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Table 1. Brief summary of all studies performed on sST2 in relation to CVD.
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Study features

sST2 levels and
patient outcomes:

cardiac emergency

388 patients,
coronary
angiography for
suspect CAD

77 studies
included for meta-
analysis and
systematic review:
62075 participants
with CVD

106 patients after
cardiopulmonary

resuscitation

14 studies were
included in the
meta-analysis:
1050 patients with
AHF, 7126
patients with CHF,

Results

SST2, with NPs, troponins, and clinical
variables, enhances ED patient risk

assessment.

Elevated baseline sST2 linked to higher risk
and independent predictor of MACE in stable
CAD patients.

Soluble ST2 shows a stronger association with

all-cause mortality risk in ACS than in HF.

Elevated sST2 is associated with increased

risk for combined endpoint at 6 months.

SST2 levels in acute heart failure tended to
indicate higher mortality risk. In chronic heart
failure, higher SST2 levels in non-survivors
were associated with increased mortality risk.
Stable coronary artery disease exhibited higher
SST2 levels in non-survivors, significantly

correlating with elevated mortality risk.
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Study features

2799 patients with
CAD

120 patients with
non-ST-elevation

ACS: 167 lesions

A multicentre: 18
hospitals in the
Netherlands-

prospective study.

Review and meta-
analysis: seven
case-

control studies
met included a
total of 10686
cases and 10775
healthy subjects

A prospective
cohort study: a
total of 350
patients with ST-
segment
elevation
myocardial

infarction

Results

SST2 levels correlate with coronary plaque
components in non-ST-elevation ACS

patients.

Asymptomatic post-ACS patients with
persistently higher sST2 levels are at increased

risk of recurrent ACS or cardiac death.

1L.-33/ST2 axis links to CAD risk.

Elevated plasma sST2 post pPCI predicts 1-
year MACEs.

The change in the sST2 level from admission
to 24 hours post pPCI (A1 sST2) was
significantly higher in the MACE group. After
multivariable adjustment, Al sST2 was an
independent risk factor for MACEs, with an
area under the curve of 0.621 (95% CI, 0.547—
0.695). Patients with a greater Al sST2 had a
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Study features

Review

Narrative review

Longitudinal
cohort study: 250
patients,
confirmed
cardiovascular

diagnosis

Review

Review

Results

significantly higher incidence of composite
MACESs, coronary revascularization, and

cardiac rehospitalization.

sST2 utility in coronary artery disease:
gauging plaque burden, predicting noreflow
events, prognostic indication, reflecting left
ventricular remodeling, and guiding

myocardial infarction patient management.

sST2 offers high precision, repeatability and

cost-effectiveness in clinical practice.

sST2 levels robustly predict hospital
readmission for MACE within 1 year. High
sST2 levels and diabetes remained as risk
predictors of any MACE occurrence; an sST2
level in the highest quartile (Q4: >28.4 ng/mL)
was independently associated with older age,
use of beta-blockers, and number of MACE

events within a 1 year period.

These biomarkers could offer valuable insights

into the clinical risk of heart failure patients.

Research delves into various biomarkers
highlights the need for ongoing research in
establishing biomarkers with enhanced
prognostic or diagnostic value in ACS

settings.
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NPs, Natriuretic Peptides; ED, Emergency Department; MACE, Major Adverse Cardiovascular
Events; CAD, Coronary Artery Disease; T2DM, Type 2 Diabetes Mellitus; CVD, Cardiovascular
Disease; IL-33, Interleukin-33; SNPs, Single Nucleotide Polymorphisms; IL1RL1, Interleukin 1

Receptor-Like 1; ILIRACcP, Interleukin 1 Receptor Accessory Protein; pPCI, Primary Percutaneous

Coronary Intervention; HF, Heart Failure; ACS, Acute Coronary Syndrome; IHD, Ischemic Heart
Disease; CK-MB, Creatine Kinase-MB; BMI, Body Mass Index; MI, Myocardial Infarction; CHF,

Congestive Heart Failure; LVEF, Left Ventricular Ejection Fraction.

Table 2. Brief summary of all studies performed on suPAR in relation to CVD.

References Study features
Sorensen NA, Nikorowitsch J, suPAR in 1314
Neumann JT, Riibsamen N, GoBling = suspected AMI in
A, Hartikainen TS, Blankenberg S, ED.

Westermann D, Zeller T, Karakas

M. Clin Res Cardiol

2019;108:1386-93. [51]

Al-Badri A, Tahhan AS, Sabbak N, ' suPAR, hsTnl, in
Alkhoder A, Liu C, Ko YA, 556 patients, no
Vaccarino V, Martini A, Sidoti A, CAD.

Goodwin C, Ghazzal B, Beshiri A,

Murtagh G, Mehta PK, Quyyumi

AA.J Am Heart Assoc

2020;9:e015515. [56]

Results
suPAR levels reliably predicted mortality
in patients with suspected AMI.

Higher levels of suPAR and hsTnl were
independently and additively associated

with an increased risk of adverse events.
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Study features
Plasma suPAR,
1635 patients,
73% with CAD,
underwent

angiography.

Plasma suPAR in
198 patients
(median age 56
years), chest pain
< 6h, 30-day
outcome.

95 patients were

included

Review: 39

studies

1747 acute
medical patients

in the ED

Results
suPAR independently predicts
death/myocardial infarction in coronary

artery disease patients.

suPAR is a promising biomarker for early
prediction of events in chest pain

emergency patients.

The suPAR level of expression was
significantly higher in the group of patients
who died at one month (7.90 + 4.35 ng/ml
vs 11.94 + 6.86 ng/ml; p < 0.05) or 1 year
(7.28 £4.27 ng/ml vs 11.81 + 4.88 ng/ml;
p <0.01), but there was no significant
difference according to the readmission.
suPAR shows potential in assessing acute
coronary syndromes, heart failure, and
aortic valve disease. Elevated levels

correlate with adverse outcomes.

suPAR levels below 4 ng/ml indicate low
risk (99.0% negative predictive value,
94.6% sensitivity), 4-6 ng/ml suggest
medium risk (8.4% mortality), and above 6
ng/ml indicate high risk (20.3% mortality,
20.1% positive predictive value, 78.7%
specificity) for 30- and 90-day mortality in

acute medical patients.
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Study features
26,291 patients
divided into
suPAR groups:
low (0-3 ng/mL),
intermediate (3—6
ng/mL), high (>6
ng/mL). Hyper-
polytherapy >10
drugs prescribed

1858 patients. A
prospective
cohort study in
two Finnish
hospital regions:
Helsinki and
Mikkeli.

Review

Commentary

A comparative

Results

Patients with high suPAR or >10 drugs
show significantly increased risk of 90-day
readmission and mortality.

Among patients with low suPAR, patients
with >10 prescribed medications had a
hazard ratio of 2.41 (95% confidence
interval = 2.09-2.78) for 90-day
readmission and 8.46 (95% confidence
inter-

val = 2.53-28.28) for 90-day mortality
compared to patients with 0 medications.
High suPAR levels correlate with
increased mortality and reduced ED
discharge likelihood, predicting 30-day
mortality across all ages. The outcomes
were assessed in the group of <75 years
(=younger) and >75 years (=elderly). The
elderly had higher median suPAR levels
than the younger (5.4 ng/mL vs. 3.7
ng/mL, p <0.001). Increasing suPAR
levels were associated with higher
probability for 30-day mortality and
hospital admission in all age groups.
suPAR may be a promising addition to the
established biomarkers for the initial

assessment of patients in EDs.

The causal relationship between suPAR
and coronary artery calcification and the
data for cumulative incidence of CVD
events.

Integration of suPAR measurement into
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(HR =2.02; 95% CI 1.58-2.58), but not of
developing other major cardiovascular

events (HR = 1.63; 95% CI1 0.86-3.11).
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Results

All 5 studies indicated suPAR differences
between ACS and non-ACS (control)
patients. Mean suPAR level in ACS: 3.56
+ 1.38 ng/mL, compared to 2.78 + 0.54

ng/ml in the control group.

High suPAR linked to increased risk in 30-
day and 90-day mortality, 30-day
readmission, and hospital stay length.

Lower rates of discharge within 24 hours.

Higher suPAR levels in females than males
with sex-specific differences in
cardiovascular risk factors. In both
genders, suPAR inversely correlated with
HDL levels, higher in smokers than non-
smokers, and positively correlated with
cholesterol levels in females. Healthy
lifestyle and Framingham scores correlated

with suPAR in males, not in females.

suPAR, Soluble Urokinase Plasminogen Activator Receptor; AMI, Acute Myocardial Infarction;
HSTNL, High-Sensitivity Troponin; GWAS, Genome-Wide Association Study; PLAUR,

Plasminogen Activator, Urokinase Receptor; CAD, Coronary Artery Disease; STADE-HF, Seattle

Heart Failure Model; CHD, Coronary Heart Disease; ACS, Acute Coronary Syndrome; HDL, High-

Density Lipoprotein.
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