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SERUM LEVELS OF THE INTERLEUKINSERUM LEVELS OF THE INTERLEUKIN
PREDICT MORTALITY AND C

P 0.009

N 1 RECEPTOR FAMILY MEMBER ST2 N-1 RECEPTOR FAMILY MEMBER ST2 
CLINICAL OUTCOME IN AMI

sST2 0.379 sST2 0.379 
ng/mL

STEMI 810 patients ; 
TIMI 14 (362)

ENTIRE-TIMI 23(448)ENTIRE TIMI 23(448)

sST2 0.233 
ng/mL

Circulation. 2004;109:2186-2190
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PRE-DISCHARGE RISK STRATIFICATION IN UN
OR ITS NATURAL LIGAND IL-33 WHEN COMPA

Elevated sST
M t litMortality At 3

At 1-year HR

sST2

STEMI 

NSELECTED STEMI: IS THERE A ROLE FOR ST2
ARED WITH CONTEMPORARY RISK MARKERS?

T2 increased risk  
HR 9 34 30 day  HR 9.34 p 0.001

R 3.15 p 0.001

GRACE -RS

  677 patients 

Int J Cardiol,2012



SOLUBLE ST2 IS ASSOCIATED WIT
IN PATIENTS WITH HEART FAILURIN PATIENTS WITH HEART FAILUR

Primary end pointsPrimary end points

Death due to WHF

CORONA study 1,449 pts

TH ADVERSE OUTCOME
RE OF ISCHAEMIC AETIOLOGYRE OF ISCHAEMIC AETIOLOGY

All cause death

Hospitalization for WHF

European Journal of Heart Failure (2012) 14, 268–277



Measurement of sST2 early after AM
medium-term LV functional recove
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Time after MI
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Inclusion

Age>45 years

Coronary artery diseasey y

Risk ≥ 3 in 7 
HT
Diabetes
DLP
CKD
Smoking
Male age > 55 years  female Male age > 55 years, female 
age > 65 years
Family history of premature 
artherosclerosis

Exclusion

Refuse to  inform & 
consent
Studied in others double 
blind clinical controlled 
trial . trial . 
Large aortic dissection that 
be planned to surgery
Life expectancy < 3 years
Underlying disease; 

th  h t id asthma, rheumatoid 
arthritis, sepsis 
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ResultsResults Sub study
CORE

341(100)

ResultsResults

Coronary y
disease

288(84)

MI Non-MI

239(70) 49(14)

PCI
189(55)

P
13

Non-PCI
50(15)

y 

CV riskCV risk

53(16)

PCI
3(4)

Non-PCI
36(11)



Baseline characteristic

Age, year  ( mean±SD)

Sex ; Male

Body weight, kg (mean±SD)

Height, cm (mean±SD)

Waist circumference, cm(mean±SD)

Hypertension

Diabetes

Chronic kidney disease

Renal replacement therapy

Kidney transplantation

Dyslipidemia

Smoking

Male elder 65 year, female elder 55 year

Family history of premature CAD

N=341(%)

65 ± 10

206 (59)

63 ± 13

159 ± 8

86 ± 12

241 (71)

145 (43)

60 (18)

4 (1)

1 (0.3)

230 (67)

25 (7)

246 (72)

24 (7)



Baseline characteristic

High risk CV without CAD

Chronic stable angina

Myocardial infarction

Unstable angina

Stroke

Transient ischemic attack

Aortic dissection

Peripheral arterial diseasePeripheral arterial disease

Percutaneous coronary artery interventio

Coronary artery bypassCoronary artery bypass

N=341 (%)

53 (16)

44 (13)

239 (70)

17 (5)

19 (5)

3 (0.9)

3 (0.9)

5 (1)5 (1)

on 202 (59)

15 (4)15 (4)



Medication
Antiplatelet

ASA

Clopidogrel

Ticargrelor

Warfarin

Cilostasol

Antihypertensive 
Beta-blocker

ACEI

ARBARB

Ca-blocker

NitrateNitrate

diuretic

N=341 (%)( )
325 (95)

301(88)

190(56)

1(0.3)

20(6)

3(1)

N=341(%)
282(83)

135(40)

105(31)105(31)

120(35)

144(42)144(42)

85(25)



Medication

Anti-lipid agentAnti lipid agent

Statin

FibrateFibrate

Niacin

Ezetimibe

MedicationMedication
Diabetic agent

I liInsulin

Sulfonylurea

Biguanide

Thiazolidinedione

DPP4I

N=341(%)

328(96)328(96)

328(96)

13(4)13(4)

4(1)

20(6)

N=341(%)N=341(%)
123(36)

21(6)21(6)

70(21)

92(27)

7(2)

14(4)



MediaMedia
Mean 

sST2

an 25.2(20.4-33.5) ng/mlan 25.2(20.4 33.5) ng/ml
 28.7±12.6 ng/ml

EGAT   di  18 39(14 7 22 9) / lEGATs : median 18.39(14.7-22.9) ng/ml

2 level



me

me

sST2 level ( 

sST2 (Non MI)
edian 28.0 (22.8-4.6)ng/ml 

sST2 (Post MI)sST2 (Post MI)
edian 24.3 (19.2-32.8)ng/ml 

P value 0 009P value 0.009

 ng/ml)



m
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sST2 le

sST2 (Non PCI)
median 27.6(22.8-34.2)ng/ml( ) g

ST2 ( PCI)sST2 ( PCI)
median 22.9 (19.0-32.5)ng/ml 

P value 0 008P value 0.008

evel ( ng/ml)



ResultsResults
Sub study

CORE

ResultsResults

C  Coronary 
disease=288 C

MI=239 Non-MI=4MI=239 Non-MI=4

PCI=189 PCNon-PCI=50

y 

CV risk=53

99

CI=13 Non-PCI=36



DMDM
(N=147)

sST2 median 26 6(14 6)sST2 median 
(interquatile)

26.6(14.6)

HT
(N=245)( )

sST2 median 
(interquatile)

26.7(12.9)
(interquatile)

CKDCKD
(N=62)

sST2 median 30 2(14 5)sST2 median 
(interquatile)

30.2(14.5)

Non DM P valueNon-DM
(N=204)

P-value

24 3(13 7) 0 01224.3(13.7) 0.012

Non-HT
(N=106)

P-value
( )

21.9(11.4) 0.000

Non CKD P valueNon-CKD
(N=289)

P-value

24 7(13 0) 0 00124.7(13.0) 0.001



DLPDLP
(N=236)

sST2 median 27 1(13 0)sST2 median 
(interquatile)

27.1(13.0)

Smoking
(N=27)( )

sST2 median 
(interquatile)

23.5(9.8)
(interquatile)

Elderlyy
(N=254)

sST2 median 25.9(13.3)
(interquatile)

( )

Non DLP P valueNon-DLP
(N=115)

P-value

22 5(12 9) 0 00022.5(12.9) 0.000

Non-smoking
(N=324)

P-value
( )

25.2(13.0) 0.060

Non-elderly P-valuey
(N=97)

23.0(12.3) 0.049( )



Male (N=206)Male (N 206)

sST2 median 25.7(12.5)
(interquatile)

( )

female (N=145) P-valuefemale (N 145) P value

24.2(15) 0.045( )



sST2 level in Post MI &sST2 level in Post MI &

sST2 level Composite ou
Negative

N(%) 

Low sST2 < 35 ng/ml 249(92.2

High sST2 ≥ 35 ng/ml 62(87.3High sST2 ≥ 35 ng/ml 62(87.3

Total N(%) 311(91.2

P-value 0 195  P value 0.195 , 

Cut point of sST2 

& composite outcomes& composite outcomes

utcome Composite outcome Total
e Positive

N(%)

2) 21(7.8) 270(79.2)

3) 9(12.7) 71(20.8)3) 9(12.7) 71(20.8)

2) 30(8.8) 341(100)

 Pearson’s R Odd ratio   Pearson s R

 ; 3rd Quartile 1.73





Univariation of sST2 level

HR

N b   i kNumber at risk
sST2 < 35 ng/ml
sST2 >= 35 ng/ml

sST2 < 35n

l and composite events

R 1.63 (0.59-2.92) P 0.59

ng/ml sST2 >= 35ng/ml



CONCLCONCL
In stable high risk patients ha
normal population(EGAT cohp p (

Median sST2 25 2 ng/ml and Median sST2 25.2 ng/ml and 

sST2 in male sex, T2DM, HTN,
with higher sST2 level. 

LUSIONLUSION
ave higher sST2 level more than 
hort) )

18 39 ng/ml respecti el18.39 ng/ml respectively.

CKD and DLP were associated 



CONCLCONCL
sST2 in post myocardial infarc
PCI have lower sST2 than non

High sST2 le el ≥ 35 ng/ml trHigh sST2 level ≥ 35 ng/ml tr
composite cardiovascular out
patients  patients. 

LUSIONLUSION
ction patients who underwent 

n-PCI group.g p

rend to predict higher rend to predict higher 
tcomes in stable high risk 



CLINICAL APPLICATION

sST2 ma  be the s rrogate osST2 may be the surrogate o
physician use it for follow up a
treatments or new interventiontreatments or new intervention

o tcome for MACE if the outcome for MACE if the 
after optimal medical 
n in stable high risk patientsn in stable high risk patients.


