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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: Heart failure (HF) poses a substantial burden 

on healthcare systems and society, necessitating effective 
diagnostic tools for enhanced patient management. The soluble 
suppression of tumorigenesis 2 protein (Soluble Suppression of 
Tumorigenesis 2 (sST2)) has emerged as a promising biomarker 
linked to cardiac remodeling and fibrosis. This study investigates 
Soluble Suppression of Tumorigenesis 2 (sST2)'s potential as 
a diagnostic and prognostic marker for chronic heart failure 
(CHF) and explores its clinical utility in predicting outcomes.

Aims and objectives: To evaluate the utility of Soluble 
Suppression of Tumorigenesis 2 (sST2) as a predictive and 
diagnostic marker in patients with heart failure with reduced 
ejection fraction (HFrEF). The study aims to explore the 
connection between Soluble Suppression of Tumorigenesis 
2 (sST2) levels and cardiovascular (CV) mortality in patients 
suffering from chronic heart failure (CHF), providing insights 
into how Soluble Suppression of Tumorigenesis 2 (sST2) levels 
correlate with patient outcomes. Additionally, it seeks to assess 
the ability of Soluble Suppression of Tumorigenesis 2 (sST2) to 
predict critical clinical events such as hospital readmissions and 
adverse 02composite outcomes, offering a deeper understanding 
of its potential role in disease management. Furthermore, 
the research compares the prognostic accuracy of Soluble 
Suppression of Tumorigenesis 2 (sST2) with NT-proBNP, a 
well-established biomarker, to determine which marker is more 
reliable and informative for predicting the progression and 
severity of CHF.

Methods: This prospective cohort study included 111 CHF 
patients enrolled from May 2020 to January 2022. Participants 
were classified into two groups based on their Soluble 
Suppression of Tumorigenesis 2 (sST2) concentrations (<35 ng/
mL and >35 ng/mL) and monitored over a year. Comprehensive 
demographic, clinical, and echocardiographic data were 
collected, alongside blood samples for Soluble Suppression 
of Tumorigenesis 2 (sST2) and NT-proBNP analysis. Kaplan-
Meier survival analysis, Cox regression modeling, and chi-
square tests were employed, with statistical significance defined 
as P < 0.05.

Results: Patients with Soluble Suppression of Tumorigenesis 
2 (sST2) levels above 35 ng/mL experienced a markedly 
higher one-year cardiovascular (CV) mortality rate of 27.3%, 
compared to just 2.2% in those with lower levels. Similarly, 
elevated Soluble Suppression of Tumorigenesis 2 (sST2) 
levels were strongly associated with an increased risk of 

hospital readmissions, as 27.3% of high-Soluble Suppression 
of Tumorigenesis 2 (sST2) patients required multiple 
hospitalizations within a year, compared to only 2.3% in the 
low-Soluble Suppression of Tumorigenesis 2 (sST2) group. In 
contrast to NT-proBNP, Soluble Suppression of Tumorigenesis 
2 (sST2) levels were not affected by factors like age or kidney 
function, making it a more reliable and consistent marker of 
cardiac remodeling. Additionally, patients who did not show 
a reduction in Soluble Suppression of Tumorigenesis 2 (sST2) 
levels were significantly more likely to face adverse composite 
outcomes, with 45.5% affected, compared to 12.4% among 
those whose levels decreased.

Conclusion: Soluble Suppression of Tumorigenesis 2 (sST2) 
has emerged as a valuable prognostic biomarker for CHF, 
offering advantages over NT-proBNP due to its independence 
from confounding factors such as renal function and atrial 
rhythm. Elevated Soluble Suppression of Tumorigenesis 2 
(sST2) levels are strongly correlated with increased mortality, 
hospitalizations, and adverse outcomes. While baseline 
Soluble Suppression of Tumorigenesis 2 (sST2) levels provide 
meaningful insights into disease severity, short-term changes 
are less indicative of prognosis. Integrating Soluble Suppression 
of Tumorigenesis 2 (sST2) into routine clinical practice could 
improve CHF management by enabling early identification of 
high-risk patients and guiding personalized treatment strategies.

Key words. Soluble Suppression of Tumorigenesis 2 (sST2) 
(Soluble Suppression of Tumorigenesis 2 Protein), NT-proBNP 
(N-terminal pro-B-type Natriuretic Peptide), Heart Failure with 
Reduced Ejection Fraction (HFrEF), prognostic indicators, and 
CV mortality risk stratification.
Introduction.

Due to the impact of heart failure on medical systems and 
society there is a big need to establish an efficient diagnostic 
tool that can be used as predictive clinical tool. Therefore, it’s 
crucial to find and apply biological markers to assess the actual 
results of medication, as well as finding a freshly trustworthy 
biological markers to research its important significance for the 
improvement of heart failure care systems and the development 
of medical care procedures. 

Soluble suppression of tumorigenesis 2 protein (Soluble 
Suppression of Tumorigenesis 2 (sST2)) is circulating as the 
cell-surface receptor and is expressed by cardiomyocytes and 
vascular endothelial cells, so when it’s attached with its ligand, 
interleukin 33, during cardiovascular damage, This binding 
of Interleukin-33 to Soluble Suppression of Tumorigenesis 2 
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(sST2) is anticipated to decrease unwanted cardiac remodeling 
and plays an important role in preventing myocardial 
hypertrophy and fibrosis [1,2].

So, whenever the Soluble Suppression of Tumorigenesis 2 
(sST2) and ST2L compete with one another for binding with 
interleukin-33, the cardiovascular preventive benefits of the 
interleukin_33/ST2L interaction are probably lightened [1,2].

Therefore, there is an increasing interest in Soluble Suppression 
of Tumorigenesis 2 (sST2) which is a possible tool to help 
manage treatment and the approach for chronic heart failure 
(CHF) and predict prognosis [3,4]. The interleukin-33/ST2L 
axis in CHF is still unresolved yet at this time, nevertheless 
Soluble Suppression of Tumorigenesis 2 (sST2) levels in 
plasma have been found to be typically higher in CHF patients 
compared with total healthy individuals [4,5]. 

In this manuscript, the role and significance of Soluble 
Suppression of Tumorigenesis 2 (sST2) as an HF biomarker 
will be explored with the particular emphasis on the analytical 
issues covering Soluble Suppression of Tumorigenesis 2 (sST2) 
measurement as well as the clinical applications of Soluble 
Suppression of Tumorigenesis 2 (sST2) measurement for the 
prognosis, diagnosis, and monitoring of chronic HF.

The primary results of this study have been published in 
“quality in primary care’’ which is a peer review journal [6].
Aims and objectives.

Soluble suppression of tumorigenesis 2 protein (Soluble 
Suppression of Tumorigenesis 2 (sST2)) is a part of interleukin-1 
receptor family, and it has been found that it’s elevated in 
different cardiovascular conditions. Nevertheless, its usefulness 
in predicting the severity of a disease or CV mortality rates is 
still questionable, therefore we have conducted this study to 
assess the prognostic and diagnostic value of this biological 
marker (Soluble Suppression of Tumorigenesis 2 (sST2)) in 
patients with a heart failure with reduced ejection fraction.
Study population.

A prospective cohort study was conducted on 111 CHF 
patients who were enrolled between May 2020 and January 
2022 of this research. They were divided into two subgroups 
based on their Soluble Suppression of Tumorigenesis 2 (sST2) 
concentration. N=65 for T1 (<35 ng/mL) and N=46 or T2 (>35 
ng/mL). These patients were monitored for the emergence of 
the primary endpoints 1 month and 1 year later. By making 
use of the Cox proportional hazards model the prognostic 
significance of Soluble Suppression of Tumorigenesis 2 (sST2) 
for the clinical outcome was determined. The main purpose of 
this cohort study was to analyze and establish the biomarkers 
of heart failure in comprehensive detail. Patients with ejection 
fraction less than 40% (EF<40%), diagnosed with heart failure 
within the last year during either stationary (inpatient) or 
ambulatory (outpatient) visits, Heart failure treatments were 
managed 4 weeks prior to enrollment. Those with heart failure 
who were referred to Vivamedi Clinic were chosen randomly 
and placed into groups with suitable sampling techniques. Our 
samples included patients over the age of eighteen diagnosed 
with CHF. The current study has received approval from 
Vivamedi’s local ethics committee. After enrollment, each 

patient was managed with Optimal Medication Therapy (OMT) 
with prescribed drugs and doses for at least the one month prior 
to the screening, and adequate treatment of coexisting diseases. 
The criteria for exclusion were: Age<18 years, pregnancy, 
a systolic blood pressure of less than 100 mmHg, glomerular 
filtration rate<30 mL/min/1.73 m2, acute hospitalization owing 
to ADHF in prior 4 weeks, congenital valve defects, severe 
valvular stenosis any significant cardiovascular events within 
the previous four weeks, such as resuscitation, acute myocardial 
infarction, stroke, peripartum cardiomyopathies, Takotsubo 
cardiomyopathy, end-stage and active cancer.

Demographic and clinical information, including age, gender, 
and body mass index, were gathered. Vital signs (BP, HR, 
RR, SPO2, t), anomalies on the 12-lead electrocardiogram, 
echocardiography, and the following parameters were measured. 
EF, LA dimension, IVS, LV end-diastolic dimensions, 
comorbidities (CKD, CAD, Arterial Hypertension, Diabetes 
Mellitus, atrial fibrillation, metabolic syndrome), medication 
(ACEi/ARB, ARNI, MRA, Beta-blockers, SGLT2 inhibitors, 
Diuretics, Ivabradine, Digoxin), device therapy, and KCCQ-
12 questions were assessed. The study included 111 patients 
who provided blood samples for ST2 and NT-probing. The key 
outcomes included cardiovascular mortality, rehospitalizations 
for Acute Decompensated Heart Failure (ADHF), and the 
composite rate of death from cardiovascular illness and 
ADHF diagnoses. Blood samples were taken within an hour 
of admission. Serum Soluble Suppression of Tumorigenesis 
2 (sST2) levels were consistently measured using an enzyme-
linked immunosorbent assay (ELISA).

Collection of clinical and echocardiographic parameters:
Clinical and echocardiographic data were collected by 

reviewing hospital records. Patients received follow-ups 
through telephone calls or in-person visits. Follow-up lasted for 
1 year from the time of enrollment.
Statistical analyses.

Continuous variables were reported as mean ± SD or median 
with IQR.

The chi-square test was used to compare categorical variables 
(representation by percentage). Correlations were examined 
using Pearson or Spearman rank coefficients. Survival curves 
were estimated using the Kaplan-Meier technique, and group 
comparisons were made using the log-rank test. Survival curves 
were estimated and shown, with the log-rank test used for group 
comparisons. The Hazard Ratio (HR) and 95% Confidence 
Interval (CI) were used to show how the variables related to the 
primary endpoint.

Analyzing Cox regression, Soluble Suppression of 
Tumorigenesis 2 (sST2) and NT-probing data were log-
transformed because of their skewed distributions. The data was 
analyzed using a significance level of P < 0.05.
Results.
Sst2 variations based on cardiac rhythm:

In the final analysis of sst2 levels in a fib and sinus rhythm 
patients, while comparing to NT- pro BNP, sst2 is independent 
of rhythm and sst2 can help in conditions where there are 
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limitations to NT-pro BNP, given the fact that NT-pro BNP is 
higher in AF patients.

NT- pro BNP is mainly secreted from atrium and remodelling 
in atrium in atrial fibrillation is much higher than in sinus 
rhythm. The most important stimulus for release of NT-pro BNP 
is increase in end diastolic wall stress due to volume overload 
and it is less affected by cardiac homeostasis, and it can be used 
for understanding if there is a response to medications. Atrial 
dilation is main feature of left atrial remodelling which is due to 
cardiac hemodynamic overload [11]. 

Soluble Suppression of Tumorigenesis 2 (sST2) act as a decoy 
receptor in ST2L/IL-33 pathway promoting cardiac hyperplasia 
and cardiac remodelling. Therefore, Soluble Suppression of 
Tumorigenesis 2 (sST2) helps in risk stratification and disease 
activity prediction of AF (Figure 1) [10]. 

Figure 1. Analysis of sst2 levels in a fib and sinus rhythm patients.

Soluble Suppression of Tumorigenesis 2 (sST2) act as a decoy 
receptor in ST2L/IL-33 pathway promoting cardiac hyperplasia 
and cardiac remodelling. Therefore, Soluble Suppression of 
Tumorigenesis 2 (sST2) helps in risk stratification and disease 
activity prediction of AF [10].

Upon analysing the data of mean sst2 levels in patients with 
a fib and sinus rhythm over period of screening, 1 month and 
1 year. No significant difference was observed in SST2 levels 
between sinus rhythm and AFB rhythm patients during both 
the screening and follow-up phases. This implies that there is 
no difference between sst2 values of a fib patients and sinus 
rhythm patients till 1 year of follow up. Thus, concluding that 
the combination of sst2 and NT-pro BNP can help us understand 
the level of cardiac modelling thus helping us predict the 
prognosis. Unlike NT- pro BNP, SST2 can be considered 
rhythm-independent (P < 0.01).
Relationship between Soluble Suppression of Tumorigenesis 
2 (sST2) levels and primary outcomes in the main groups. 

This study aimed to evaluate the CV mortality rate by analysing 
two distinct groups. The study revealed a significant change in 
the mortality rate within 1 year between the groups, in group 
1(<35 ng/mL), the mortality rate is 2.2% and survival rate is 
97.8% and in group 2(>35 ng/mL), the CV mortality rate was 
increased significantly to 27.3% (Figures 2 and 3).

The result of the study indicates that the concentration of 
SST2 can be used as a marker for predicting the mortality rate 

and the no. of times patients need to get re-hospitalized. The 
patients with more SST2 concentration were found to have a 
more mortality rate and a rehospitalization necessity compared 
to patients with less SST2 concentration. Therefore, it can be 
concluded that SST2 concentration in heart failure patients is a 
prognostic indicator (P<0.001).
Biomarkers variations in survivors and deceased patients.

We analyzed subgroup’s and assessed the Delta NT- pro BNP 
at 1-month follow-up in two subgroups of Patients—Group 
1 (Survived Patients) and Group 2 (Deceased Patients)—we 
examined NT- pro BNP reductions in these groups. Typically, 
elevated NT- pro BNP levels are associated with worse 
outcomes and higher mortality. However, NT- pro BNP levels 
might decrease significantly in deceased patients compared to 
survivors: These are several factors that can influence NT- pro 
BNP concentration. Typically, NT- pro BNP levels are lower 
among acute decompensated heart failure (ADHF) patients 
with obesity or preserved Left Ventricular Ejection Fraction 
(LVEF) and it affects the outcomes [7]. Certain treatments or 
medications like diuretics and other heart failure medications 
can significantly lower NT- pro BNP levels even If a patient 
dies shortly after the treatment [8]. If NT- pro BNP levels are 
measured at the initial treatment, the recorded values might be 
lower even in patients with a poor outcome/ End-Stage heart 
failure: Brain natriuretic peptide NT- pro BNP is a hormone 
secreted by cardiomyocytes in the heart ventricles in response 
to stretching caused by increased ventricular blood volume. In 
heart failure, the heart chambers are stressed causing them to 
produce and release extra NT- pro BNP, which pours into the 
bloodstream. Advanced heart failure may lead to a significant 

Figure 2. 1 year CV mortality in main groups.

Figure 3. 1-year rehospitalizations in main groups.
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myocardial damage and dysfunction, which can impair the 
heart’s ability to produce and secrete NT- pro BNP. As the heart 
fails, its ability to respond to stress by producing NT- pro BNP 
may be diminished and NT- pro BNP levels might not rise as 
expected. This could lead to lower NT- pro BNP levels at the 
time of death [9].

Study revealed a significant difference between these two 
groups. In Group 1 (N=103), the mean NT-PROBN reduction 
was -464.38. In contrast, Group 2 (N=8) exhibited a mean 
NT- proBNP reduction of -2115.56. This indicates that the 
NT- proBNP reduction was substantially greater in group 2 
(Deceased Patients), and this result is statistically Significant. 
While these factors can be considered for reducing NT- proBNP 
levels, we propose that in the end-stage heart failure patients, a 
reduction in NT- proBNP levels may not serve as a predictive 
value for Heart failure (HF) prognosis (Figure 4).

Figure 4. Delta NT- pro BNP at 1-month follow-up in within Survived 
and Deceased Patients.
Means of Changes of NT-probing levels.

In the analysis of data focusing on delta s ST2 levels at 1 
month follow up in two groups of patients group 1 (n = 103) 
survivors and group 2 (n=8) non survivors, results do not reveal 
a significant difference for the change in s ST2. In group 1, the 
mean reduction was – 1.99 and group 2 it was -4.84. That test 
= 0.92 and p = 0.362 which implies that the rate of decrease 
of sst2 in survivors does not differ significantly from rate of 
decrease of sst2 in deceased.

In conclusion of data regarding delta sst2 levels in survivors 
and non survivors, it can be seen that during 1 month follow up 
there is no significant difference that in turn implies that there is 
no requirement of serial measurements of sst2 at 1 month follow 
up and one initial measurement of sst2 can be of prognostic 
value. Since sst2 is an indicator of myocardial fibrosis and 
remodelling, no notable change in sst2 indicate might take more 
time to reduce sst2, thus decreasing effect of deltas sst2 as a 
prognostic indicator (Figure 5).
Biomarkers Reduction at one month follow up in main groups. 

The assessment of mean biomarkers at the one-month follow-
up reveals notable differences between the main groups. As 
depicted in Graph N6, Group 1(sst2<35ng/mL) had an average 
screening NT-pro BNP level of 844.17 ng/mL, whereas Group 
2(sst2> 35ng/mL) exhibited a significantly higher level of 
2396.03 ng/mL. Similarly, Graph N7 highlights that the mean 
screening Soluble Suppression of Tumorigenesis 2 (sST2) level 
was 20.46 ng/mL in Group 1, compared to 51.75 ng/mL in 
Group 2 (Figures 6 and 7).

Figure 5. Means of Changes of sSt2 levels.

Figure 6. An average screening NT-pro BNP levels in main groups.

Figure 7. An average screening SSt2 in main groups.

Figure 8. Mean NT-pro BNP levels - 1 month follow-up in main groups.
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The mean NT-pro BNP levels at the 1-month follow-up are 
significantly higher in Group 2 (SST2 < 35 ng/mL, n=46n = 
46, mean = 1339.19) compared to Group 1 (SST2 > 35 ng/mL, 
n=65n = 65, mean = 581.73; t=4.61, p<0.001t = 4.61, p < 0.001) 
(Figure 8).

The second chart depicts the mean Soluble Suppression of 
Tumorigenesis 2 (sST2) levels after a one-month follow-up. It 
clearly shows that in Group 1 (n=65, Soluble Suppression of 
Tumorigenesis 2 (sST2) concentration > 35 ng/mL), the mean 
is 20.35 ng/mL, whereas in Group 2 (n=46, Soluble Suppression 
of Tumorigenesis 2 (sST2) concentration < 35 ng/mL), there is 
reduction, but it is still high -46.88 ng/mL. Therefore, the mean 
Soluble Suppression of Tumorigenesis 2 (sST2) levels after the 
one-month follow-up are higher in Group 2 (Figure 9).
Limitations of Soluble Suppression of Tumorigenesis 2 
(sST2) as a short-term prognostic marker.

In a separate analysis focusing on the Delta sSt2 levels at 
1-month follow-up in two groups of patients: Group 1 (<35 ng/
mL) and Group 2 (>35 ng/mL). The objective was to evaluate 
the reductions in sSt2 levels within these groups. Results 
revealed a notable sSt2 levels reduction in group 2. In Group 1 
(N=65), the mean sSt2 reduction was -0.30. In contrast, Group 
2 (N=46) exhibited a mean sSt2 reduction of -4.87 (Figure 10).

Soluble Suppression of Tumorigenesis 2 (sST2) is a new 
biomarker associated with heart failure and other cardiovascular 
conditions, and it is typically high in the patients with those 
diseases. Patients with Soluble Suppression of Tumorigenesis 

2 (sST2) concentrations >35 ng/mL might experience more 
significant reductions in Soluble Suppression of Tumorigenesis 
2 (sST2) levels compared to those with Soluble Suppression of 
Tumorigenesis 2 (sST2) concentrations <35 ng/mL and that is 
because of the treatment response to an intensive intervention. 
Patients with higher Soluble Suppression of Tumorigenesis 
2 (sST2) levels (>35 ng/mL) typically have more severe 
heart failure and they undergo more intensive treatment 
strategies. Therefore, the reduction in Soluble Suppression of 
Tumorigenesis 2 (sST2) levels in these patients might be more 
significant than patients with lower Soluble Suppression of 
Tumorigenesis 2 (sST2) levels (<35 ng/mL), whose levels are 
already closer to normal or less impacted by the intervention. 

In our study, patients had been managing heart failure for at 
least one month prior to screening, which demonstrated a strong 
correlation between treatment intervention and reduction in 
sSt2 levels. Our observations indicated that, patients with blood 
pressure <130 mmHg experienced less reduction in sSt2 levels 
compared to patients with blood pressure >130 mmHg who 
were receiving intensified medication (P<0.001).
Primary outcome analysis in the subgroups of the deceased or 
surviving patients.

We also assessed cardiovascular (CV) mortality, 
rehospitalization rates, and their composite outcomes between 
the two subgroups, Group 1 with whom SST2 and NT- proBNP 
decreased (89 patients) and group 2 with whom SST2 and NT- 
proBNP did not decrease (22 patients). In the table 1 we analyzed 
the rehospitalization within 1 year for these 2 groups. In group 
1(total 89 patients), 78 patients needed no rehospitalization, 9 
patients needed a 1-time rehospitalization and 2 patients needed 
a 2 times rehospitalization.

In group 2 (total -22 patients), 14 patients needed no 
rehospitalization, 2 patients needed a 1-time rehospitalization 
and 6 patients needed a 2-time rehospitalization.

Patients with no reduction in SST2 had a significantly higher 
frequency of hospitalization. (chi2=16.57, p<0.001) (Tables 2 and 3).
Correlation between NYHA classification and Soluble 
Suppression of Tumorigenesis 2 (sST2) levels.

We also discovered a correlation between the reduction in 
Soluble Suppression of Tumorigenesis 2 (sST2) levels and a 
decrease in the NYHA (New York Heart Association) functional 
classification score. This suggests that as Soluble Suppression 
of Tumorigenesis 2 (sST2) levels decrease, patients experience 
an improvement in their heart failure symptoms and functional 
status, as indicated by a lower NYHA classification (P< 0.01) 
(Figure 11).
Higher Soluble Suppression of Tumorigenesis 2 (sST2) levels 
are associated with increased hospitalizations rates. 

The scatter plot reveals a positive correlation between 
Soluble Suppression of Tumorigenesis 2 (sST2) levels after 
one year and rehospitalization cases, suggesting that patients 
with elevated Soluble Suppression of Tumorigenesis 2 (sST2) 
levels are more likely to experience rehospitalization within 
the follow-up period. This indicates Soluble Suppression of 
Tumorigenesis 2 (sST2) levels may serve as a potential predictor 
for rehospitalization risk (Figure 12).

Figure 9. Mean sSt2 levels - 1 month follow-up in main groups 
(t-test=9.68, p<0.001).

Figure 10. Delta sSt2 levels at 1-month follow-up in main groups.
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Figure 11. Relationship between NYHA and SST2.

Figure 12. Correlation between Rehospitalization cases and Ssst2 
levels at 1 year follow up.

Rehospitalization 
1 year Group 1 Group 2 Total

0 78 (87.6%) 14 (63.6%) 92 (82.9%)
1 9 (10.1%) 2 (9.1%) 11 (9.9%)
2 2 (2.3%) 6 (27.3%) 8 (7.2%)
Total 89 (100.0%) 22 (100.0%) 111 (100.0%)

Table 1. Patients with no reduction in SST2 had a significantly higher 
frequency of hospitalization. (chi2=16.57, p<0.001).

MORS 1 year Group 1 Group 2 Total
Yes 0 (0.0%) 8 (36%) 8 (7.2%)
No 89(100.0%) 14 (63,6%) 103 (92.8%)
Total 89 (100.0%) 22 (100.0%) 111 (100.0%)

Table 2. Patients with no reduction in SST2 had a significantly higher 
rate of CV mortality . (chi2=16.57, p<0.001) (chi2=12.18, p=0.001).

Composite 1 year Group 1 Group 2 Total
Yes 11 (12.4%) 10 (45.5%) 21 (18.9%)
No 78 (87.6%) 12 (54.5%) 90 (81.1%)
Total 89 (100.0%) 22 (100.0%) 111 (100.0%)

Table 3. Patients with no reduction in SST2 had a significantly higher 
rate of composite outcomes (chi2=12.60, p=0.002).

Discussion.
Biomarkers are essential tools in the management of chronic 

heart failure (CHF), providing valuable insights into the 
underlying pathophysiological processes, disease severity, and 
patient prognosis. Clinicians use biomarkers in making decisions 
about diagnosis, risk stratification, therapeutic interventions, and 
monitoring disease progression. Among the array of biomarkers 
used in CHF, sST2 has garnered significant attention due to its 
ability to reflect cardiac remodelling and fibrosis, processes that 
are central to the prognosis of heart failure.

Elevated levels of sST2 signify heightened cardiac stress and 
fibrosis, distinguishing it as a direct marker of myocardial injury 
and structural remodelling. Unlike traditional biomarkers such 
as NT-proBNP, which primarily reflect hemodynamic stress 
and neurohormonal activation, sST2 offers complementary 
information by capturing the progressive fibrotic changes that 
underlie chronic heart failure.

One of the most compelling advantages of sST2 is its relative 
stability across a range of clinical conditions. Factors like 
age, obesity, atrial fibrillation, and renal dysfunction, which 
can significantly influence NT-proBNP levels and introduce 
variability, do not affect sST2 to the same extent. This makes sST2 
a more reliable marker in patients with complex comorbidities. 
For instance, in patients with chronic kidney disease, where NT-
proBNP levels may be elevated due to reduced clearance rather 
than cardiac dysfunction, sST2 provides a clearer picture of the 
cardiac-specific pathological processes.

Moreover, sST2 has demonstrated strong prognostic 
capabilities. Elevated baseline sST2 levels have been 
consistently associated with increased risks of cardiovascular 
mortality, heart failure hospitalization, and composite outcomes. 
These findings emphasize its utility not only in identifying 
high-risk patients but also in tailoring management strategies. 
Monitoring changes in sST2 levels over time can provide 
additional insights, as persistently high levels may indicate 
ongoing myocardial stress and a higher likelihood of poor 
outcomes. This dynamic assessment sets sST2 apart from static 
measurements of traditional biomarkers.

Integrating sST2 into clinical practice could revolutionize 
the management of CHF by enabling earlier identification 
of high-risk patients, guiding therapeutic adjustments, and 
potentially improving long-term outcomes. Its complementary 
role alongside NT-proBNP and other biomarkers enhances the 
ability to provide a multidimensional evaluation of heart failure, 
addressing both hemodynamic and structural aspects of the 
disease. As evidence supporting its clinical utility continues to 
grow, sST2 is poised to become a cornerstone biomarker in the 
personalized management of CHF.

The findings of this study reinforce the growing recognition 
of sST2 as a valuable biomarker in the management of heart 
failure with reduced ejection fraction (HFrEF).

However, it is worth noting that while baseline sST2 levels were 
strongly predictive of outcomes, short-term changes in sST2 
were less indicative of prognosis. This finding aligns with the 
understanding that sST2 reflects chronic processes like fibrosis 
rather than acute hemodynamic changes. Future research could 
explore optimal thresholds and intervals for measuring sST2 to 
maximize its clinical utility. Furthermore, the combination of 
Soluble Suppression of Tumorigenesis 2 (sST2) and NT-pro 
BNP was shown to enhance predictive accuracy, as NT-pro 
BNP is influenced by factors such as atrial fibrillation and renal 
function, while Soluble Suppression of Tumorigenesis 2(sST2) 
remains largely independent of these variables. When compared 
to NT-proBNP, sST2 showed superior prognostic accuracy in 
certain contexts. While NT-proBNP remains a cornerstone in 
heart failure management, our findings suggest that integrating 
sST2 into routine clinical practice could complement existing 
biomarkers, providing a more comprehensive risk assessment 
framework.
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In conclusion, sST2 is a robust biomarker that enhances the 
ability to predict adverse outcomes in CHF, particularly in 
HFrEF patients. Its independence from confounding factors 
and strong correlation with CV mortality and Heart failure 
hospitalization risks make it a valuable addition to the biomarker 
arsenal. Incorporating sST2 into clinical workflows may enable 
more personalized and effective management strategies for heart 
failure patients, ultimately improving outcomes and reducing 
the healthcare burden.
Limitations and Future Directions.

Limitations of the study include the relatively small sample 
size and the potential impact of inter-individual variability in 
treatment regimens. Future studies should aim to validate these 
findings in larger, more diverse cohorts.
Conclusion.

This study highlights the importance of Soluble Suppression 
of Tumorigenesis 2 (sST2) as a powerful biomarker for 
evaluating heart failure patients, especially those with reduced 
ejection fraction. Higher Soluble Suppression of Tumorigenesis 
2 (sST2) levels are closely linked to an increased risk of 
death and rehospitalization, making it an essential tool for 
identifying patients who need closer monitoring and more 
aggressive treatment. While changes in Soluble Suppression of 
Tumorigenesis 2 (sST2) levels over short periods may not carry as 
much significance, baseline levels provide valuable insight into 
how severe a patient's condition is and their long-term outlook. 
By using Soluble Suppression of Tumorigenesis 2 (sST2) to 
identify patients at higher risk, healthcare providers can make 
more informed decisions about treatment and prioritize care 
for those who need it most. Incorporating Soluble Suppression 
of Tumorigenesis 2 (sST2) monitoring into everyday clinical 
practice could greatly improve how heart failure is managed. 
It can help doctors spot early warning signs of worsening 
health, adjust treatments as needed, and track how well patients 
respond to therapy. When combined with other markers like 
NT-pro BNP, Soluble Suppression of Tumorigenesis 2 (sST2) 
adds another layer of precision to care, offering a more tailored 
approach to managing heart failure. Ultimately, this biomarker 
has the potential to make a real difference in the lives of patients 
by improving outcomes and providing more personalized care.

This research [grant number-- PHDF-22-2513] has been 
supported by Shota Rustaveli National Science Foundation 
of Georgia (SRNSFG).
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