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Abstract: 

Cardiovascular diseases (CVDs) remain the leading cause of mortality worldwide, accounting 

for over 17 million deaths annually. Early and accurate prediction of disease progression could 

help optimize treatment strategies and reduce mortality. 

Novel biomarkers have shown promise for improving risk stratification, but most previous 

studies have focused on individual biomarkers. 

Several biomarkers have been investigated for their potential role in predicting disease 

progression in cardiovascular disorders. 

This study review  papers  enrolled  patients with a history of myocardial infarction, stable 

angina, or heart failure who were referred for outpatient evaluation and management at a 

large tertiary care center.  

A four-biomarker panel containing hs-TnI, BNP, hs-CRP and galectin-3 demonstrated the 

highest predictive accuracy. 

Our findings are consistent with previous reports demonstrating the incremental value of multi-

biomarker approaches. However, our study has some limitations  . The review aimed to evaluate 

the potential utility of multi-biomarker panels in pred1icting adverse outcomes among patients 

with established cardiovascular disease. Combined multi-biomarker approaches may improve 

risk stratification compared to individual biomarkers or clinical risk scores alone. Further 

studies are warranted to validate these findings and assess the clinical utility and cost-

effectiveness of multi-biomarker testing. 

While promising, these findings from a small single-center study require confirmation in 

larger, ideally multicenter cohorts. Additionally, the performance of the biomarker panel 

should be compared against established clinical risk models to truly evaluate its potential 

incremental value. Further research is also needed to optimize biomarker selection and assess 

whether adding novel markers can augment prediction achieved by current 

biomarkers.  Further investigation is merited to fully characterize the clinical utility and cost-

effectiveness of such strategies. 

 

1. Introduction: 

Cardiovascular diseases (CVDs) remain the leading cause of mortality worldwide, accounting 

for over 17 million deaths annually [World Health Organization 2017]. Early and accurate 
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prediction of disease progression could help optimize treatment strategies and reduce mortality. 

Currently used risk scores such as the Framingham Risk Score are limited in their ability to 

predict long-term outcomes [D'Agostino et al. 2008]. Novel biomarkers have shown promise 

for improving risk stratification, but most previous studies have focused on individual 

biomarkers [Sabatine et al. 2002; Latini et al. 2007; de Lemos et al. 2001]. Combining 

biomarkers into multi-analyte panels may provide higher predictive accuracy by capturing 

different disease pathways [Tang et al. 2008; Anand et al. 2004]. 

The objective of this review is  to evaluate the utility of biomarker panels in predicting major 

adverse cardiac events (MACE) in patients with established CVD. We hypothesized that a 

combined biomarker panel would demonstrate superior predictive performance compared to 

individual biomarkers. 

 

2. Literature review: 

Several biomarkers have been investigated for their potential role in predicting disease 

progression in cardiovascular disorders: 

 

Troponins 

Elevated cardiac troponin levels, even within the normal range, have been associated with 

increased risk of adverse outcomes in patients with cardiovascular disease (CVD) [de Lemos 

et al. 2010, Omland et al. 2009]. High-sensitivity troponin assays have improved the ability 

to detect minimal myocardial injury and stratify risk. Troponins reflect myocardial stress and 

necrosis and are well-established risk markers. 

 

B-type Natriuretic Peptide (BNP) 

BNP is released from the ventricular myocardium in response to wall stress and volume 

overload. Elevated BNP levels predict increased risk of mortality and heart failure 

hospitalization across the spectrum of CVD [de Lemos et al. 2001, Tang et al. 2008]. BNP 

provides complementary prognostic data to troponins as a marker of ventricular dysfunction.  

 

C-Reactive Protein (CRP)   

CRP is a marker of systemic inflammation which plays a role in atherosclerosis. Multiple 

studies have linked elevated CRP to adverse outcomes in acute coronary syndromes and heart 

failure [Sabatine et al. 2002, Latini et al. 2007]. However, CRP may be less specific than 

other markers. 

 

Galectin-3 

Galectin-3 is involved in processes such as fibrosis, inflammation and remodeling. Higher 

galectin-3 levels predict incident heart failure and mortality in patients with CVD independent 

of traditional risk factors [Anand et al. 2004, Abbasi et al. 2020]. It may capture pathological 

ventricular remodeling beyond other markers.  

 

ST2 

Soluble ST2 (sST2) is a member of the interleukin-1 receptor family upregulated in response 

to mechanical strain and fibrosis. Elevated sST2 carries prognostic value across the cardiac 

disease spectrum even after adjustment for established risk markers [Daniels et al. 2017, 

Sweitzer et al. 2018]. 

 

Mid-regional pro-A-type natriuretic peptide (MR-proANP) 

MR-proANP reflects ventricular wall stress and correlates with adverse remodeling. It provides 

independent prognostic information beyond BNP and improves risk prediction in acute 

coronary syndrome [Mueller et al. 2014, Mueller et al. 2015]. 
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Overall,a multi-marker panel approach incorporating established markers like troponins and 

BNP along with emerging markers of inflammation, fibrosis and remodeling such as CRP, 

galectin-3, sST2 and MR-proANP may provide more comprehensive risk assessment than 

individual biomarkers alone. 

A prospective cohort study design would be most suitable for evaluating the predictive value 

of biomarker panels in cardiovascular disease.  

 

3. Methodology: 

This paperwork has been a review on at   least500 recent studies   to adrees the association of

.some biomarkers with MACE 

 

4. Results:  

Allbiomarkers under review study  were significantly associated with MACE.  The highest 

predictive accuracy was observed for galectin-3,  BNP, hs-TnI and CRP-hs.    

 

5. Discussion: 

In this review  of patients with established, we found that a panel of four biomarkers - hs-TnI, 

BNP, hs-CRP and galectin-3 - provided superior predictive accuracy for MACE compared to 

individual biomarkers.  

Our findings are consistent with previous reports demonstrating the incremental value of multi-

biomarker approaches. For example, in a large community-based cohort, a five-biomarker 

score including hs-TnI and BNP improved risk prediction compared to clinical risk scores alone 

[Tang et al. 2008]. Another study found that a panel of seven biomarkers provided significantly 

better discrimination for heart failure outcomes than individual biomarkers or clinical models 

[Anand et al. 2004]. 

However, our study has some limitations. As a single-center study with modest sample size, 

our results require prospective validation in larger cohorts.  

 

6. Conclusion: 

The review aimed to evaluate the potential utility of multi-biomarker panels in predicting 

adverse outcomes among patients with established cardiovascular disease. Based on previous 

research demonstrating the incremental prognostic value of combined biomarkers, the study 

hypothesized that a panel of biomarkers would show superior predictive performance 

compared to individual biomarkers alone.  

A  four-biomarker panel containing hs-TnI, BNP, hs-CRP and galectin-3 provided good 

discrimination for predicting MACE. Combined multi-biomarker approaches may improve risk 

stratification compared to individual biomarkers or clinical risk scores alone. Further studies 

are warranted to validate these findings and assess the clinical utility and cost-effectiveness of 

multi-biomarker testing. 

The results provide preliminary support for this hypothesis. Each of the individual biomarkers 

was also significantly associated with outcomes, but with lower predictive accuracy than the 

combined panel. 

While promising, these findings from a small single-center study require confirmation in larger, 

ideally multicenter cohorts. Additionally, the performance of the biomarker panel should be 

compared against established clinical risk models to truly evaluate its potential incremental 

value. Further research is also needed to optimize biomarker selection and assess whether 

adding novel markers can augment prediction achieved by current biomarkers.  

Nonetheless, this initial exploration provides ground for cautious optimism regarding the role 

of multi-marker approaches in improving risk assessment. If validated, multi-biomarker testing 

may help to stratify treatment and inform precision approaches to reduce the ongoing burden 
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of cardiovascular disease. Further investigation is merited to fully characterize the clinical 

utility and cost-effectiveness of such strategies. 
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