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® hsCRP - the most widely studied biomarker in general populations.

e Secreted by liver and reflect inflammation from a variety of causes.

e hsCRP>3 mg/L predicts a higher risk for CHD events in

asymptomatic subjects independent of Framingham risk factors

Ann Intern Med. 2009;151:483-95.




E}.

DA 7 o€
DACKEIO

® What s ST2?

® ST2 is a member of the interleukin-1 (IL-1) receptor family

® The ST2 gene encodes two isoforms:
o ST2 ligand (ST2L)- transmembrane form
® Soluble ST2 (sST2) - circulating in human plasma
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® More specific with cardiovascular system

® More information
® Mechanical stress
® Myocardial damage
¢ [nflammation

® Remodelling (fibrosis, hypertrophy)

® Therapeutic implication (aldosterone antagonist?)
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Table 3. Reference limits for sST2 {ng/mL} by sex and age.

IMen, percentile Women, percentile
Age group, years 2.5th 50th 97 5th 99th 2.5th S50th 97 5th 99th
Empirical reference
lirnits
3544 106 224 47 6 493 104 171 332 45 4
45-54 11.5 223 437 Bd 4 98 177 307 67
So—6d 12.4 227 433 4.4 949 17.5 343 393
Bo—74 13.2 245 452 547 93 192 451 530
Quantile regression
reference limits
3544 10.3 2.3 465 467 102 166 294 295
4554 1.2 220 458 487 100 17.2 1.2 340
Lo—6d 121 228 452 SOR 9.8 17.8 33.2 393
Bo—74 131 236 44 6 3.0 9.6 185 353 453
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Soluble ST2 Is Associated with All-Cause and

Cardiovascular Mortality in a Population-Based Cohort:
The Dallas Heart Study
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e sST2 concentrations do not correlate strongly with age or other

traditional risk factors except for male sex.

e sST2 concentrations are remarkably higher in African Americans.
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® Can sST2 and hsCRP predict mortality in
EGAT population ?
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® To evaluate sST2 and hsCRP as a biomarker for
mortality in EGAT population.

Secondary objective

® To evaluate the prognostic value of sST2 and hsCRP in CV
death and CV events (MI, stroke, HF, revascularization) in
EGAT population.
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® Retrospective cohort from EGAT study
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EGAT 1; n = 3499

PRI EGAT 3; n = 2584
Bangkok

EGAT 2; n = 2999 k s 1
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‘ Blood for hsCRP & sST?2 ‘
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EGAT 1 Analyse

1985 1997 2002 2007 2012 All-cause
n = 3499 n= 2967 n= 1350 n = 1958 mortality and
CV death
<€ >
10 years F/U
‘ Baseline characteristics ‘
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® Participants in EGAT 1/3 in 2002
e N =2,200

® Evaluate sST2 by a high-sensitivity assay for sST2 (Presage®,
Critical Care Diagnostics, Inc., New York, NY, USA)

* Evaluate hsCRP by N high-sensitivity latex-enhanced
immunonephelometric (BN 100 nephelometer, Dade Behring)

o




Inclusion criteria

® Participants from EGAT1/3 Study
® Have frozen blood for measure both sST2 and hsCRP

® Have baseline characteristic data and general cardiovascular risk

factors measurements.

Exclusion criteria

® Missing data such as inadequate frozen blood samples
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The participants will grouped into quatile according to levels of

hsCRP and sST?2.

Compared demographic and clinical variables across increasing
sST2 categories.

Survival analysis: Kaplan-Meier

Cox proportional hazards models to assess associations between
sST2 |, hsCRP and outcome.

ROC curve: Compare with previous risk factors




Score
Age (year)
Gender
Cholesterol

(mg/dl)

Smoking
Diabetes
Hypertension
Wanst
circumference®

6 8 10
55-59 60-65 =265

Int J Epidemiol 2003;32:461-8.




Prevalence of CAD by
" RAMA-EGAT Score and CAVI

Prevalence of CAD (%)
41.8
1H I
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Table 1. Baseline Characteristics

Characteristic Total (n=2058)

Age 58.914.9
Male 1,559 (75.8%)
HT 661 (32.1%)
DM 308 (14.9%)
DLP 984 (47.8%)
Smoking 1,111 (54.0%)
Alcohol 1,047 (50.9%)
Weight (Kg.) 65.1£11.5
Waist circumference (cm.) 88.3112.6

sST2 (median) 18.319.2 ng/ml

K hsCRP (median) 1.57.4 mg/L /




Figurel
sST2 & hsCRP concentrations in EGAT population

Distribution of sST2 in EGAT population Distribution of hsCRP in EGAT population
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Table 2.

sST2 concentrations in men and women
Median sST2
(age 55-64) Female
EGAT 19.1 15.8
Framingham 22.77 17.5
EGAT 1.3 1.6
Framingham 1.81 2.38
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Male gender

History of diabetes

History of hypertension

History of dyslipidemia

History of smoking

P=0.131

P=0.508

P<0.001
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CS acC

Fross INC

reasing
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quatiles of

--

FBS (mg/ dl)

SBP (mmHg)

Weight (kg.)

Waist circumference (cm.)

Creatinine (mg/ dl)

LDL (mg/ dl)

HDL (mg/ dl)

104.6

126.4

63.2

86.9

0.96

154.5

55.2

108.2

128.3

64.8

88.0

1.00

156.1

54.4

108.3

128.6

65.8

88.4

1.04

149.5

53.7

115.8

130.5

66.7

89.7

1.10

151.7

54.3

<0.001

0.012

<0.001

0.006

<0.001

0.097

0.439




4 Table 5. N

Demographic characteristics across increasing quatiles of hsCRP

I I N N R

FBS (mg/dl) 103 .4 107 .4 109.5 116.7 <0.001

SBP (mmHg) 125.4 127.0 130.0 131.8 <0.001

Weight (kg.) 62.4 65.1 65.7 67.3 <0.001

Waist circumference (cm.) 85.1 87.7 89.1 91.2 <0.001

Creatinine (mg/dl) 1.03 1.02 1.02 1.03 0.792
LDL (mg/dl) 152.0 151.8 154.9 153.1 0.5

HDL (mg/dl) 58.8 54 .4 53.1 51.2 <0.001

Triglyceride (mg/dl) 131.3 153.6 162.5 163.9 <0.001
Cholesterol (mg/dl) 238 .4 237.8 244 4 241.4 0.06
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Table 5. Incident events after 10 years follow up

All-cause death 192 (9.3%)

Cardiovascular death 36 (1.7%)
Death (18.8%)

Non cardiovascular death 156 (7.6%)
(81.2%)

Malignancy (37.5%)
Infection (13.4%)

Combine CV events 177 (8.6%)
(Stroke, MI, CHF, CAG, Revascularization)
Coronary angiography 106 (5.2%)
Coronary
Intervention
Coronary revascularization 95 (4.6%)
\




Table 6. Incident events (%) by sST2 categories

JUd
n Q1
5.7-14.7

All-cause death 192 31
(16.1%)

Cardiovascular death 36 3
(8.3%)

Noncardiovascular death 156 28
(17.9%)

Q2

14.7-18.3

42

(21.9%)

9
(25%)

33

(21.2%)

Q3

18.3-22.9

42

(21.9%)

8

(22.2%)

34

(21.8%)

Q4

22.9-166.8

77
(40.1%)

16
(44.4%)

61
(39.1%)

P value

<0.001

0.021

<0.001

Table 7. Incident events (%) by hsCRP categories

o

Quatiles of hsCRP

n Q1 Q2
0.16-0.7 0.7-1.4

All-cause death 192 39 39
(20.3%) (20.3%)

Cardiovascular death 36 2 11
(5.6%) (30.6%)

Noncardiovascular death 156 37 28
(23.7%) (17.9%)

Q3
1.4-3.1

49
(25.5%)

1
(30.6%)

38
(24.4%)

Q4
3.1-168

65
(39.9%)

12
(33.3%)

33
(34.0%)

P value

0.014

0.058

0.028




Cumulative Hazard

Cumulative incidence of death according to quatile of sST2
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Cumulative incidence of CV death according to quatile of sST2
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Cumulative incidence of death according to quatile of EGAT score
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Cumulative incidence of CV death according to quatile of EGAT score

0.044

0.037
=
|
(]
[ |
£ 0.024
:'E: : p=0.029
=
3]

0.01

0.00

| I | |
1000 2000 3000 4000

date

Cluatile of
EGATscore
— ]
—
—3

4




-

Table 8. Multivariable-Adjusted Hazard Ratio

Independent

variable

Age>64
Male gender
Smoking
Weight>72Kg.
Waist>95cm.

Underlying
DM
HT

hsCRP>3. Img/L

sST2>23 ng/ml

1.61 (1.2-2.2)
1.25 (0.8-2.1)
1.67 (1.1-2.4)
0.97 (0.6-1.6)

0.86 (0.53-1.4)

1.65 (1.2-2.4)
1.20 (0.9-1.7)

1.22 (0.9-1.7)

1.81 (1.3-2.5)

0.004

0.385

0.007

0.901

0.530

0.005
0.280

0.250

0.000

1.60 (0.8-3.2)
0.74 (0.3-2.0)
1.20 (0.5-2.7)
1.17 (0.4-3.3)

0.81(0.3-2.3)

1.78 (0.9-3.7)
1.59 (0.8-3.2)

1.08 (0.5-2.3)

2.28 (1.2-4.5)

0.193

0.544

0.653

0.770

0.692

0.124
0.192

0.832

0.018

~




Table 9. Multivariable-Adjusted Hazard Ratio

Independent variable Combine CV

Event*

Age>64 0.99 (0.7-1.4) 0.964
Male gender 1.64 (1.0-2.6) 0.036
Smoking 1.03 (0.7-1.5) 0.867
Underlying
DM 1.08 (0.7-1.6) 0.683
HT 1.38 (1.0-1.9) 0.046
hsCRP>3.1mg/L 1.18 (0.8-1.6) 0.340
sST2>23 ng/ml 0.87 (0.6-1.2) 0.448

Combine CV Event: Stroke, HF, MI, CAG, Revascularization

~
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Cardiovascular death
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Conclusion

* DM, smoking, body weight, waist circumference and serum

creatinine correlate with sST2 levels.

® sST2 appeared to be a better predictor of cardiovascular and

all-cause mortality in Thai population than hsCRP.
® No correlation between sST2 and hsCRP.

o Multiple biomarkers for risk prediction is not indicated.




Thank you for your attention.
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d the CVD events by 44% compared with placebo.

Circulation. 2003; 107:499-511
Can J Cardiol 2009;25(10): 567-579.
ACC/AHA 2013 Blood Cholesterol Guideliny
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sST2 - Inflammation - Atherosclerosis

Vascular wall
Hizhofat diet High-fat diet
Ig /\3 and ST2 interaction

More plaque

Athercsclerosis Fediuced
atheroma burden
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Background

® Novel biomarker should
® More specific to cardiovascular system
e Add another biological information

® Add another clinical information

® Potential new therapeutic approach

Soluble ST2




