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Leukocytes
ESR

C-reactive protein

Serum amyloid A

Plasma viscosity Fibrinogen

LDL-chol
HDL-chol
Tgl

Ox-LDL
apoB, apo A

Albumin
Plasminogen
PAI-1/ vWF

BNP / NT-pro BNP

D-Dimer
Cytokines
(TNF-a, IL-6,

LDL particle No caAMs

CETP

Neopterin

Lp-PLA,sPLA-ITA MMPs/ TIMPs

Lp (a)

Myeloperoxidase

GPX1 activity

sLOX-1
Alpha-antitrypsin
Haptoglobin

Ceruloplasmin

Nitrotyrosine
C3, C4
IgA, G, M, and E

-8, -18, -10) Sialic acid

CD-40/ CD-40L
Homocysteine

Cystatin
PAPP A

.. be continued



'Evac 10oavikog Prodeiktnce pemnet...

1) Can the clinician measure the biomarker?

Accurate and reproducible analytical method(s)

Pre-analytical issues (including stability) evaluated and manageable
Assay is accessible

Avalable assays provide high through-put and raped turn-anound
Reasonable cost

2) Does the biomarker add new information?

aj E'H'ﬂ-l‘lﬂ and consistent association between the biomarker and the
outcome or disease of interest in multiple studies

B Information adds to or improves upon existing tests
¢} Decision-limits are valdated in more than one stady

d) Evaluation includes dala from community-based populations

3) Will the biomarker help the clinician to manage patients 7

Superior performance to existing diagnostic tests, or

Evidence that associated risk is modifiable with specific therapy, or
Evidence that blomarker-guided triage or monitoering enhances care
Considar each of multiple potential usas (SEE PANEL B)
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TABLE 7. Some Key Questions to Ask Before Using a New Biomarker in Practice

Has the assay been standardized?
|5 the assay reproducible, accurate, and available?

|5 the distribution of biomarker values in the general population and in select demographic subsets well known?
What are abnormal levels (reference limits and discrimination limits)?

Do biomarker levels correlate with known CVD risk factors?

Does a new biomarker reveal novel mechanisms of CVD initiation or progression?

Does the biomarker predict the outcome of interest?

E residual confounding been excluded as an explanation for the observed association of a marker with
CVD risk?

|5 the new biomarker better than or does it have incremental utility over currently established biomarkers
considered together?

Will the use of a multimarker strategy using a new biomarker in combination with known biomarkers improve
overall testing for CVD?

Do the biomarkers add fo the established risk prediction algorithms?

Can a therapeutic course of action or the likelihood of response to an agent be determined with the use of a
new biomarker?

Will clinical practice change as a result of use of a new biomarker for screening, diagnosis, prognostication,
or freatment?

5 use of the biomarker shown to be cost-effective?
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plaque

- MMP 9
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- ICAM aque

« VCAM rupture

. sCD40L Thrombosis Ischemia :.
- PIGF

* PAI-1
- PAPP-A . * IMA :
- VCAM : 30?:40L - FEA Necrosis
ey « Choline « ¢cTNT
* D-dimer - BNP .cTNI
*?IL-6/TF - CK-MB

Vasan R. Czrculatzon 2006' 113:2335-2362

Ischemic cascade with elevation’of specific markers at different
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Lipoprotein — associated phospholipase A2
(LpPLA2)

TABLE 3. HR for CHD by a 1-5D Increasa in Lp-PLA; or CRP,
Each in a Separate Model, or Combined in the Same Model:
MONICA/KORA Cohort Study 19841993 (n=034)

.
Diagnosis of acute or .
chronic syndrome

e Early detection of
sub-clinical disease

Selection of
therapy

Monitoring disease progression

B\ Patient Care

or response to therapy

TABLE 4. CHD HRs [05% CI) by Lp-PLA, Tertiles

Lp-PLA, Terfiles®

2 310422 pgl)

3 (=422 pglh

Model 1§
Model 2%
Model 2.3 LDL-C =130 mgidL
Model 35
Model 3.5 LDL-C =120 mgiL

126 ([094-1.69)
1.02 [i.73-1.43)
1.82 (1.11-3.000
1.00 D7 1-1.41)
1.83 {1.10-3.05)

1.78 {1.33-2.38)
1.1& (0.82-1.65)
1.90 (1.17-3.59)
115 (0.E1-1.E3)
2.08 [1.20-31.E7)

“Loweast terille (<310 pgl) = referenca.

thAdpusted for =96, sax, and race.

1Adpusied for g, sex, recs, smoking stabes, systolic blood pressurs, LOL-C,

HOL-C, and diabstes.

SAdpusied fior s, sex, recs, smoking stahes, systolic blood pressurs, LOL-C,

HOL-T, dizbetes, and hs-CRP.

Circulation 2004:100-837-842

<130

OHP  Modal

HR [35% CI)

Lp-PLA,
Uinadpsted
Adjusted for age, DM, smaking
Multivaratbs adjustment”
CRP
Uinadpsted
Adjusted for age, DM, smaking
Multivaratbs adjustment”
Lp-PLA; and CRP
Uinadpsted
Lp-PLA,
CRP
Adjusted for age, DM, smakang
Lp-PLA;
CRP
TV adjustment*
Lp-PLA;
CRP

1.37 (1.16-1.62)
1.26 (1.05-1.54)
1.23 (1.02-1.47)

1.57 {1.30-1.91)
1.32 [1.07-1.62)
1.28 [1.03-1.60)

1.35 [1.14~1.60)

1.55 [1.28-1.80)

1.25 [1.04-1.50)
1.1 [1.07-1.62)

1.1 [1.01-1.45)
1.27 [1.01-1.58)

Circulation 2004;110;1903-1903



Lipoprotein — associated phospholipase A2

Table 2 Lp-PLAL, CRP, and fornagen lavels n patlents with and without & acute comvary syrdrame

| ={)) /IJMQE&J Non-ACS (n=135) Pyl

u, PSS Patient Care
\ e p4LAl g/l W w U9 0
" Wontoring dissse pragression (i myll DRy CRRY L2004 0

e ragen my/dl ) + 4 413 38415 0
ol osterd, molL. 5341 1441 14412 0
Fgure 2 igheerids, mnol JUR0 1R 103 0
e asmen | DlOdE L 11403 12404 13404 0
£ | R 0L cholesterol, mml/L M 141 11408 0.3
5 E
% ad |_:..._| OF: 116, C=0.78-1.71, p= 48 Phe- g valus o mewn + standad deviation,
8| . e (terquartle range).

ACE, et corerary sy, Other abfreviations a5 teet and Table 1

T T T T T T T T
0510 15 2.0 25 30 35 4.0

Adjsted ORs ot CAD risk far Lo PLA, quaniles,

European Heart Journal (2005) 26, 137-144
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Unadjusted Event Rates by Quintile, % MI "= Soccna terie

== Trard e

o2 o 04 05

02245 246-310 310-380 BI-43 K052 RV
Dutcome (=65 (=848 [n-657) (n-658) (n-G51) Pay Adusted HR, D51 (95% O
Prmayendpont 176 218 26 26 B4 002 1310174
Death ar MI 54 78 &9 TE 113 <0001 170[108-269 i
Death 17 2 26 23 28 04 130[Q5-204
W 18 56 50 G644 <0001 1S8(LI7-234 ooz’ GUSTO IV
Untableangne 33 27 5§ 23 U 0m 0B QAT _
Revscbizzin 134 161 177 174 M3 006 133097-187 p=0.5
Stk 097 0% 0¥ 0@ 0w 1,02 (0.26-269) ' ' oo

Ciamulatie Tallira

Cirenlation 2006:113-1745-175) Furopean Heart Jourral (2007) 28, 699-704
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ZFNCR M Plasma Lp-PLA, Activity CRP-IL6

The results ane presantad 25 geometric means with 95% confidence Intarval.
All doses of darapladib produced highly significant Innibitlon of lipoprotaln-
assocliated phosphollpase A, (LDPLA,) activity when compared with placebo at
weeks 4 and 12 (p < 0.001).
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JACC Vol. 51, No. 17, 2008
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Figure 2 Predictive Value of H-FABP

After an Acute Coronary Syndrome
Rates of death, myocardial infarction (MI), or congestive heart fallure (CHF)
stratified by baseline concentration of orain natriuretic peptide (BNP), tropo-
nin | {Tn), or neart-type fatty aCid binding orotein (H-FAEF) In the OPUS-TIMI 16
study. BMP + = ENP B0 pg/ml; Tn + = troponin | 1.5 ng/ml. Reproducad
With parmisslon from O°Doncghue et al. (20).

JACC Vol 49 MNo. 16, 2007 @ Cument Opinion in Cardiology 2008 23309- QM JACC ¥ol. B0, Mo. 18, 2007
horl 24 200717409 314 October 30, 2007177780




Growth-differentiation factor-15
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O Mo artery with plague
O 1 arterywith plague

Early detection of Diagnosis of acute or [ W 2 erferies with plague
sub-clinical disease chronic syndrome

Selection of Improved

Prevalence (%)

therapy . \(GRAUAEILY -

Monitoring disease progression 151 Quarile Z2nd Quartile 3rd Quartile 41h Quartile
or response to therapy

O Normal geometry

O Eccentric hyperiraphy

B Concentric remodeling
B Concentric hypertrophy

Prevalence (%)

Eurcpean Heart Journal (2009) 30, 2346-2353
doi:10.1093/eurheartj/ehp261

15t Quarile 2nd Quartile Ard Quadile 4ih Quartile
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Table 4 Predictive value of GDF-15 for any cardiovascular diagnosis

Parameter Simple model OR (95% Cl) P-value Multiple model OR (95% Cl) P-value
Framingham score 1.02 (057 to 1.07) 0.53 1.00 {0.74 to 1.07) 0.92
EDV 0.81 (058 to 1.13) 0.1 0.97 (067 to 1.41) 0.96
M7 111 {037 10 3.21) 0.84 0.51 (013 to 1.97) 0.32

GDF-15 3.95 (249 10 6.25) 4,08 (222 10 7.50)

Simple and multiple logistic regressions, any (V diagnosi as outcome variable. All variables were treated & continuows variables. GDF-15 and EDV were In transformed. The
miultiple modets includes all four variables. ORs refertoa 1-pointincrease in 10-year risk calculated by the Framingham risk score, an increase of 1 unit in the In scale for EDV and

GDF-15, and 2 1 mim increase in IMT.
OR, estimated odds ratie; Cl, confidence intervat EDY, endothelium-dependent vasodilation; IMT, intima-media thicness.
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Circulation: Cardiovascular Genetics. 2000;2:256-202 « Previous Article | Table of Contents | Next Article »
Publizhed online before print March 31, 2009, doi: 10.1161/CIRCGENETICS. 108.824370

Original Articles

Growth-Differentiation Factor-15 for Risk Stratification in Patients
With Stable and Unstable Coronary Heart Disease

Results From the AtheroGene Study

Tibor Kempf, MD; Jan-Malte Sinning, MD; Anja Quint, BSc; Christoph Bickel, MD; Christoph Sinning, MD;
Philipp 5. Wild, MD; Renate Schnabel, MD; Edith Lubos, MD; Hans J. Rupprecht, MD; Thomas Miunzel, MD;
Helmut Drexler, MD; Stefan Blankenberg, MD and Kai C. Wollert, MD
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European Heart Journal {2007) 28, 2858-2865
doi: 10,1093/ eurheart)/ehmdb3

16 7 —— GDF-15 =1200ngiL
— — - GDF-15 1200-1800 ng/L
GDF-15 >1800ng/L
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=

Time {months)

Figure 1 Cumulative probability of death according to levels of growth-
differentiation factor-15 at presentation in 730 patients with 5T-segment
elevation myocardial infarction enrolled in ASSENT-2 or ASSENT-plus
(P << 0.001 by log-rank test).

GDF-15 remained an independent predictor of mortality after adjustment for clinical
variables, troponin T, and NT-proBNP.
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(Circulation, 2007:115:962-971.)

GDF-15 is a strong marker of 1-year mortality risk (area under the curve, 0.757)
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Heart Type Fatty Acid Binding Protein

Tabke 3 Companson of the diagnostic value of troponin T and
H-FABP in patients with AMI and ACS (Cl 95%)

""-.'..Early detection of Diagnosis of acute o;
" sub-clinical disease chronic syndrome - ™ L
N H-FABP (Cl) Troponin T (Cl)

'|
)

; Improved .".": AMI (N=1 '-1-E|:'
Sel f : o : .
Eﬂf::l:pnyo ), Patient Care & R e =l Sensilivity 52-0.68) 0.13-0.25)
Spedificily 1,84-091) 0.98-1.00)

Positive predictive value 2% (0.74-0.80) 97(0.90-1.03)
Monitoring disease progression NE-E_]-EIH"J‘E pn&diﬂth‘& value 0.80 |:[].?5—[].E|E':l 0.69 |:[].EE|—[]_T4':I

or response to therapy :
SCA (N=1237)
Sensitivity 047 (0.41-0.54) 0.12 {0.08-0.16)
Spedficity 0.94 (0.90-0.87) 1{1-1)
Positive predictive value 091 (0.B6-0.96) 1{1-1)
Negative predictive value 0.56 (0.49-0.64) 0.47 (0.42-052)

European Journal of Emergency Medicine 2008, Vol 15 No 3
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ZF-01 -8 Plasma F11R Levels as a Function of CAD Score
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LR Multivariate Analysis for CAD Score®

Predictors of CAD Score p Value
Age/ 10 yrs =<20.0001
Hyperlipidemia 0.0009
Chronic renal insufficiency 0.0088

LV fumction 0.0013
JACC Vol. 50, No. 18, X007 Beta-blocker use 0.0203
Octobar 30, 2007-1768-T6 F11R 0.0091
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Blood Coaqul Fibrinlyziz. 2002 Apr13(3):247-35.  DPI

Coagulation indicators in chronic stable effort angina and unstable angina: relationship
with acute phase reactants and clinical outcome.

Flot N, DI hiara & Aamura N, Wiclo H, Forett P, Guamier G, Giansante C.

U.C.0. Clinica Medica Generale & Terapia Medica Dipartimento di Scienze Cliniche, Morfologiche & Tecnologiche, Univeraita degl Studi di Trieste,
Triezte, faly. fotti@univ frieste.it
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JACC Vol. 51, No. 25, 2008

June 24, 2008:2422-9
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Original article

Acute coronary syndromes

Increased serum levels and expression of
S100A8/A9 complex in infiltrated neutrophils In
atherosclerotic plaque of unstable angina

S Miyamoto', M Ueda®, M Ikemoto”, T Haruko”, A Itoh®, S Tamaki®, R Nohara', F Terasaki®,
S Sasayama’ , M Fujita~
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European Heart Journal
doi:10. 1093 feurheartj fehmD 78

Percentage of MI patients
with levels above the cut-offs

Serum level (ma/L)

ACS

B Creatine kinase MEB B mMyoglobin
0 Troponin T B mMRrP 814
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Figure 21 Receiver-cperating characteristics (ROC) curve
e o analysis regarding lpredlctrv.re accuracy of acl:Jte COronary Syn-

Group drome. The beold line represents ROC analysis for total choles-

Total Cholesterol Content of Erythrocyte tercl content of erythrocyte membranes. The continucus line
Membranes in Stable CAD and ACS Patilents represents ROC analysis for C-reactive protein levels The

Box plots. represent meadian, QUartlles, and range values of totEl cholesbaro dotted line represents RiCHZ ,anal::,rsig for riL-8 {inter[eukin-a

content of enifhnocyte memiranes (CEM). Data do not reflect logarnthemilc trans-
TONMEtion or covariahe Sdustment 8s assessed In the analysis of covariances content of El":f'ﬂ'lr"l:ﬂ:':f'tﬁ membranes) levels.
model. ACS SIcute coronany syndroeme: Cal coronarny artery disease.
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The _Verdict 1s still out...
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