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Cerebrais méedias

Carotidas e artérias vertebrais
Coronarias

Aorta

Membros inferiores

e Em zonas proximais, bifurcacdes e pequenas curvaturas



Risk factor

Odds ratio adjusted Odds ratio adjusted
for age, sex, and
smoking (99% CI)

for all (99% CI)

ApoB/ApoA-1 (fifth
qguintile compared

with first)

Current smoking

Diabetes
Hypertension

Abdominal obesity

3.87 (3.39-4.42)

2.95 (2.72-3.20)
3.08 (2.77-3.42)
2.48 (2.30-2.68)
2.22 (2.03-2.42)

3.25 (2.81-3.76)

2.87 (2.58-3.19)
2.37 (2.07-2.71)
1.91 (1.74-2.10)
1.62 (1.45-1.80)

Psychosocial

daily
Exercise

Vegetable and fruits

2.51 (2.15-2.93)
0.70 (0.64-0.77)

0.72 (0.65-0.79)

2.67 (2.21-3.22)
0.70 (0.62-0.79)

0.86 (0.76-0.97)

Alcohol intake

0.79 (0.73-0.86)

0.91 (0.82-1.02)

All combined

129.2 (90.2-185.0)

129.2 (90.2-185.0)

Yusuf S. European Society of Cardiology Congress 2004; 2004; Munich, Germany.




A, Example of atherosclerosis in LAD of 17-years-old man
B. Example of atherosclerosis lesion in Cx artery in a 32 years-old woman

Maximum Atheroma
Thickneas - 0.71 mm *

Tuzcu, E. M. et al. Circulation 2001;103:2705-2710
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Progression of Coronary Atherosclerosis
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streak plaque atherosclerotic erosion results in
plague thrombosis

5 Unstable
f angina
5 J :
» : 'y |
‘ ' ir I
I i y t .
h : I] i E‘: :
e \ |
3 [ . A
Moninvasive tesis: Moninvasive tests : Ut’E.
normal abnormal I r"n‘fﬂcar_d!ﬂ
| ! infarction
Placa > 70% ||
i
l
Endothelial Positive Exertional :
dysfunction remodeling angina :
I
i
: Death from
| coronary
Inflammatary markers disease
(e, C-reactive protein)

Clinically silent

the NEW ENGLAND
Abrams, J. N Engl J Med 2005;352:2524-2533 JOURNAL of MEDICINE




Unstable Fibrous Plaques in Atherosclerosis

Luman
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= degenerativa / hemodinamica

= Inflamatoéria/auto-imune

= Infecciosa



Table 1. Large and Intermediate-Size Trials of Antibiotics for the Secondary Prevention of Coronary Heart Disease.*

Trialy
ACADEMICE
|SAR-37

CLARIFY®
ANTIBIO®
AZACS™
WIZARD
ACES?

PROVE IT-TIMI?

No.
Year of Patients
2000 302
2001 1020
2002 148
2003 872
2003 1450
2003 7724
2005 4012
2005 4162

Indication or Setting Antibiotic

Coronary heart disease Azithromycin

Post—percutaneous coronary  Roxithromycin

intervention
Acute coronary syndromes Clarithromycin
Myocardial infarction Roxithromycin

Acute coronary syndromes  Azithromycin
Coronary heart disease Azithromycin
Coronary heart disease Azithromycin

Acute coronary syndromes Gatifloxacin

Duration of
Therapy and
Follow-up

3 mo,; 2yr

1 mo; 6-12 mo

3Imo; 18 mo
6wk; 12 mo
5 days; 6 mo
3mo; 3yr
12 mo; 4yr

18 mo; 24 mo

Result

Negative

Negative

Trend

Negative
Negative
Negative
Negative

Negative




Allograft arteriosclerosis: one end of the continuum

Multifactorial Mechanisms
in Atherogenesis

Transplantation- Usial Familial
Associated Atherosclerosis Hyper- :
Arteriosclerosis cholesterolemia

Lipoprotein mediation

Libby, P. et al. Circulation 2003;107:1237-1239 :
American Heart

g
Circulation Association Q)
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The NEW ENGLAND JOURNAL f MEDICINE

ORIGINAL ARTICLE

Statin Therapy, LDL Cholesterol,
C-Reactive Protein, and Coronary Artery Disease

Steven E. Nissen, M.D., E. Murat Tuzcu, M.D., Paul Schoenhagen, M.D.,
Tim Crowe, B.S., William J. Sasiela, Ph.D., John Tsai, M.D., John Orazem, Ph.D.,
Raymond D. Magorien, M.D., Charles O’Shaughnessy, M.D.,
and Peter Ganz, M.D., for the Reversal of Atherosclerosis
with Aggressive Lipid Lowering (REVERSAL) Investigators®

M EMGL | MED 352;1

WWW.HE|M.ORG  JAMUARY 6 2005

Table 4. Rates of Progression According to the Change in LDL Cholesterol and CRP Levels.*

No. of
Subgroup Patients Percent Atheroma Volumey Total Atheroma Volume (mm?®)|
Median 959 Cl Mean £5D Median 95% Cl Mean 5D
Reduction in LDL cholesteroland 141 0.24 (-2.8t0 3.5)F -0.77 to 0.54 0.33+5.3 -1.98 (-23.0t0 10.8)F -6.26to 3.67 -2.41+31.6
CRP both greater than median
Reduction in LDL cholesteral 106 081(-20tc4.8) -032tol.81 le2+d7 206 (-12.8t0215) -3.26t06.4]  4.04:287
greater than median, reduc-
tion in CRP less than median
Reduction in LDL cholesterolless 108 121 (-2.0to4.0) -031t0o2.08 091+4.9 -1.04 (-18.6t022.5) -673t08.74 14242972
than median, reduction in
CRP greater than median
Reduction in LDL cholesteroland 141 1.82 {-1.5t0 5.1} 1.0to 284 22550 821 (-118t027.5) 040to 1305 7.49+275

CRP both less than median

e mmnan ya e

CONCLUSIONS

For patients with coronary artery disease, the reduced rate of progression of athero-
sclerosis associated with intensive statin treatment, as compared with moderate statin
treatment, is significantly related to greater reductions in the levels of both atherogenic
lipoproteins and CRP.
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Rosuvastatin to Prevent Vascular Events in Men and Women
with Elevated C-Reactive Protein

Paul M Ridker, M.D., Eleanor Danielson, M.LA., Francisco A.H. Fonseca, M.D., Jacques Genest, M.D.,
Antonio M. Gotto, Jr, M.D., John J.P. Kastelein, M.D., Wolfgang Koenig, M.D., Peter Libby, M.D.,
Alberto |. Lorenzatti, M.D., Jean G. MacFadyen, B.A., Berge G. Nordestgaard, M.D., James Shepherd, M.D.,
James T. Willerson, M.D., and Robert |. Glynn, Sc.D., for the JUPITER Study Group*

ABSTRACT

BACKGROUND

Increased levels of the inflammatory biomarker high-sensitivity C-reactive protein
predict cardiovascular events. Since statins lower levels of high-sensitivity C-reactive
protein as well as cholesterol, we hypothesized that people with elevated high-sensi-
tivity C-reactive protein levels but without hy perlipidemia might benefit from statin
treatment.

METHODS

We randomly assigned 17,802 apparently healthy men and women with low-density
lipoprotein (LDL) cholesterol levels of less than 130 mg per deciliter (2.4 mmol per
liter) and high-sensitivity C-reactive protein levels of 2.0 mg per liter or higher to
rosuvastatin, 20 mg daily, or placebo and followed them for the occurrence of the
combined primary end point of myocardial infarction, stroke, arterial revascular-
ization, hospitalization for unstable angina, or death from cardiovascular causes.
RESULTS

The trial was stopped after a median follow-up of 1.9 years (maximum, 5.0). Rosu-
vastatin reduced LDL cholesterol levels by S0Fc and high-sensitivity C-reactive protein
levels by 37%. The rates of the primary end point were 0.77 and 1.36 per 100 per-
son-years of follow-up in the rosuvastatin and placebo groups, respectively (hazard
ratio for rosuvastatin, 0.56; 95% confidence interval [CI], 0.46 to 0.69; P<0.00001), with
corresponding rates of 0.17 and 0.37 for myocardial infarction (hazard ratio, 0.46; 95%
CL 0.30 to 0.70; P=0.0002), 0.18 and 0.34 for stroke (hazard ratio, 0.52; 95% CI, 0.34 to
0.79; P=0.002), 0.41 and 0.77 for revascularization or unstable angina (hazard ratio,
0.53; 95% CI, 0.40 to 0.70; P<0.00001), 0.45 and 0.85 for the combined end point of
myocardial infarction, stroke, or death from cardiovascular causes (hazard ratio, 0.53;
95% CI, 0.40 to 0.69; [<0.00001), and 1.00 and 1.25 for death from any cause (hazard
ratio, 0.80; 95% CI, 0.67 to 0.97; P=0.02). Consistent effects were observed in all sub-
groups evaluated. The rosuvastatin group did not have a significant increase in myopa-
thy or cancer but did have a higher incidence of physician-reported diabetes.

CONCLUSIONS

In this trial of apparently healthy persons without hyperlipidemia but with elevated
high-sensitivity C-reactive protein levels, rosuvastatin significantly reduced the in-
cidence of major cardiovascular events. (ClinicalTrials.gov number, NCT00239681.)

N ENGL] MED 353021 Www.MEIM.ORG NOVEMBER 20, 2008
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*Members of the Justification for the
Use of Statins in Prevention: an Inter-
vention Trial Evaluating Rosuvastatin
(JUPITER) study group are listed in the
Appendix and in the Supplementary
Appendix, available with the full text of
this article at www.nejm.org.

This article {10.1056/ ME|Moa0B07646) was
published at www.nejm.org on Novem-
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AHA/CDC Scientific Statement

(Circulation. 2003;107:499.511.)
Markers of Inflammation and Cardiovascular Disease
Application to Clinical and Public Health Practice

TABLE 3. Patient Characteristics and Conditions Associated
With Increased or Decreased Levels of hs-CRP

Increased Levels

Decreased Levels

Elevated blood pressure
Elevated body mass index

Cigarette smoking

Metabolic syndrome/diabetes mellitus

Low HDL/high triglycerides
Estrogen/progestogen hormone use
Chronic infections (gingivitis, bronchitis)
Chronic inflammation (rheumatoid arthritis)

Moderate alcohol
consumption

Increased activity/endurance
exercise

Weight loss
Medications
Statins
Fibrates
Niacin




Cascade of Triggers Culminating in Acute Myocardial Infarction

Inflamed vulnerakle | Rupture of vulnerable Coronary thrombosis and
plague |

plaque acute rmyocardial [nfarction

Focal atherosclerotic
plague formation

"
Erosicn of vulnerable ‘
plague witheout
inflammation

Triggers leading to Triggers probably leading to focal Triggers leading to plaque Triggers predisposing to
atherosclerosis: inflammation: disruption thrambosis:
Risk factors for CAD Local hemodynamic factors Increased sympathetic Increased coagulzbility
Local hemodynamic factors Local vascular-remodeling stimulation Increased inflarmmation
{shear stress) response to plague formation Increased physical or emational Increased wiscosity
Exacerbation by systemic stress Increased vasacanstriction
inflammation Increased Iocal or systemic

inflammation
Increased vasoconstriction

Stone, P. H. N Engl J Med 2004:351:1716-1718 <) ™ NEW ENGLAND

JOURNAL of MEDICINE




1. A disfuncdo endotelial é a primeira etapa
gualguer que seja o processo ou o factor de
risco que induz inflamacao.

2. A inflamacao, se excessiva ou mantida,
provocara uma lesao avancada e mais tarde
uma leséao complicada.

3. A trombose e o denominador comum das
complicacOes serias da doenca aterosclerotica.



Endothelial Dysfunction:

mbalance of Normal Vascular Proc
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adhesion proliferation & chylotriglyceride
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Vogel RA. Am J Med. 1999;107:479-487. Forgione MA, et al. J Curr Opin Cardiol. 2000;15:409-415.



e 147 patients after routine diagnostic cath or PTCA. 7.7 years follow-up

e Cardiac events: CV death, unstable angina, MI, PTCA, CABG, ischemic
stroke, peripheral artery revascularization
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Estria gorda em artéria coronaria
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Intimal-Surface Involvement (%)

Risk factors:

407 P=0.01
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Intraluminal thrombus Propagation of thrombus

B

Intraplaque thromus Lipid pool

& Current hdedicine
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M . ur _ .1 . . ___1 =
NIilAminanon ana 1nromnmposis
The Clot Thickens

Peter Libby, MD: Daniel I. Simon, MD

= |nflammatory modulators produced by platelets
= platelet derived growth factor
= platelet factor 4
= CD 154 (CD 40 ligand)
= RANTES
= Thrombospondin
= Transforming growth factor — 3

= Nitric oxide Anti- Anti-
thrombotic inflammatory
Therapy Therapy

Circulation 2001; 103: 1718-20



Vessel injury  IX 1X
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& Current bledicine

Broze GJ. The tissue factor pathway of coagulation. In: Loscalzo J, Schafer Al, eds.
Thrombosis and Hemorrhage. Philadelphia: Lippincott Williams & Wilkins; 1998:77-104.




Microvascular Obstruction with Troponin
Elevation Following Plagque Rupture

Quiescent plaque
Inflammation,

Endothelial

—a Dysfunction

Plaque rupture Platelet-thrombin micro-emboli .
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Duoka Clinical Bessarch Institods _ Newby & Ohman, JACC 2003
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Placas com rotura (~ 70%)

» Estenoticas (20%)
» Nao-estendticas (50%) — QT -

b Infiltrating monocytes / macrophages
\ c. RBC's and platelets g™
LN d Extracellular mafrix

e. Smooth muscle cell

Placas sem rotura (~ 30%) \’” il

e Erosao
* Nodulo calcificado
e Outras/desconhecido

Naghavi et al. Circulation. 2003;108:1664



Morphology vs. Activity Imaging

Thermography, Spectroscopy,
Molecular Imaging
(radionuclear, MRI, CT,...)
targeted to markers of activity
(MMP, Ox-LDL, LOX,...)
A Different /
Activity

~ Active and Inactive and
inflamed non-inflamed
plaque plaque

Similar

Morphology

~

IVUS .
4

s’D} MRI

Association for Eradication of Heart Attack - AEHA © 2003




= Critérios major

= actividade inflamatoria (mondcito/macroéfago e infiltracao de linfocitos T)
= capsula fibrosa fina e “core” lipidico volumoso

= erosao endotelial c/agregacéao plaquetaria na superficie

= presenca de fissura

= estenose critica

Morphology vs. Activity Imaging

Thermography, Spectroscopy,
Molecular Imaging
( d cl MR\ CT )

(MMP Ox LDL LOX

P Rﬁ?&ii‘; P = Critérios minor

':?::“z" ‘ "°".;i§":3:““ = nddulo superficial calcificado
Similar
Morphol . .
o °I°g"\* = hemorragia intra-placa
ws (@) e} w,“;’gMo = disfuncéo endotelial

Association for Eradication of Heart Attack - AEHA © 2003

Naghavi et al. Circulation. 2003;108:1664



Inflammation as a Cardiovascular Risk Factor
James T. Willerson, MD: Paul M. Ridker, MD, MPH

Abstract—Inflammation occurs in the vasculature as a response to injury, lipid peroxidation, and perhaps infection. Various
risk factors, including hypertension, diabetes, and smoking, are amplified by the harmful effects of oxidized
low-density—lipoprotein cholesterol, imtiating a chromic mflammatory reaction, the result of which 1s a vulnerable
plaque, prone to rupture and thrombosis. Epidemiological and clinical studies have shown strong and consistent
relationships between markers of mflammation and nisk of future cardiovascular events. Inflammation can potentially
be detected locally by imaging techniques as well as emerging techmiques, such as identification of temperature or pH
heterogeneity. It can be detected systemically by measurement of inflammatory markers. Of these, the most reliable and
accessible for clinical use is currently high-sensitivity C-reactive protein. A combination of methods may provide the
best identification of persons at risk for cardiovascular events who would benefit from treatment. In randonuzed,
controlled trials, 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase inhibitors, in the form of statins, have
been shown to provide effective therapy for lowermg CRP, in conjunction with their lipid-lowering effects. Although

3.0=
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5% 15 ¢ [}
g g . .
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g . .
O 0.5 =
e
L]
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Controls Stable Unstable Acute
angina angina myocardial

infarction



= estatinas:

= melhoram a funcao endotelial reduzem a inflamacao
= diminuiem a trombogenicidade, a agregacao plaquetaria.
bloqueantes-beta:

= reduzem o stress parietal circunferencial, através da diminuicéao
da presséao arterial, frequéncia cardiaca, massa VE e dos picos
catecolaminergicos secundarios ao stress e ao esforco.

IECA:

= reduzem a pressao arterial e podem ter efeitos directos de
estabilizacdo ao diminuirem a sintese de angiotensina II.

antiagregantes e varfarina:
= |imitam a trombose.
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