acute Myocardial Infarction Trial 

(VALIANT) 



N = 118,753 Age ≥ 65 

The Cooperative Cardiovascular Project 



The Cooperative Cardiovascular Project 



Even a minimal increase in creatinine level is a bad predictor 

of short and long-term mortality 





J Am Coll Cardiol. 2003;41(5):718-724. 



Utilization of cardiovascular diagnostic tests and therapeutics across 

creatinine clearance stratum 

J Am Coll Cardiol. 2003;41(5):718-724. 

Black bars = catheterization; white bars = glycoprotein IIb/IIIa antagonist; hatched bars = percutaneous coronary intervention; 

striped bars = coronary artery bypass graft surgery. 

 



J Am Coll Cardiol. 2003;41(5):718-724. 

Unadjusted and adjusted odds ratios for mortality 

stratified by creatinine clearance.  

Black bars = unadjusted; hatched bars = adjusted. 

 



Absolute major bleeding event rate and creatinine 

clearance stratum 

J Am Coll Cardiol. 2003;41(5):718-724.  

The lighter portion of each bar represents the relative proportion that received glycoprotein IIb/IIIa antagonists during 

hospitalization. Numbers at the top of each bar are the total number of patients within each creatinine clearance stratum, and the 

percentages represented by each bar are the respective portion of that total number. Hatched bars = did not receive glycoprotein 

IIb/IIIa antagonists; black bars = received glycoprotein IIb/IIIa antagonists. 

 









Conclusions 

Hyperglycemia on admission, low HB level and 
low GFR – are strong predictors of early, late 
and very late adverse outcomes and mortality 
post ACS. 

 

However, the most widely used risk scores in 
ACS (GRACE & TIMI) do not incorporate 
anemia and glucose level on admission.   



Conclusions 

In clinical practice, the addition of admission 
levels of glucose and HB to the GRACE score 
may further improve risk stratification and 
prediction of mortality in patients with ACS.  

 


