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Role of Soluble ST2 Levels and Beta-Blockers Dosage
on Cardiovascular Events of Patients with Unselected
ST-Segment Elevation Myocardial Infarction

Wei-Ping Huang, Xuan Zheng, Lei He, Xi Su, Cheng-Wei Liu, Ming-Xiang Wu
Department of Cardiology, Wuhan Asia Heart Hospital, Wuhan, Hubei 430022, China

Background: Serum soluble ST2 (sST2) levels are elevated early after acute myocardial infarction and are related to adverse left
ventricular (LV) remodeling and cardiovascular outcomes in ST-segment elevation myocardial infarction (STEMI). Beta-blockers (BB)
have been shown to improve LV remodeling and survival. However, the relationship between sST2, final therapeutic BB dose, and
cardiovascular outcomes in STEMI patients remains unknown.

Methods: A total of 186 STEMI patients were enrolled at the Wuhan Asia Heart Hospital between January 2015 and June 2015.
All patients received standard treatment and were followed up for 1 year. Serum sST2 was measured at baseline. Patients were
divided into four groups according to their baseline sST2 values (high >56 ng/ml vs. low <56 ng/ml) and final therapeutic BB dose
(high >47.5 mg/d vs. low <47.5 mg/d). Cox regression analyses were performed to determine whether sST2 and BB were independent
risk factors for cardiovascular events in STEMI.

Results: Baseline sST2 levels were positively correlated with heart rate (» = 0.327, P = 0.002), Killip class (r = 0.408,
P =0.000), lg N-terminal prohormone B-type natriuretic peptide (= 0.467, P = 0.000), lg troponin I (»=10.331, P=0.000), and
lg C-reactive protein (» = 0.307, P = 0.000) and negatively correlated to systolic blood pressure (» = —0.243, P = 0.009) and LV
ejection fraction (r = —0.402, P = 0.000). Patients with higher baseline sST2 concentrations who were not titrated to high-dose
BB therapy (P < 0.0001) had worse outcomes. Baseline high sST2 (hazard ratio [HR]: 2.653; 95% confidence interval [CI ]:
1.201-8.929; P = 0.041) and final low BB dosage (HR: 1.904; 95% CI, 1.084-3.053; P = 0.035) were independent predictors of
cardiovascular events in STEMI.

Conclusions: High baseline sST2 levels and final low BB dosage predicted cardiovascular events in STEMI. Hence, sST2 may be a
useful biomarker in cardiac pathophysiology.
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INTRODUCTION of sST2 were significantly higher in patients who died or
developed new congestive heart failure (HF) during 30-day
follow-up. However, the exact mechanism of sST2 in infarct
magnitude and remodeling remains unclear.

The S72 gene (also known as T1 or interleukin [IL]-1
receptor-like-1) is a member of the IL-1 receptor family.
The products of this gene include transmembrane (ST2L)
and soluble ST2 (sST2) isoforms.!"! A genomic study showed S ————
that ST2 gene was strongly induced by mechanical strain on : ; - L. L6 T8,
cardiac fibroblasts and cardiomyocytes.”! Concentrations of Department of Cardiology, Wuhan Asia He:lz;:o“sggglzzw g?]?r?a
sST2 increased under myocardial overload due to myocardial E-Mail: helei0528@126.com
infarction (MI) and were found to be related to adverse left
ventricular (LV) remodeling and cardiovascular outcomes.?!
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A study in patients with acute MI (AMI) with resultant
LV systolic dysfunction revealed that patients with
elevated sST2 may benefit from mitigating LV
remodeling therapies.’) Beta-blockers (BBs) have been
shown to improve LV remodeling and were suggested to
titrate to target doses (190 mg) as tolerated in STEMI.[
Gaggin et al.l' revealed that sST2 measurement identified
patients with chronic HF who may benefit from higher BB
doses. However, the relationship between sST2, BB therapy,
and cardiovascular outcomes in STEMI patients remains
unknown.

MeTHoDS

Ethical approval

The study was conducted in accordance with the Declaration
of Helsinki and was approved by the local Ethics Committee
of Wuhan Asia Heart Hospital (No. 2015-P-002). Informed
written consent was obtained from all patients before their
enrollment in this study.

Population

This was a prospective, observational, single-center trial.
Patients over 18 years of age who were admitted to the
coronary care unit of Wuhan Asia Heart Hospital presenting
with STEMI between January 2015 and June 2015 were
enrolled in this study. STEMI was diagnosed according
to 2013 American College of Cardiology/American Heart
Association (ACC/AHA) Guideline for the Management
of STEML Exclusion criteria were age >75 years, serum
creatinine >2.5 mg/dl, asthma, autoimmune diseases,
pregnancy, malignancy, or patients unable to sign the
informed consent form.

Detailed clinical data were obtained using a standardized
questionnaire administered to the patient and treating
physician at the time of the study, along with verification
of medical records. All patients received standard
treatment and were followed up for 12 months. Patients
were divided into four groups according to their baseline
sST2 (high baseline sST2 vs. low baseline sST2) levels
and final therapeutic BB dose (high BB vs. low BB):
low sST2 and low BB group, low sST2 and high BB
group, high sST2 and low BB group, and high sST2 and
high BB group. The incidences of total cardiovascular
events were compared among the groups. The data
including characteristics of the patients, procedures,
echocardiography, and follow-up were managed by
ResMan® (http://www.medresman.org).

Primary end point

The primary end point was a composite outcome defined
as cardiovascular death, worsening HF (new or worsening
symptoms/signs of HF requiring unplanned intensification
of decongestive therapy), and recurrent MI through 1 year
of follow-up. Recurrent MI was diagnosed if a patient had a
plasma creatine kinase-MB (CK-MB) elevation greater than
twice the normal value, or cardiac troponin I (cTNI) level
above the 99" percentile for our population, and with at least

one of the following symptoms: chest pain lasting >20 min
or diagnostic serial electrocardiographic changes consisting
of new pathological Q waves or ST segment or T-wave
changes. End points were ascertained through direct patient
contact, medical records, and phone calls to patients or their
family members.

Biomarkers

The prognostic cutoff value of sST2 in STEMI patients
is undefined. Our previous study used 56 ng/ml as the
threshold of risk for sST2,®) which was also used in
the present analysis. Low baseline sST2 group was
defined as baseline sST2 <56 ng/ml; high baseline sST2
group was defined as baseline sST2 >56 ng/ml. We
designed a BB titration table according to the ACCF/
AHA Guideline for the Management of STEMIL.! All
patients without contraindication received BB titration
treatment (metoprolol or metoprolol succinate). Median
therapeutic BB dose was 50 mg of metoprolol or 47.5 mg
of metoprolol succinate, which was used as a cutoff
value to define high-dose BB therapy versus low-dose
BB therapy.

Blood sample was obtained from each patient at the
time of enrollment. Serum was isolated within 1 h
of blood collection and stored at —80°C. sST2 was
measured by a highly sensitive sandwich monoclonal
immunoassay (Presage® ST2 Assay, Critical Diagnostics,
New York). The intra- and inter-assay coefficients of
variation were <4.0% and 2.5%, respectively. The lower
limit of detection of sST2 was 3.1 ng/ml and the upper limit
was 200 ng/ml. N-terminal prohormone B-type natriuretic
peptide (NT-proBNP) was measured with Cobas e601 by
a standard electrochemiluminesence immunoassay (Roche
Diagnostics, Indianapolis, Indiana). The assay range was
20-5000 pg/ml. The intra- and inter-assay coefficients of
variation were 2.9% and 6.1%, respectively. C-reactive
protein (CRP) was measured with Beckman Coulter AU
5800, TNI with Beckman Coulter DXI 800, and creatinine
with Beckman Coulter AU 5800. The estimated glomerular
filtration rate (eGFR) was calculated from the simplified
formula derived from the Modification of Diet in Renal
Disease study.[""]

Statistical analysis

Normally distributed continuous variables were
summarized using mean + standard deviation (SD),
whereas nonnormality data were presented as median (25",
75" percentile). Categorical variables were presented
as counts and percentages. Categorical variables were
compared between the four groups using the Chi-square
test, and continuous variables were compared using
analysis of variance (ANOVA) for symmetric continuous
and Kruskal-Wallis test for nonsymmetric continuous data.
Chi-square test was used to compare the incidence of total
cardiovascular events between the four groups. The Kaplan-
Meier test was used to analyze the effect of baseline sST2
value and final therapeutic BB dose on total cardiovascular
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events. The log-rank test was used to compare survival
curves. Univariable and multivariable Cox regression
analyses were performed to determine the associations
between baseline sST2 values, final achieved BB dose,
and the presence of cardiovascular events. Multivariable
models included covariates based on statistical evidence for
confounding and/or clinical judgment. The multivariable
model was initially created with both baseline sST2
status and final achieved BB dose status forced in, and
then forward stepwise selection was used to choose the
optimal predictors of cardiovascular events. Models for
the continuous form of NT-proBNP, TNI, and CRP after Ig
transformation were also constructed. Variables considered
for inclusion in the multivariable models were age, gender,
smoking, baseline systolic blood pressure (SBP), heart
rate, Killip Class, LV ejection fraction (LVEF), eGFR, Ig
NT-proBNP, Ig TNI, Ig CRP, and primary percutaneous
coronary intervention (PPCI). Hazard ratio (HR) was
determined from Cox regression models. In all statistical
analyses, a two-tailed P < 0.05 was considered to indicate
statistical significance. All analyses were performed with
SPSS software version 20.0 (SPSS Inc., Chicago, IL, USA).

ResuLts

Baseline characteristics

Between January 2015 and June 2015, 186 patients
were enrolled in our study. Mean age was 68.5 years
(range: 30-72 years), and 64% of patients were men.
Three patients with incomplete data were excluded,
five patients were lost to follow-up (one patient in low
baseline sST2 and low final BB dose group, two patients
in low baseline sST2 and high final BB dose group, and
two patients in high baseline sST2 and high final BB
dose group), and the remaining 178 patients completed
the 1-year follow-up.

The study cohort was divided into four groups
according to the baseline sST2 (<56 ng/ml vs.
>56 ng/ml) and final therapeutic BB dose (<47.5 mg/d
vs. >47.5 mg/d) [Table 1]. There were no significant
differences in age, gender, and past medical history
among the four groups. Patients with high baseline sST2
values who had low BB dosage had lower SBP levels but
higher rate of Killip Class >II.

The biomarkers such as NT-proBNP, TNI peak, and
CRP that are known to predict outcome after MI showed
significant differences among the four groups. Patients
with high baseline sST2 values who were not titrated
to high BB dose had the highest baseline NT-proBNP
concentration (2225.0 [976.3, 6095.0] pg/ml), whereas
patients with low baseline sST2 values who were titrated to
high-dose BB had the lowest baseline NT-proBNP values
(210.5 [62.9, 1485.0] pg/ml). The other two groups had
intermediate values. Similar patterns were observed in TNI
and CRP. There were no statistically significant difference
in eGFR and anterior MI [Table 1].

There was significant difference in baseline LVEF
values (P = 0.025). The group with high baseline sST2
who were titrated to low BB dose had the lowest LVEF
value (40.0 + 8.7). There were no significant differences
in the proportion of PPCI and involved vessel in these four
groups [Table 1].

Baseline sST2 levels were positively correlated
with heart rate (r = 0.327, P = 0.002), Killip Class
(r=0.408, P=0.000), lg NT-proBNP (»=0.467, P=0.000),
lg TNI (» = 0.331, P = 0.000), and lg CRP (» = 0.307,
P =0.000) and negatively correlated to SBP (r = —0.243,
P=0.009) and LVEF (r=-0.402, P =0.000) [Table 2].

Cardiovascular events

There were a total of 28 end points in 27 patients in this
study. The incidence of cardiovascular events during the
1-year follow-up was significantly different between the
groups as stratified by baseline sST2 and final BB dosage
[Figure 1, P = 0.003]. The lowest rate of 1-year major
adverse cardiac event was seen in patients with low baseline
sST2 values who were titrated to high-dose BB (6%) and
intermediate rate in patients with low baseline sST2 who
were not titrated to high-dose BB (8%) and patients with
elevated sST?2 titrated to high-dose BB (18%); the highest
rate of events was seen in patients with high baseline sST2
who were not titrated to high BB dose (32%).

Death occurred in five patients: three (8%) patients in
high baseline sST2 who were not titrated to high BB dose
group (one patient who developed inferoposterior STEMI
2 days before admission to hospital suffered from cardiac
rupture and died in the hospital; another patient with anterior
STEMI suffered no-flow after PPCI treatment leading to
death due to cardiogenic shock, whereas the third patient with
anterior STEMI suffered sudden death due to unknown cause
at home 10 days after PPCI treatment [a stent was implanted
at proximal of the left anterior descending coronary artery,
the patient recovered well and was discharged]). Two (4%)
patients in elevated sST2 values titrated to high-dose BB
group died. One patient with anterior STEMI and cardiogenic
shock was referred to our hospital who received PPCI with
intra-aortic balloon pump treatment and died 5 days later in
the hospital due to low-output syndrome; another patient
with inferoposterior STEMI without early revascularization
underwent recurrent AMI 45 days later and died at a local
hospital.

Recurrent MI occurred in three patients: one patient in
low baseline sST2 not titrated to high-dose BB group, one
patient with recurrent MI died as described above in the
high baseline sST2 titrated to high-dose BB group, and
one patient in high baseline sST2 not titrated to high-dose
BB group. There was no significant difference among the
groups (P = 0.552).

The number of patients with worsening HF in the four groups
was three in the low baseline sST2 values who were titrated
to high-dose BB group, two in the low baseline sST2 values
who were not titrated to high-dose BB group, six in the high
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Table 1: Baseline characteristics by sST2 and final achieved BB dose

Variables Low sST2 (<56 ng/ml) Low sST2 (<56 ng/ml) High sST2 (>56 ng/ml) High sST2 (>56 ng/ml) Statistic P
Low BB (<47.5 mg/d) High BB (=47.5 mg/d) Low BB (<47.5 mg/d) High BB (=47.5 mg/d) Vvalues
(n=37) (n = 51) (n = 40) (n = 50)
Age, years 61.8+6.4 62.6+7.5 61.6£5.6 64.0£5.7 1.347* 0.261
Male 28 (75.7) 39 (73.6) 30 (75.0) 36 (75.0) 0.073% 0.996
Past medical history
Hypertension 23 (62.2) 33 (62.3) 23 (57.5) 28 (58.3) 0.368" 0.951
Diabetes 8(21.6) 13 (24.5) 7(17.5) 13 (27.1) 1.0157 0.743
Current smoker 28 (75.7) 33(62.3) 29 (72.5) 27 (56.3) 0.216" 0.200
Examination
BMI (kg/m?) 252+3.6 263+3.1 26.1+2.6 26.7+3.5 1.619*% 0.132
SBP (mmHg) 131.4+£22.4 139.3+£253 117.4+17.6 132.7+27.8 6.067* 0.000
Heart rate (beats/min) 70.0 £ 12.6 81.1+18.7 77.5+23.9 82.7+18.4 2.228*% 0.093
Killip class >II 2(5.4) 9(16.9) 12 (30.0) 13 (27.1) 8.6497 0.034
Laboratory results
NTproBNP 1063.0 (233.1, 1946.0)  210.5(62.9, 1485.0)  2225.0 (976.3,6095.0)  1584.0 (549.3,4155.0)  31.05%" 0.000
TNI 20.2 (2.7, 54.3) 31.6 (4.52,78.8) 62.4 (27.8, 137.6) 53.8(16.9, 132.3) 11.00" 0.012
CRP 2.7(0.7,6.2) 3.1(0.9, 18.1) 11.2 (2.2, 62.6) 7.8 (2.0, 58.0) 12.18" 0.006
eGFR (ml'min"-1.73m?) 93.0+£28.3 95.8 +28.7 85.4+£34.8 101.8 + 34.1 1.711*% 0.153
Anterior MI 19 (51.3) 31(58.5) 31(77.5) 33 (68.6) 6.0527 0.109
LVEF 46.4+5.6 452+7.8 40.0 8.7 43.7+55 5.685% 0.025
Primary PCI 27(72.9) 39 (76.4) 25 (62.5) 37 (74.0) 24271 0.489
Culprit vessel 0.705
Left main coronary artery 0 0 2 (8.0) 1(2.7) - -
Left anterior descending 15 (55.6) 20 (51.3) 11 (44.0) 21 (56.8) - -
coronary artery
Left circumflex coronary 4 (14.8) 8(20.5) 5(20.0) 6(16.2) - -
artery
Right coronary artery 8(29.6) 11 (28.2) 7 (28.0) 9(24.3) - -
Final meds
BB 37 (100) 51 (100) 31(77.5) 42 (84.0) 12.177 0.000
ACE 23 (62.2) 35 (68.6) 14 (35.0) 24 (48.0) 11.92F 0.008
ARB 3 (8.1 5(9.8) 3(7.5) 4 (8.0) 0.027% 0.869
MRA 2(5.4) 6(11.7) 9(22.5) 8(16.0) 5.034% 0.169
Statins 37 (100) 51(100) 40 (100) 50 (100) - -
Dual antiplatelet drugs 37 (100) 51 (100) 40 (100) 50 (100) — -

Values were shown as mean + standard deviation, median (25%, 75" percentile), or n (%). *F values; 5 values. BMI: Body mass index; NTproBNP: N-terminal
prohormone B-type natriuretic peptide; CRP: C-reactive protein; eGFR: Estimated glomerular filtration rate; LVEF: Left ventricular ejection fraction; ACE:
Angiotensin-converting enzyme; ARB: Angiotensin receptor blockers; MRA: Mineralocorticoid receptor antagonists; BB: Beta-blockers; sST2: Soluble ST2;
SBP: Systolic blood pressure; MI: Myocardial infarction; PCI: Percutaneous coronary intervention; TNI: Troponin I; —: Data not applicable.

Table 2: Correlation between ST2 and continuous variables

Variables Spearman’s r P

Age -0.002 0.896
SBP —0.243 0.009
Heart rate 0.327 0.002
eGFR -0.06 0.429
Killip class 0.408 0.000
LVEF -0.402 0.000
Lg NTproBNP 0.467 0.000
Lg TNI 0.331 0.000
Lg CRP 0.307 0.000

eGFR: Estimated glomerular filtration rate; LVEF: Left ventricular
ejection fraction; NTproBNP: N-terminal prohormone B-type
natriuretic peptide; CRP: C-reactive protein; SBP: Systolic blood
pressure; TNI: Troponin 1.

baseline sST2 values who were titrated to high-dose BB
group, and nine in the high baseline sST2 values who were

not titrated to high-dose BB group. There was a significant
difference among the groups (P = 0.049).

Kaplan-Meier analysis and predictors of cardiovascular
events

In the Kaplan-Meier analysis [Figure 2, P < 0.0001], the
highest risk with time was for patients with highest baseline
sST2 concentrations who were not titrated to high-dose BB
therapy. Patients with low baseline sST2 values who were
titrated to high-dose BB or not titrated to high-dose BB had
similar outcomes but low consequent risk of cardiovascular
events with time. Patients with high baseline sST2 values
titrated to high-dose BB were at intermediate risk.

Furthermore, univariate and multivariate Cox regression
analyses were performed to identity the associations
between baseline sST2 values, final achieved BB dose,
and the presence of cardiovascular events. Univariate
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Figure 1: One-year incidence of cardiovascular events (%) by baseline
sST2 values and final BB dosage. BB: Beta-blockers; sST2: Soluble
ST2.

Cox regression analysis indicated that baseline SBP (HR:
1.033; 95% confidence interval [CI]: 1.010-1.057;
P = 0.006), baseline heart rate (HR: 0.997; 95% CI:
0.978-1.017; P = 0.042), 1g NTproBNP (HR: 1.592; 95%
CI, 0.685-3.699; P = 0.047), baseline high sST2 status
(HR: 2.317; 95% CI: 1.381-6.095; P = 0.005), final low BB
status (HR: 2.109; 95% CI: 1.017-5.272; P = 0.046), and
PPCI (HR: 0.444; 95% CI. 0.214-0.923; P = 0.030) were
correlated with cardiovascular events. Multivariate Cox
regression analysis showed that baseline SBP (HR: 1.044; 95%
CI: 1.023-1.066; P=0.000), 1lg NTproBNP (HR: 1.943; 95%
CI: 1.003-3.765; P = 0.049), baseline high sST2 status (HR:
2.653; 95% CI: 1.201-8.929; P = 0.041), and final low BB
status (HR: 1.904; 95% CI: 1.084-3.053; P = 0.035) were
independent risk factors for cardiovascular events [Table 3].

Discussion

The present study showed that an elevated level of baseline
sST2 and final low BB dose were predictors of cardiovascular
events through 1 year in STEMI, independent of NTproBNP,
and baseline SBP. Baseline sST2 measurement identifies
patients with STEMI who may particularly benefit from
higher BB doses. Those with highest risk for cardiovascular
events were identified by an elevated baseline sST2 value,
but this risk was not entirely obvious in those titrated to
higher dose BB. Hence, higher dose BB therapy may be
particularly efficacious in patients with an elevated sST2.

sST2 was positively correlated with heart rate, Killip
Class, 1g NTproBNP, Ig TNI, and lg CRP and negatively
correlated with SBP and LVEF. In Weir et al. study, the
sST2 levels were measured in 100 patients admitted
with AMI and resultant LV systolic dysfunction, and all
patients underwent cardiac magnetic resonance imaging at
baseline and at 12 and 24 weeks. The results showed that
serum sST2 correlated significantly with LVEF at baseline
(r=-0.30, P=0.002) and 24 weeks (r=-0.23, P=0.026);
level of sST2 was positively associated with infarct volume
index at baseline (» = 0.26, P = 0.005) and 24 weeks

=
2
<
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(2]
s P=0.000
s
S 0.7
£
3
(8]
067 =
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N atsiske Follow-up Time(days)
LowsST2highBB: 51 51 50 48 48
LowsST21lowBB: 37 37 36 35 34
High ST2highBB: 50 49 45 43 £
HighsST2lowBB: 40 33 30 28 2

Figure 2: Kaplan-Meier analysis by baseline sST2 and final BB dosage.
BB: Beta-blocker; sST2: Soluble ST2.

Table 3: Cox regression analysis of cardiovascular
events

Variables HR 95% CI P
Univariate Cox regression
analysis
Age 0.255 0.098-0.663 0.677
Male 0.463 0.108-1.989 0.835
Baseline SBP 1.033 1.010-1.057 0.006
Baseline heart rate 0.997 0.978-1.017 0.042
Killip class>II 1.033 0.721-1.830 0.956
LVEF 1.149 0.943-1.061 0.935
eGFR 1.000 0.983-1.004 0.085
Lg NTproBNP 0.994 0.685-3.699 0.047
Lg TNI 1.592 0.808-2.756 0.277
Lg CRP 1.492 0.644-2.229 0.772
Baseline high sST2 status 1.198 1.381-6.095 0.005
Final low BB status 2.317 1.017-5.272 0.046
Primary PCI 0.444 0.214-0.923 0.030
Multivariate Cox
regression analysis
Baseline SBP 1.044 1.023-1.066 0.000
Lg NTproBNP 1.943 1.003-3.765 0.049
Baseline high sST?2 status 2.653 1.041-6.764 0.041
Final low BB status 1.904 1.084-3.053 0.035

LVEF: Left ventricular ejection fraction; eGFR: Estimated glomerular
filtration rate; NTproBNP: N-terminal prohormone B-type natriuretic
peptide; HR: Hazard ratio; CI: Confidence interval; BB: Beta-blockers;
sST2: Soluble ST2; SBP: Systolic blood pressure; CRP: C-reactive
protein; PCI: Percutaneous coronary intervention; TNI: Troponin .

(r=10.22, P=10.037).5" In Shimpo et al. study, sST2 levels
were measured in 810 patients with AMI, and baseline sST2
levels were found to be positively correlated with the time
to randomization, heart rate, CK-MB peak, ¢cTNI, and CRP.
These results consistently demonstrated the relationship
between sST2 and clinical variables.

In Shimpo’s prior study, ST2 levels were anticipated to
increase on the 1% day after coronary occlusion and return to
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normal over the next 14 days.'! Among the 14 thrombolysis
in Ml patients, analysis of serial measurements of serum ST2
in 228 patients revealed an increase with time, with most
patients reaching a peak ST2 level at 12 h. Accordingly, sST2
levels at baseline rather than subsequent values appeared to
be more predictive of risk of cardiovascular death or HF.I'J
Hence, in our study, we only observed the relationship
between baseline sST2 and cardiovascular events.

We found that SBP levels were significantly lower in
patients who were not titrated to higher BB dose, which may
partly explain why such titration did not occur in clinical
setting. There was no significant difference in heart rate
or PPCI between the four groups. Although patients with
high baseline sST2 values had higher percentage of Killip
Class >I1, lower LVEF, and higher TNI or CRP level, in
multivariable Cox regression model analysis, the differences
in Killip Class >II, LVEF, TNI, or CRP were not significant
in the prediction of cardiovascular events. Baseline SBP,
NTproBNP level, baseline high sST2 status, and final low
BB status were significant in predicting cardiovascular
events. The relationship between ST2 and NT-proBNP
levels was unclear. Zhang et al.l'¥ revealed that serum
sST2 levels correlated with cardiovascular death or HF in
a dose-dependent manner and may provide complementary
information to NT-proBNP.

The association between sST2 and BB therapy requires
in-depth study. Cardiac remodeling is a central feature in
the development and progression of STEMI, a process that
includes hypertrophy and apoptosis of cardiomyocytes,
reinduction of fetal gene expression, and alterations in
the extracellular matrix including fibroblasts.!'*) One of
the critical factors in cardiac remodeling is the primary
sympathetic neurotransmitter norepinephrine that acts
through o- and B-adrenergic receptors and is thought to play
acentral role in initiating and sustaining cardiac remodeling.
Acting directly through the B-adrenergic receptors, BBs
block the activation of the sympathetic nervous system and
deter progression of STEMI through inhibiting adverse
remodeling.l'*!51 SST?2 is markedly induced in mechanically
overloaded cardiomyocytes and is intimately involved
in cardiac remodeling.! sSST2 was elevated in vivo after
experimental AMI in mice and was also shown to be
elevated in the serum of patients after AML.['" The role of
sST2 in remodeling seems to be mediated by its effect on its
primary ligand, IL-33, which itself'is also synthesized when
cardiac fibroblasts are mechanically stretched. 1L-33 has
been shown to inhibit cardiomyocyte hypertrophy, fibrosis,
and apoptosis.l'? How BB may influence this complex
physiology remains unclear and needs further study.

Weir et al.'® showed that sSST2 measurement may identify
patients after MI who are most likely to show beneficial LV
remodeling with mineralocorticoid receptor antagonists
therapy. Gaggin et al.! suggested that sST2 measurement
can identify patients with chronic HF who may particularly
benefit from higher BB doses. A similar relationship between
BB therapy and sST2 value was found in the present study.

sST2 may potentially be used to identify specific therapies
for the efficient management of STEMI or HF. More
information about sST2 at molecular and cellular levels are
needed to confirm the association with LV remodeling and
prognosis in STEMI.

Potential limitations of this study merit consideration. First,
this was an observational single-center study with a small
number of participants. Second, the number of patients
titrated to goal doses of BB was small. However, our results
support that sST2 identified risk even in patients titrated to
highest dose BB.

In conclusion, our study showed that sST2 values could
identify different strata of risk based on final BB doses. These
data offer the possibility of prospectively exploring the use
of sST2-guided BB therapy in STEMI patients.
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SR EST2K Y BRARHFTIEIT SSTEIA R AL
AVBESE B PR HISR &

R AR M P EST2 (sST2) KPLERMEOIUESE R A FIATHE, AN 5STEIR @ AL LIESE (STEMD &
B O B B LG M. B2 AARE I 7ML M35 STEMIIR 5 A2 O s M HETT 5 TG « AWFFEYIBRI T STEMIE 3% rp 3
sST2/KT, B ARBHA A E S TG IR R

5 20154 1 A Z6 7 T R IO I B2 Be AN AF G FRvtE i 186 44 STEMIIE % o T (B 12 IE AT HFBE T 145, & i
H IR MIFEsST2/K o MHEIELESST2/KF (FisST2>56 ng/ml vs. {KsST2 <56 ng/ml) J i & B2 PRBAA MG FIE CErflEd
>47.5mg vs. KR4 <47.5) 73 A4, R Cox BIEZHT i EsST2/KF . BB & ESTEMLE & 1 I Tl (118

GERL: JELRSST2/KF 5002 (1=0.327, p=0.002). Killip class (=0.408,p=0.000), IgNTproBNP (r=0.467, p=0.000), IgTnI (r=0.331,
p=0.000) £l I[gCRP (r=0.307, p=0.000)1EAH, 5SBP (1=-0.243, p=0.009) Fl LVEF (r=-0.402, p=0.000)f1tH%. FELsST2T} 7
PR EBBI B H TR ZE (p=0.000) . FELEFsST2/KF (HR, 2.653; 95% CI, 1.201-8.929; p=0.041) M (&7 EBB (HR, 1.904;
95% CI, 1.084-3.053; p=0.035) j&:STEMI 4 H! I 0o M85 F4 A ST T PR 25 .

il L msST2/K T AR = BB/2 STEMUE 3 tH IO LA S AR (A S T R 25, sST2 AT g2 Co i B AR B AR 1 — M A
HADFRCH .






