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sST2 = Decoy Receptor

“ It has been subsequently demonstrated that high It has been subsequently demonstrated that high 
levels of soluble ST2 can block IL-33’s activity, 
thus preventing the cardioprotective effect ”thus preventing the cardioprotective effect. 

High sST2 = More Fibrosis in myocardium
= More Cardiovascular event 

(including new-onset heart failure and mortality)



Abnormalities in ST2 lead to a phenotype y
of cardiac remodeling

Interruption of ST2 results in increased LV 
mass, LVH, more dilated LV chambers, and worse LVmass, LVH, more dilated LV chambers, and worse LV 

function

Seki, et al, Circ HF, 2009



sST2 predicts new-onset HF in the communityp y
The Framingham Heart Study

3

2.5

3
P<0.001

2

Q til  1 H
R

1

1.5
Quartile 1
Quartile 2
Quartile 3

P=0.11

Ad
jus

ted
 

0.5

1 Quartile 3
Quartile 4

A

0
ST2ST2

Wang TJ et al. Circulation. 2012;126:1596-1604



Background

Hypertension is a well-known cause of diastolic yp
dysfunction and cardiac remodeling.
Soluble ST2 has proven to have a strong predictor Soluble ST2 has proven to have a strong predictor 
for cardiovascular events, including mortality and 
new-onset heart failure.new onset heart failure.



M th dMethod
We hypothesized that high level of sST2  similar to We hypothesized that high level of sST2, similar to 
hypertension, have a power to predict cardiac 
remodeling  such as changes in size and function remodeling, such as changes in size and function 
of the left ventricle before symptoms arise.

EGAT study in 2012EGAT study in 2002

Echocardiographic indices
- Systolic function10 years

Baseline data
- Serum sST2 level 
- Hypertension - Diastolic function

- Chamber quantification 

10 years- Hypertension 
- Other underlying diseases
- Physical examination

Other laboratory values - Other laboratory values 



S l bl  ST2Soluble ST2

We assess sST2 level by the Presage(®) ST2 
Assay (Critical Diagnostics, CA, USA).



R d ibilitReproducibility

Case selection / Method of contouring / Practice
Intraobserver

20+ patientsp
2 different time points (2-4 wks in random)

InterobserverInterobserver
20+ patients



Soluble ST2 (ng/ml)( g )

This Study
(Subset of EGAT study) EGAT Study Framingham Study

Mean + SD 18.99 + 8.65 19.8 + 9.2 n/a

Percentile 25
13.95

(M: 14.30)
(F: 12.35)

14.7
16.9

(M: 19.20)
(F: 15.27)

Percentile 50
17.40

(M: 18.10)
(F: 15.10)

18.3
21.0

(M: 23.58)
(F: 18.77)

Percentile 75
21.80

(M: 22.50)
(F: 19.60)

22.9
26.1

(M: 29.07)
(F: 23.15)( ) ( )



Baseline CharacteristicsBaseline Characteristics
1st – 3rd

4th Q til  ST2 N HT HT1 3
Quartiles sST2

(n = 422)

4th Quartiles sST2
(n = 143) p-value No HT

(n = 413)
HT

(n = 144) p-value

Age, year 58.4 + 4.5 58.0 + 4.4 0.383 58.0 + 4.5 58.9 + 4.4 0.058

Male, % 67.0 81.1 0.004 68.5 79.8 0.028

sST2 level, ng/ml 15.4
(12.8-18.3)

27.0 
(23.6-30.9) - 17.6

(13.7-21.6)
17.3

(14.4-23.0) 0.986

Hypertension, % 25.3 26.9 0.665 0.0 100.0 -Hypertension, % 25.3 26.9 0.665 0.0 100.0

DM, % 10.9 13.9 0.590 9.2 18.7 0.001

S stolicBP 126 1 + 17 9 124 2 + 16 6 0 272 120 9 + 14 8 139 6 + 17 6 < 0 001SystolicBP 126.1 + 17.9 124.2 + 16.6 0.272 120.9 + 14.8 139.6 + 17.6 < 0.001

MeanABP 95.6 + 12.8 94.3 + 11.3 0.269 92.0 + 10.9 104.9 + 11.6 < 0.001

Weight, Kgs 63.8 + 10.0 66.2 + 13.0 0.026 63.3 + 9.7 67.6 + 13.3 < 0.001

Creatinine, mg/dl 1.10 + 0.26 1.21 + 0.28 < 0.001 1.11 + 0.26 1.20 + 0.28 0.003



Head-to-Head  (4th quartile and HT)Head to Head  (4 quartile and HT)

4th Q til  ST2 HT4th Quartiles sST2
(n = 143)

HT
(n = 144) p-value

Age, year 58.0 + 4.4 58.9 + 4.4 n/a

Male, % 81.1 79.8 n/a

sST2 level, ng/ml 27.0 
(23.6-30.9)

17.3
(14.4-23.0) n/a

Hypertension, % 26.9 100.0 n/aHypertension, % 26.9 100.0 n/a

DM, % 13.9 18.7 n/a

S stolicBP 124 2 + 16 6 139 6 + 17 6 n/aSystolicBP 124.2 + 16.6 139.6 + 17.6 n/a

MeanABP 94.3 + 11.3 104.9 + 11.6 n/a

Weight, Kgs 66.2 + 13.0 67.6 + 13.3 n/a

Creatinine, mg/dl 1.21 + 0.28 1.20 + 0.28 n/a



Result
1st – 3rd

Quartiles sST2 4th Quartiles sST2
(n = 143) p-value No HT

(n = 413)
HT

(n = 144) p-value
(n = 422) (n = 143) (n = 413) (n = 144)

Mitral E, m/s 0.69 + 0.17 0.69 + 0.19 0.716 0.69 + 0.18 0.69 + 0.18 0.985

Mitral E/A 0.74 
(0.65-0.89)

0.75 
(0.65-0.89) 0.923 0.76 

(0.66-0.91)
0.72

(0.61-0.84) 0.494

Lateral E’  m/s 0 087 + 0 022 0 090 + 0 020 0 204 0 089 + 0 022 0 083 + 0 019 0 010Lateral E’, m/s 0.087 + 0.022 0.090 + 0.020 0.204 0.089 + 0.022 0.083 + 0.019 0.010

Lateral E/E’ 8.00 
(6.56-9.88)

7.55 
(6.19-9.45) 0.253 7.70

(6.39-9.70)
8.29

(6.78-10.0) 0.023

IVSd, mm 10.0 + 2.0 9.8 + 2.0 0.328 9.82 + 2.04 10.36 + 2.04 0.007

PWd, mm 10.5 + 2.0 10.5 + 2.1 0.907 10.38 + 2.11 10.93 + 1.91 0.006

LVEF, % 72.0 
(65.8-77.4)

72.1 
(66.3-75.9) 0.939 71.7

(65.8-76.8)
72.9

(66.6-78.2) 0.127

LV  i d  / 2 98 3 + 27 0 99 2 + 29 0 0 744 96 2 + 26 3 105 6 + 30 2 0 001LV mass index, g/m2 98.3 + 27.0 99.2 + 29.0 0.744 96.2 + 26.3 105.6 + 30.2 0.001

RWT, mm 0.45 
(0.39-0.53)

0.45 
(0.38-0.52) 0.942 0.44

(0.38-0.53)
0.47

(0.41-0.53) 0.045



r2 = 0.010 , p-value = 0.018

r2 = 0.005 , p-value = 0.088

r2 = 0.000 , p-value = 0.775

r2 = 0.002 , p-value = 0.317



M  t i l bl d i   d di t  Mean arterial blood pressure is a good predictor 
for left ventricular mass index, during 10 years 
f ll  follow-ups. 

r2 = 0.001 , p-value = 0.444 r2 = 0.052 , p-value = 0.000



RWTRWT
p-value 0.013

p-value = 0.123



Lateral E/e’Lateral E/e p-value 0.037

p-value = 0.950



Lateral e’ p value 0 004Lateral e p-value 0.004

l   0 203p-value = 0.203



AUC for LVH

mABP = 0.612
HT = 0.540

sST2 = 0.479



ConclusionConclusion

Unlike hypertension, sST2 did not demonstrate its yp
predictive value for left ventricular remodeling in 
10 years period of follow-up.y p p


