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Abstract

Background: Acute heart failure (AHF) is a major cause of hospitalization with high in-hospital
mortality. Systemic inflammation and malnutrition are key pathophysiological drivers. The C-
reactive protein to albumin ratio (CAR) is a novel, simple biomarker that potentially integrates
both pathways.

Objective: This study aimed to evaluate the predictive value of admission CAR for in-hospital
mortality in AHF patients.

Methods: A prospective cohort study was conducted at two university hospitals in Damascus,
Syria, from October 2024 to October 2025. We enrolled 135 consecutive adult patients
hospitalized with AHF. CAR was calculated from CRP and albumin levels measured within 24
hours of admission. The primary endpoint was all-cause in-hospital mortality. Patients were
stratified into high and low CAR groups based on the optimal cut-off value determined by Receiver
Operating Characteristic (ROC) curve analysis. Statistical analyses included univariable and
multivariable logistic regression to identify independent predictors.

Results: The in-hospital mortality rate was 20% (27/135 patients). Non-survivors had significantly
higher median CAR levels compared to survivors (7.5 vs. 1.6, p < 0.001). ROC curve analysis
demonstrated that CAR was an excellent predictor of in-hospital mortality with an Area Under the
Curve (AUC) of 0.824 (95% CI: 0.730-0.918). The optimal CAR cut-off value was >1.7,
providing a sensitivity of 81.5% and specificity of 79.6%. Patients with a high CAR (> 1.7) had
significantly higher mortality (43.2% vs. 8.8%, p < 0.001), required more mechanical ventilation,
and had longer hospital stays. In multivariable analysis, after adjusting for age, NYHA class,
oxygen saturation, and creatinine levels, a high CAR remained a strong and independent predictor
of in-hospital mortality (Adjusted Odds Ratio = 5.42; 95% CI: 1.65-17.82; p = 0.005).

Conclusion: The C-reactive protein to albumin ratio (CAR) at admission is a potent, simple, and
independent predictor of in-hospital mortality in patients with acute heart failure. Its routine
calculation could enhance early risk stratification, helping clinicians to identify high-risk patients
who may benefit from more intensive monitoring and tailored management strategies.

Keywords: Acute Heart Failure, C-Reactive Protein, Albumin, Mortality, Prognosis, Biomarker,
Inflammation.
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