
B-type Natriuretic Peptide in the 
Prognosis and Management of 

Acute Coronary Syndromes 
Peter A. McCullough, MD, MPH, FACC, FACP, FAHA, FCCP 

 
Consultant Cardiologist 

Chief Academic and Scientific Officer 
St. John Providence Health System 

Detroit, MI  USA 
e-mail:  peteramccullough@gmail.com 





 



 

Weber M, Hamm C.  Role of B-type natriuretic peptide (BNP) and NT-proBNP in clinical routine.  
Heart. 2006 Jun;92(6):843-9. 
 



Contemporary Prospective Studies Using 
Multiple Markers in Suspected ACS 

ASPECT Study, N=3582, positive (↓major adverse cardiac events) 

RATPAC Trial, N=2263, positive (↑successful discharge home, ↓LOS) 

Than M, Cullen L, Reid CM, Lim SH, Aldous S, Ardagh MW, Peacock WF, Parsonage WA, Ho HF, Ko HF, Kasliwal RR, Bansal M, Soerianata S, Hu D, 
Ding R, Hua Q, Seok-Min K, Sritara P, Sae-Lee R, Chiu TF, Tsai KC, Chu FY, Chen WK, Chang WH, Flaws DF, George PM, Richards AM. A 2-h 
diagnostic protocol to assess patients with chest pain symptoms in the Asia-Pacific region (ASPECT): a prospective observational validation study. 
Lancet. 2011 Mar 26;377(9771):1077-84.  
Goodacre S, Bradburn M, Fitzgerald P, Cross E, Collinson P, Gray A, Hall AS. The RATPAC (Randomised Assessment of Treatment using Panel 
Assay of Cardiac markers) trial: a randomised controlled trial of point-of-care cardiac markers in the emergency department. Health Technol Assess. 
2011 May;15(23):iii-xi, 1-102. PubMed PMID: 21616014. 



Case 1 

58 year 
old male 

Sudden onset 
severe 
substernal chest 
pain walking out 
of the house to 
his car on the 
way to work 

No prior 
history 

Wife calls 911 

30 minutes 
from onset of 
pain to ECG 
and blood 
draw 



Case 1 (cont) 
• Acute inferior  ST segment elevation myocardial infarction 
• “Rainbow of tubes” drawn in field 
• Taken directly to catheterization laboratory 



 Urgent PCI for ACS 



Case 1 (cont) 
• Troponin I  0.05 ng/ml 
• CK-MB   4 ng/ml 
• Myoglobin  80 ng/ml 
• BNP   180 pg/ml 



Case 1 (cont) 

Admitted to CCU after PCI 

Elevated BNP major signal of 
complicated early course 

Held and not allowed early discharge 

Day 3, has syncope and monitor 
reveals sustained ventricular 
tachycardia requiring cardioversion 

Day 4, has ICD implanted 



Probability of Death Through 30 Days Stratified by 
B-Type Natriuretic Peptide (BNP) 
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Follow-Up (Days) 

Mega J. et al., J Am Coll Cardiol 2004; 44:335-9. 

BNP >80 pg/ml 
30 Days 
P<0.0001 

BNP ≤80 pg/ml 

48 Hours 
8.7% vs. 1.3% 
P=0.001 

7 Days 
15.2% vs. 1.3% 
P<0.0001 









Case 2 

68 year 
old male 

Hx CAD 
prior PCI 

Collapse at 
home in the 
evening 

Daughter 
calls 911 

Police 
do CPR 
for 15 
minutes 



Case 2 (cont) 

Troponin I 0.05 1.2 3.4 2.2 

CK-MB 3.8 3.0 7.3 5.0 

Myoglobin 180 230 341 240 

BNP 684 1527 3644 4589 



Case 2 (cont) 

Expires on day 3 

Balloon pump inserted at bedside 

Day 2 develops cardiogenic shock 

BNP predicts very high risk of death, doctor 
counsels family appropriately 

Systemically cooled for anoxic encephalopathy 

Remains intubated, initially stable 

Admitted to the CCU 



Sudden cardiac death was more  
frequent in patients with raised BNP 

(RR 3.68; 95% CI 1.90,7.14) 
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BNP and Troponin 
In the Prediction of In-hospital Mortality 
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Markedly Elevated BNP in ACS 
and Mortality 

Neyou A, O'Neil B, Berman AD, Boura JA, McCullough PA.  Determinants of markedly increased B-type natriuretic peptide in patients 
with ST-segment elevation myocardial infarction.  Am J Emerg Med. 2010 Mar 24. 

BNP (pg/ml) level and mortality, p=0.004 for trend. 



Case 3 

38 year 
old male 

No prior 
history 

4 hours of 
burning 
chest pain 

Father 
drives him 
to ED 

Admitted to 
chest pain 
unit 



Case 3 (cont) 
• Troponin I  0.05 ng/ml 
• CK-MB   3 ng/ml 
• Myoglobin  41 ng/ml 
• BNP   132 pg/ml 



Case 3 (cont) 
• Elevated BNP triggers 

prolonged observation and 
chest-x-ray 

• While out of the ED and in 
radiology department 

• Becomes unresponsive 
• BP 70/30 and develops 

cardiogenic shock 
• Rushed to the cath lab 
• Plavix held until first 

diagnostic images 
• Emergency angiography 

and PCI of a proximal LAD 
lesion 
 



Association of B-Type Natriuretic Peptide, in Conjunction 
With Cardiac Troponin, and Mortality at 30 Days 

Mega J. et al., J Am Coll Cardiol 2004; 44:335-9. 

N=5 N=41 N=33 

Positive Results         Negative Results 

 
 
Elevated BNP in ACS 
•Large zones of ischemia 

•Left main lesions 
•Severe 3-vessel disease 

•Large infarctions 
•Pre-existing LV impairment 

•Systolic 
•Diastolic 

•Renal dysfunction 
 McCullough PA, ACC, 2007; Neyou A, O'Neil B, Berman AD, Boura JA, McCullough PA.   

Determinants of markedly increased B-type natriuretic peptide in patients with ST-segment 
elevation  myocardial infarction.  Am J Emerg Med. 2010 Mar 24. 
 



Class IIb:  Measurement of B-type natriuretic peptide (BNP) or NT-pro-BNP 
may be considered to supplement assessment of global risk in 
patients with suspected ACS. (Level of Evidence: B) 



Confidential Training 
Materials - Internal 
Use Only 
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NACB Guidelines 

    

• Class IIA recommendation for use of 
biomarkers in risk stratification for ACS  

• Measurement of BNP or NT pro BNP may be useful 
in addition to a cardiac troponin for risk 
assessment in patients with a clinical syndrome 
consistent with ACS.  
 

• Class IIB recommendation for use of 
biomarkers in risk stratification   for ACS 

• A multimarker strategy that includes measurement 
of 2 or more pathobiologically diverse biomarkers 
in addition to a cardiac troponin may aid in 
enhancing risk stratification in patients with a 
clinical syndrome consistent with ACS.  
 

 
 



32 prospective studies with > 100 subjects  
with ACS measuring BNP or NT-proBNP… 

all showed that the baseline natriuretic  
peptide level was an independent predictor  

for the development of heart failure,  
rehospitalization, or death 



McCullough PA, et al. An Evidence–Based Algorithm for the Use of B-Type Natriuretic Testing in Acute Coronary Syndromes. Rev. Cardiovasc Med.2010;11(supp2)  
Adapted with permission.  



Cumulative Incidence of Subsequent Death  
or New or Worsening CHF  
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No. at Risk  
High-High   137                 128               121                 91                   59                  35  
Low-High     77                   77                 70                  65                   43                  17 
High-Low    330                 322               292                225                 161                 97 
Low-Low    2929               2877             2777              2539               2232              1649 

120               240                 360               480                600 
Days After Month 4 Visit 

B-Type Natriuretic Peptide Levels 
Baseline-Month 4 
     High-High 
     Low-High 
     High-Low 
     Low-Low 

Morrow, D. et al., JAMA 2005;294:2866-71. 



BNP Used in Guiding Management after Hospitalization 
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