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Up-date on new biomarkers in ACS:
C-REACTIVE PROTEIN
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UA/NSTEAMI:

Cut-off End- point
High- sensitivity CRP  assay
Biasucci et al 2 3mgl/l
Class b UA D/AMI/RA
D/AMI
Cannon et al. 2 15 mg/l
UA/NSTEAMI D/AMI/RA
D/AMI
D
Rebuzzi et al. 7
Class b UA 3mg/l AMI
10 mg/l AMI
Non high-  sensitivity CRP assay
Bazzino al. ® 15 mg/I
Class Illb UA D/AMI
Ferreiros et al. * 15 mgl/l
Class I-11- lllb orcUA D/AMI/RA
D/AMI
Koukkenen et al. % 15 mg/l
Class I-11- D/AMI/RA
D/AMI
D
Lindhal et al. 2 2 mg/l
UA/NSTEAMI D
10 mg/l
(D)
Tosset al % 2 mg/l
UA/NSTEAMI D/AMI
D
10 mg/I
D/AMI
D

Biasucci et al.

INTERMEDIATE- TO LONG-TERM FOLLOW-UP

WU, Acute Coronary syndromes, 2003

Relative  risk (95% CI)
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EVENT FREE SURVIVAL ACCORDING TO
CRP LEVELS AT DISCHARGE IN UA

Cum.

Survival
1.0} =

0.9
0.8
0.7

%

0.6
0.5 '

04 \
0.3

0.2
0.1
0.0

P<0.001

0 2 4 6 8 10 12 14

_ e _ Months
Biasucci Circulation 99,855; 1999 o CRP<3 mg/L

®=  CRP>3mg/L



CRP AND 48 MONTHS MORTALITY
IN ACUTE CORONARY SYNDROMES
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INCIDENCE OF CARDIAC DEATH
AT TWO YEARS ACCORDING TOCRPAND TT

TT>0.6

TT<0.59
TT<0.06

~ CRP>10 CRP<10

Lindahl, NEJM 343,16,2000



Multimarker approach to risk
stratification in ACS in

US-16 (A) and TACTICS-TIMI 18 (B)
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TAELE 4. Recommendations for Clinical and Public Health Practice

Conflicting Evidences/Opinion: Conflicting Ewidences/Opinion:
Frocedure Should Weight in Fawor of Usefulness/Efficacy Less Wall Frocedure Should Mot Ba
Ba Performed Lisefulness/ Efficacy Established Performed
Chss ) Class lla) Class IIB) (Class I
Population Science 1. The antire adult population

should not ba screened for hs-CRP
for purposes of cardiovascular risk
assessmant.

(Class I, Lewal of Evidence C)

Clinical Practice
1. Measurament of hs-CRP is an
indapandent marker of risk and, in
thase judged at ntermediate risk
by global risk assessment (10 to
20% risk of CHD per 10 years), at
the discretion of the physician, may
help direct further ewvaluation and
tharapy in the primary prewention
of CVD. The benafits of such
tharapy basad on this stratagy
remain uncertain.
(Class lla, Lewel of Evidence E)
2. Measurament of hs-CRP is an
indapandent marker of risk and
may be usad at the discretion of
the physician as part of a global
coranary risk assessment in adults
without known CVWD. The banefits
of this strategy remain uneertain.
iClass lb, Lewel of Evidance C)
3. hs-CRP kwelks may ba useful in
motivating patients to improve
lifeebid e bybgyiors. The benefits of
¥ remain uncartain.
Lewel of Evidance C)

6. In patients with stable coronary
disease or acute coronary
syndromes, hs-CRP measurement
may be useful as an independent
marker of prognosis for recurrent
events, including death, M, and
restenosis after PCI. The benefits of
therapy based on this strategy
remain uncertain.

(Class lla, Level of Evidence B)

Pearson, Circulation 2003.07, 499-511

5. Other inflammatory markers
(cytokines, other acute-phase
reactants) should not be measured
for the determination of coronary
risk in addition to hs-CRP.

(Class lll, Level of Evidence C)




What’s new about CRP and ACS?

 Clinical data on short and long term risk
prediction and role as a guide for therapy

e CRP and new markers

 Pathophysiological data on role of CRP and
Inflammation



What’s new about CRP and ACS?

e Clinical data on short and long term risk
prediction and role as a guide for therapy

e CRP and new markers

» Pathophysiological data on role of CRP and
Inflammation



CRP and risk of HF and Death
after ACS
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OCCURRENCE OF VT/VF
ACCORDING TO CRP LEVELS

Kaplan-Meier Cumulative Survival Plot

Cumulative Proportion of Survival

- CRP<3mg/L
- CRP>3mg/L

92 184 276 368 460 552 644 736 828 920
Survival Time

Biasucci ACC 06



CRP at discharge after ACS
and outcome at 1 year

Steg, Am. Journal Med 2006



CRP adds prognostic information
to TIMI risk score
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What’s new about CRP and ACS?

e Role as a guide for therapy
 CRP and new markers

« Pathophysiological data on role of CRP and
Inflammation



ESC and AHA/ACC ACS Guidelines
on
Long term management

Aggressive and intensive risk factors
modification

Asa(75-100 mg for life) clopidogrel (9-12
months)

Betablockers

Lipid lowering drugs; HMG-CoA reductase
Inhibitors

ACE inhibitors/Agll inhibitors



Cumulative rate of D/MI In
Prove-it/TIMI 22
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L DL cholesterol, hs-CRP and
mortality
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REVERSAL.: changes in CRP and
atheroma

in PercentAtherama Yolumea
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CRP and atheroma reduction
after statins in Reversal

No. of
Subgroup Patients Percent Atheroma Volumeyj Total Atheroma Volume (mm?);

Median 952, C1  Mean £5D Median 059 ( Mean £5D

0.24 [-2.8tc 3.5) 0.7 0.33£5.3  -198 (-23.0t0 10.8)F -6.261t03.67 -2.41+31.6

081(-20to48) -032t0o181 162+47 206 (-128t02l5) -3.26to64l 4042287

Reduction in L[ L cholesterolless 108 1.21 (-2.0to 4.0) 8 091+49 -104 (-18.6t0 22.5) -678t0d.74 1424292
than rr

182 (-1.5t0 5.1) 1.0to 234 2.25+50 821 (-118t027.5) 040t 13.05 7.49+275

CRP both less than media ;1

Nissen NEJM 2005



Irbesartan significantly reduces CRP
levels In ACS

IRB PLAC

Biasucci Heart 2005



What’s new about CRP and ACS?

 Clinical data on short and long term risk
prediction and role as a guide for therapy

e CRP and new markers

« Pathophysiological data on role of CRP and
Inflammation



New markers of risk in ACS

MPO
PAPP-A
CD40-L
IL-18

IL-6
Cystatin-C



PAPP-A and outcome in cTN- ACS
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Lund, Circulation 2003



MIELOPEROXIDASE SERUM LEVELS

ACUTE CORONARY SYNDROMES
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ASSESSMENT OF RISK:
CHARACTERISTICS OF ANEW

TEST

* Simple, noninvasive, commercially available,
cost effective

* Reproducible and standardized internationally
 Abilility to predict risk in prospective studies

* Population normals as reference and in
various populations.

o Add to predictive value of established tests
o Useful in refining the risk of medium-low risk
groups

Modified by Ganz, Circulation 2003,198;2049-53



Cystatin-C and outcome in NSTE-ACS

. Cumulative probability of death
Cyslalin C 21.25 mg/l

GER: < 58 ml!min

im 100124 my
GFR: 5%-77 mlfmin

.—"_'—_I_r—-

Cystatin C 0.53-0,99 mg
GFR: 78-%4 milnsin

—

GF B2 =08 mlimin

Jernberg, Circulation 2004



What’s new about CRP and ACS?

 Clinical data on short and long term risk
prediction and role as a guide for therapy

e CRP and new markers

o Pathophysiological data on role of CRP
and inflammation



CRP induces MMP-1 and MPP-10
In a dose and time dependent
manner

I -
m MMP-1
@ MMP-10

— MMP-]
- MMP-10

Montero Jacc 2006



Direct activation of the transcription
factor NF-kB by CRP In human PBMC

CRP
Control CRP LPS + LPS

Ac anti-p50 -

Anti-p50 supershift
NF-kB probe

Liuzzo in press JACC



Targeting C-reactive protein for the treatment of
cardiovascular disease

Mark B. Pepys', Gideon M. Hirschfield't, Glenys A. Tennent!, J. Ruth Gallimore', Melvyn C. Kahan',

Vittorio Bellotti't, Philip N. Hawkins', Rebecca M. Myers®, Martin D. Smith”, Alessandra Polara®,

Alexander J. A. Cobb't, Steven V. Ley”, J. Andrew Aquilina®t, Carol V. Robins Isam Sharif’, Gillian A. Gray”,
Caroline A. Sabin®, Michelle C. Jenvey”, Simon E. Kolstoe”, Darren Thompson™t & Stephen P. Wood®
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CRP or not CRP? That Is the Question

Mark B. Pepys ATVB2005

* CRP remains a significant predictor of future events
after ACS

* CRP adds important information on the top of other
biochemical and clinical markers of risk

* CRP remains the less expensive, more avoidable and
extensively studied marker of inflammation

* CRP may represent a useful tool to monitor treatment
efficacy

* The exact role played by CRP in ACS needs more
studies to be elucidated.



CRP or not CRP? That Is the Question

Mark B. Pepys

ATVB2005

A PROPOSAL
e Measure CRP on admission
e If CRP>10mg/L:

 Initiate an aggressive lipid lowering treatment
Independently from LDL cholesterol levels

e Initiate ACE-I or Ag-Ill Iinh. Independently of the
presence of other risk factors

e |If CRP>3mg/L at 6 month/ly:

« continue on full therapy (including clopidogrel?) or
Increase doses until

 CRP<3 (1?)mg/L



Assoclation of genotype
distribution and Ml

TABLE 1. Genotype distribution and allele frequency for +1059G/C CRP SNP in 106
young male patients (< 46 vears) and 120} age-related male controls from Sicily

+1059G +1059C

Patients 84 (79.3%| 8(17%) 4 (3.7%) 86 (87.70%) 26 (12.30°
Controls | - i

The distribution of
different between the
x “ test with Yat

TABLE 2. CRP (y/mL) serum values in 70 healthy Sicilians analyzed according to CRP
genotype

Genotype Median (25th—75th percentiles)
4.5(1.75-5.01)
0.8 (0.62-2.10)

r in & C+ healthy subjects (CC plus CG) than in 64 C—
Xon test).

Balestrieri Ann N.Y.Acad Sci 2006



