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Biomarker-based risk prediction of heart failure and death in 

double valve surgery 

Discussion 

Over a median follow-up of 47 months (IQR: 20-73 months), 

35 adverse events occurred. Elevated concentrations of each 

biomarker were independently associated with a higher risk of 

adverse events after adjustment for demographics, 

comorbidities, echocardiographic characteristics, and existing 

risk scores (P<0.05 for each). 

Background 

Current strategies for risk assessment in double valve surgery 

remain insufficient to guide individualized patient management 

strategies. We hypothesized that the application of a 

biomarker-based risk score may improve prognostication in 

patients undergoing double valve surgery. 

Methodology 

A total of 130 patients (age 64±8 years, 49% female) 

presenting for concomitant aortic and mitral valve surgery 

underwent pre-operative echocardiography and 

measurements of: 

• N-terminal pro-B-type natriuretic peptide (NT-proBNP) 

• high-sensitivity cardiac troponin-T (hs-cTnT) 

• growth differentiation factor-15 (GDF-15)  

• galectin-3 

Variable All Patients (n=130) 

Cardiovascular risk factors and comorbidities 

Hypertension 26 (20) 

Diabetes Mellitus 17 (13) 

Dyslipidemia 25 (19) 

Smoking 28 (22) 

Echocardiographic parameters 

≥ Moderate MS 78 (60) 

≥ Moderate MR  70 (54) 

≥ Moderate AS  80 (62) 

≥ Moderate AR  83 (64) 

LV mass index, g/m2 138 (114-180) 

LVEDVi, mL/m2 56 (40-80) 

LVESVi, mL/m2 23 (16-35) 

LVEF, % 57 (46-62) 

TR ≥ moderate 69 (53) 

RV end-diastolic area, cm2/m2 8.3 (7.0-10.8) 

TAPSE, mm 17 (15-20) 

Valvular surgery risk-scoring systems 

EuroSCORE II 2.4 (1.5-3.7) 

STS Score 2.0 (1.2-3.1) 

An integer-based biomarker score, with one point for each 

abnormal parameter, was developed based on biomarker-

specific thresholds defined by penalized splines.  

The rates of adverse outcomes (composite of heart failure 

[HF] hospitalization and all-cause mortality) were compared 

across biomarker score groups using Cox proportional 

hazards analysis. The Fine-Gray model was used to account 

for competing risks, with death considered a competing event 

for HF hospitalization. The incremental value of the 

biomarkers to EuroSCORE II and STS Score was evaluated 

using Harrell's C-statistic. 

Conclusions 

A novel biomarker-testing strategy comprising hs-cTnT, NT-

proBNP, GDF-15, and galectin-3 may improve risk 

assessment beyond conventional risk-scoring systems in 

double valve surgery.  

Distribution of the Biomarker Score 

According to the biomarker score, 70 (54%), 40 (31%), and 20 

(15%) patients were classified as low (0), intermediate (1-2), 

and high (3-4) risk, respectively. There were consistent 

graded associations between biomarker score groups and 

adverse outcomes, with a clear step up in event risk for 

patients with three or more elevated biomarkers (10% vs 33% 

vs 75%, p<0.01). When HF was examined as the outcome, 

the biomarker score (subdistribution HR [sHR] 2.61, 95% 

Confidence Interval [CI] 1.50-4.53, p<0.01), but not 

EuroSCORE II (sHR 1.05, 95% CI 1.00-1.10, p=0.06) nor STS 

score (sHR 1.06, 95% CI 0.94-1.20, p=0.35), was 

independently predictive of HF hospitalization. The addition of 

the biomarker score to EuroSCORE II and STS score 

improved outcome prediction (C-statistic 0.78 vs 0.71, and 

0.72 vs 0.61 respectively; likelihood ratio test p<0.001). 
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