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There has been growing interest in the risk stratification for heart failure, and the use of multiple biomarkers to

identify different pathophysiological processes associated with this condition. One such biomarker is soluble

suppression of tumorigenicity-2 (sST2), which has shown some potential for integration into clinical practice. sST2

is produced by both cardiac fibroblasts and cardiomyocytes in response to myocardial stress. Other sources of

sST2 are endothelial cells of the aorta and coronary arteries and immune cells such as T cells.

ST2  heart failure  biomarker

1. Introduction

Heart failure (HF) is a complex clinical syndrome resulting from a diverse range of etiologies. The prevalence of HF

appears to be 1–2% of adults, reaching more than 10% of those aged 70 years or more . The prevalence and

incidence of HF have been increasing in the last decades due to both better survival of many cardiac diseases and

improved care of those patients already diagnosed with HF. Additionally, population aging and the emerging

pandemic of cardiovascular (CV) disease in developing countries presage a rise in the incidence and prevalence of

HF globally . Nevertheless, mortality and morbidity associated with HF remain high. Recent European data show

that the rate of all-cause mortality in 1 year is 8.1% and the rate of hospitalization in 1 year is 28.2% . In this

scenario, early diagnosis, accurate identification of disease severity, and risk stratification appear to be crucial to

proper HF management.

The most commonly used HF biomarkers in clinical practice are B-type natriuretic peptides (NPs), which are useful

in the diagnostic work-up, for risk stratification and in defining the best clinical management. NPs have well-known

limitations, as their circulating levels are affected by renal dysfunction, age, obesity, atrial fibrillation, and several

cardiac and non-cardiac conditions other than HF . Moreover, although they are considered to be the gold-

standard tests to diagnose HF in patients with acute dyspnea, their prognostic utility in the acute setting seems

limited , and their role in guiding treatment has not yet been clearly established . Indeed, the Guiding

Evidence-based Therapy Using Biomarker Intensified Treatment in Heart Failure (GUIDE-IT) trial showed that a

therapeutic strategy guided by N-terminal pro-B-type NP (NT-proBNP) does not lead to better outcomes than a

usual care strategy . In recent years, there has been growing interest in the risk stratification for HF, and the use

of multiple biomarkers to identify different pathophysiological processes associated with this condition . One such

biomarker is soluble suppression of tumorigenicity-2 (sST2), which has shown some potential for integration into

[1]

[2]

[3]

[4]

[5][6] [7]

[8]

[9]



Soluble Suppression of Tumorigenicity-2 in Heart Failure | Encyclopedia.pub

https://encyclopedia.pub/entry/45543 2/8

clinical practice . The Serial sST2 Testing in Chronic Heart Failure (STRONG) study demonstrated that serial

dosing of sST2, in addition to NT-proBNP, could play a role in optimizing guideline-directed medical therapy

(GDMT) for chronic HF patients. This study showed that renin–angiotensin system inhibitors and beta-blockers

were associated with significantly lower values of this biomarker, especially when the latter two were introduced

and up-titrated . Contrary to the GUIDE-IT trial, these findings suggest that serial sST2 dosing could be useful to

optimize GDMT for HF.

More recently, a sub-analysis of the Prospective Comparison of ARNI With Inhibitor to Determine Impact on Global

Mortality and Morbidity in Heart Failure (PIONEER-HF) trial demonstrated that sacubitril/valsartan was more

effective than enalapril in reducing the aforementioned cardiac stress biomarkers in patients with acute

decompensated HF who achieved hemodynamic stabilization, and this reduction was associated with an overall

better prognosis . Biomarkers such as NT-proBNP and sST2 could potentially be used as surrogates for clinical

outcomes in patients with HF and may be useful in monitoring disease progression and assessing the response to

therapy .

2. ST2 Biology

ST2 is a member of the interleukin-1 receptor family. The ST2 gene is placed on chromosome 2 and is part of the

larger IL1 gene cluster . Alternative promoter splicing and 3′-terminal processing of the same mRNA appear to

be involved in the generation of two main isoforms: cellular (ST2 ligand or ST2L) and soluble or circulating (sST2)

forms . sST2 is a truncated soluble receptor that lacks the transmembrane and cytoplasmatic domains. ST2 is

the receptor of IL-33, which is a cytokine secreted by living cells in response to cellular injury or necrosis. IL-

33/ST2L signaling is a mechanically activated cardioprotective fibroblast–cardiomyocyte paracrine system, which

seems to beneficially regulate the myocardial response to overload and injury . Indeed, the interaction of IL-

33 and ST2L prevents fibrosis and cardiomyocyte hypertrophy, reduces cellular apoptosis, and, ultimately,

improves cardiac function. Such cardioprotective action occurs exclusively through the ST2L receptor and not

through the soluble receptor . The circulating isoform (sST2) acts as a decoy receptor and, by sequestrating IL-

33, antagonizes the cardioprotective effects of IL-33/ST2L interactions. Both cardiac fibroblasts and

cardiomyocytes release sST2 in response to myocardial stress . Other sources of sST2 are endothelial

cells of the aorta and coronary arteries and immune cells such as T cells . Indeed, ST2 is also associated with

inflammatory and immune processes, especially regarding the regulation of mast cells and type 2 CD4 T-helper

cells  (Figure 1).
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Figure 1. Representation of IL-33 signaling.

3. Prognostic Value of sST2 in Chronic Heart Failure

sST2 was first evaluated as a HF biomarker in the Prospective Randomized Amlodipine Survival Evaluation 2

(PRAISE-2) trial. Changes in sST2, rather than the baseline value, were a significant independent predictor of

mortality or cardiac transplantation in patients with severe HF . The Penn Heart Failure Study on 1141 patients

with chronic HF demonstrated that sST2 is a powerful indicator of prognosis and offers a moderate improvement in

risk stratification when used in combination with conventional markers (BNP and pro-atrial natriuretic peptide).

Higher sST2 levels were associated with a significantly increased risk of all-cause mortality or cardiac

transplantation, and this risk was more pronounced in patients with nonischemic HF . The utility of a panel of

biomarkers reflecting diverse biologic pathways in HF was further investigated in the Barcelona Study. The authors

examined the value of combining NT-proBNP (a marker of myocardial stretch), high-sensitivity cardiac troponin T

(hs-cTnT) (a marker of myocyte injury), and sST2 (reflective of myocardial fibrosis and remodeling) (Figure 2). The

combined addition of sST2 and hs-cTnT to the model with established risk factors showed a reclassification index

of 14%. These findings suggest that the pathways identified by sST2 and hs-cTnT profoundly affect mortality in the

context of chronic HF, whereas the information provided in their presence by NPs might be redundant .

Accordingly, Emdin and colleagues demonstrated that sST2 yielded a strong predictive value for all-cause and

cardiovascular mortality and HF, as well as also improving risk reclassification over NT-proBNP and hs-TnT .

Notably, the prognostic value of sST2 was independent of the estimated glomerular filtration rate (eGFR). The

inclusion of sST2 along with other biomarkers improved the prediction in patients with renal failure even more than

in the global sample population . Gruson and colleagues demonstrated the prognostic value of sST2 for

cardiovascular (CV) death over a mean 4.2-year follow-up. sST2 was the strongest predictor of CV death among

NPs, age, left ventricular ejection fraction, and eGFR . Galectin-3 (Gal-3) is another biomarker reflective of

myocardial fibrosis and remodeling. Higher Gal-3 circulating levels have been associated with the presence of

myocardial fibrosis assessed by late gadolinium enhancement (LGE) at cardiac magnetic resonance imaging in
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nonischemic dilated cardiomyopathy . A cohort study on 876 patients directly compared the two biomarkers of

fibrosis (sST2 and Gal-3) and sST2 resulted to be superior over Gal-3 in risk stratification. In addition, both sST2

and Gal-3 were associated with an increased risk of all-cause mortality, but only sST2 with CV mortality. This could

be due to the prominent role of Gal-3 in an earlier stage of fibrosis pathobiology and ventricular remodeling, whilst

sST2 measurement provides a strong biohumoral overview of the cumulative myocardial fibrotic process . Ky

and colleagues identified a cut-off of 36 ng/mL to discriminate patients with chronic HF having a particularly high

risk for all-cause death : this cut-off was subsequently confirmed in a post hoc analysis of the PROTECT study

. Again, in the PROTECT study, sST2 levels identified patients who may benefit more from higher beta-blocker

doses, exploring for the first time the possible interplay between anti-remodeling therapies and sST2 values .

The Co-ordinating Study Evaluating Outcomes of Advising and Counseling in Heart Failure (COACH) showed that

spironolactone treatment was significantly beneficial in groups with elevated sST2 . The usefulness of serial

monitoring of sST2 values over 12 months was evaluated in the Valsartan Heart Failure Trial (Val-HeFT). Increases

in sST2 from baseline to 12 months were associated with an increased subsequent risk of poor outcomes and may

be useful for monitoring patients. Treatment with valsartan significantly reduced the upward trend in sST2 levels

seen in the placebo group . A sub-analysis of the Prospective Comparison of ARNI with ACEI to Determine

Impact on Global Mortality and Morbidity in Heart Failure (PARADIGM-HF) showed that sacubitril/valsartan

significantly decreased many profibrotic biomarkers and changes from baseline to 8 months in sST2 alongside

tissue inhibitor matrix metalloproteinase 1 (TIMP-1) were associated with a change in outcomes . A systematic

review of 11 studies with a total of 5121 participants confirmed that higher concentrations of sST2 predict long-term

endpoints, such as all-cause mortality, CV mortality or HF-related hospitalization, and all-cause mortality or HF-

related readmissions . Furthermore, Vergaro and colleagues analyzed sex-related differences in heart failure

biomarkers levels and showed that the optimal sST2 cut-off was approximately 10% lower in women than men.

Therefore, risk prediction should consider gender-specific prognostic cut-offs .
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Figure 2. Flowchart showing the potential use of sST2 in chronic heart failure. sST2 is a biomarker of myocardial

fibrosis and ventricular remodeling. It could be used in the risk stratification process in addition to NPs and hs-

cTnT, as they reflect diverse biologic pathways in HF. Serial testing of sST2 could be helpful in identifying patients

who most benefit from anti-remodeling therapies.
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