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Abstract

Continuous identification of new parameters and biomarkers is essential for improving the clinical assessment of patients
with heart failure (HF). In recent years, the ST2 protein has emerged as a promising biomarker in cardiovascular diseases.
ST2 is a member of the interleukin-1 receptor family and exists in two main isoforms: the membrane-bound ST2L and the
soluble form, sST2. While ST2L exerts cardioprotective activity, sST2 blocks the ST2L-IL-33 interaction, promotes fibroblast
activation, and contributes to myocardial fibrosis, thereby diminishing the beneficial effects of ST2L. Consequently, sST2
has gained attention as a clinically relevant biomarker and therapeutic target in heart failure and cardiac remodelling.
This review summarizes preclinical and clinical evidence regarding the cardiac effects of sST2 receptors and discusses their therapeutic
implications. Current findings indicate that modulation of the sST2 pathway may reduce ventricular remodelling, fibrosis, and overall

HF risk, presenting a promising direction for future therapies.
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Introduction
Chronic heart failure (HF) represents a complex clinical
syndrome and remains a major medical and socioeconomic
challenge in industrialized nations [1]. It is estimated
that HF affects up to 2% of the adult population in
developed countries [2]. The condition substantially
reduces quality of life, is one of the most common causes
of hospital admission, and carries a 5-year mortality
rate that surpasses several common malignancies [3-5].
Although diagnostic and therapeutic strategies for HF
have advanced significantly, overall prognosis remains
unfavourable. Therefore, the search for new biomarkers and
predictive tools continues in order to refine risk stratification
and tailor treatment approaches.

sST2, a member of the IL-1 receptor family, has gained
recognition as both a biomarker and a potential therapeutic
targetin heart failure and post-infarction remodelling. When
ST2L binds IL-33, it triggers anti-inflammatory, anti-fibrotic,
and cardioprotective pathways. Conversely, the soluble
form, sST2, neutralizes IL-33, inhibits this signalling cascade,
enhances fibroblast activation, and promotes myocardial
fibrosis.

ST2 expression is also induced by mechanical strain on
cardiac tissue, providing valuable insight into processes
such as remodelling and fibrosis [6].

Elevated sST2 levels have been documented in HF,
post-MI remodelling, and hypertrophic cardiomyopathy,
and are widely used as indicators of adverse ventricular
remodelling. Numerous studies have investigated its
prognostic utility in acute [7] and chronic decompensated
HF [8].

This review is based on a systematic search of PubMed,
Scopus, and Web of Science for the years 2010-2025
using keywords such as “ST2 receptor,” “sST2,” “IL-33/
ST2L,” “cardiac fibrosis,” “heart failure,” and “ventricular
remodelling.” Both preclinical animal studies and human
clinical investigations were included.

Discussion

Cardiovascular diseases, including HF, remain the leading
cause of morbidity and mortality in industrialized
countries [9]. Despite advances in pathophysiological
understanding and biomarker discovery, HF continues
to contribute to substantial morbidity and mortality.
Continuous efforts are therefore directed toward
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identifying biomarkers that may provide early prognostic
insight and assist in therapeutic decision-making.
Among these biomarkers, the ST2 protein stands out due
to its involvement in inflammatory and fibrotic pathways,
making it a promising tool for monitoring treatment and
disease progression in HF [10].

According to the literature, ST2 concentrations are
significantly higher in HF patients compared with healthy
individuals [11]. In the PRIDE study (Pro-Brain Natriuretic
Peptide Investigation of Dyspnea in the Emergency
Department), sST2 levels were measured in approximately
600 patients presenting with dyspnea. Both HF and non-HF
individuals were included. The study demonstrated notably
elevated sST2 levels in patients whose dyspnea was caused
by HF, and sST2 concentrations correlated strongly with
mortality in both groups. Patients who died during follow-up
exhibited significantly higher baseline sST2 concentrations.

Furthermore, a meta-analysis involving more than 4,000
patients identified sST2 as an independent predictor of all-
cause and cardiovascular mortality, as well as HF-related
hospitalizations [12].

Conclusion

The soluble ST2 protein serves as an independent predictor
of all-cause mortality in patients with heart failure. Inhibition
or modulation of ST2-related pathways represents a
promising therapeutic direction due to its central role in
ventricular remodelling and fibrosis. Further studies are
required to clarify optimal therapeutic strategies targeting
sST2 in order to improve prognosis in HF populations.
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