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Case Study

JR, 58 yo white male

Presents to your cardiology clinic for initial assessment
and advice on preventive strategies

His 55 year old brother recently underwent PCl/stent

Wonders if he should have additional tests for CVD risk
assessment

Asymptomatic
Works as an accountant

Lives with spouse

Has taken statins in the past for TC >220 but stopped 2’
muscle aching




JR continued

e Current meds
— lbuprofen prn
— Cialis 2-3 X per month

— Lipid profile results
e TC 198
« Tg 140
« HDL 38
e LDL 132

— Glucose 104




What additional factor(s) are needed to
determine JR’s Framingham risk score?

A. Family history of premature CVD
B. Smoking status

C. Blood pressure

D. C-reactive protein

E.A B, C,and D

F.Band C




How/when C-reactive protein
IS used clinically

C-reactive protein (CRP) is the most clinically useful
cardiovascular inflammatory marker, and is highly
correlated with future cardiovascular risk

Highly sensitive CRP levels correlate with subsequent
cardiovascular risk as follows: low risk (<1.0 mg/L),
average risk (1.0-3.0 mg/L), and high risk (>3.0 mg/L).

Individuals at high risk are at about 2-fold greater risk of
cardiovascular disease than low-risk persons.

Screening of the entire adult low-risk population is not
recommended. CRP screening is recommended as an
adjunct for risk assessment for people at intermediate
risk (those w/ 10-20% ten-year risk of hard CHD
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Relative Risks of Future MI among Apparently Healthy
Middle-Aged Men: Physician’s Health Study
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Risk Factors for Future Cardiovascular Events: WHS
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CRP and CVD
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Number at Risk Follow-up (years)
Rosuvastatin 8,901 8,631 6,540 3,893 1,958 1,353

Placebo 8,901 8,621 6,508 3,872 1,963 1,333




United States Preventive Services Task
Force (USPSTF) October 2009

“Although promising evidence indicates
that CRP level can be used to correctly
reclassify intermediate-risk persons,
evidence that changes in CRP level

reduce the risk for incident CHD events Is
insufficient.”




Definition of a biomarker

“measurable and quantifiable biological parameters (eg, specific
enzyme concentration, specific hormone concentration, specific
gene phenotype distribution in a population, presence of biological
substances) which serve as indices for health- and physiology-
related assessments, such as disease risk, psychiatric disorders,
environmental exposure and its effects, disease diagnosis,
metabolic processes, substance abuse, pregnancy, cell line
development, epidemiologic studies, etc.”

In 2001, an NIH working group standardized the definition of a
biomarker as “a characteristic that is objectively measured and
evaluated as an indicator of normal biological processes, pathogenic
processes, or pharmacologic responses to a therapeutic
intervention”




Markers vs. Causative Factors

Assoclation Causation




Evaluation of risk

Review of the epidemiologic evidence

Examination of the pathologic mechanism(s) by
which the factor might participate in
atherothrombosis

Clinical utility of screening

Finally, and most relevant for the practicing
clinician, the following is addressed:

Is selective modification of the risk
factor/marker associated with net clinical
benefit?

Hughes S. JCardiovasc Nsg Jan 2000 ;14 (2).91-103
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Homocysteine

30% of pts w/ CHD and 42% with cerebrovascular
disease have elevated homocysteine levels.

Homocysteine has been shown to adversely affect the
coagulation cascade by increasing platelet
adhesiveness; activation of factors V, X, and Xll; by
Increasing the binding of Lp(a) to fibrin, interfering with
fibrinolysis.

Homocysteine also appears to have a toxic effect on the
endothelium, interfering with endothelium-dependent
vasodilation through the inhibition of nitric oxide.

No evidence that targeted reduction of homocysteine
with B vitamins impacts CVD outcomes




Biomarkers

e Markers of CVD risk
e Markers of acute events
e Markers of HF status




Biomarkers in the Assessment
of CVD Risk
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Lipoprotein-Associated Phospholipase A2

Lp-PLAZ2 ....NOT Lp(a)
Member of the phospholipase A2 family of enzymes.

Prﬁduced by macrophages, T lymphocytes, and mast
cells.

Hydrolyzes the sn2 ester bond in phospholipids whose
fatty acid moiety has been shortened or altered by
oxidation to yield oxidized fatty acid and
lysophosphatidylcholine.

These metabolites have proinflammatory propertiesio6,
and lysophosphatidylcholine has been shown to have
adverse effects on endothelial function.




Lp-PLA2 Adverse Cardiac Events
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Biomarkers of acute coronary syndromes

(adapted with permission from Naghavi et al13,14 fpyright 2003, American Heart Association] and Appé et
al408)

Vasan, R. S. Circulation 2006;113:2335-2362
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Time course of the appearance of various markers in
the blood after AMI

Jaffe, A. S. et al. 3 Am Coll Cardiol 2006:48:1-11

Copyright ©2006 American College of Cardiology Foundation. Restrictions may apply.




Elevations of Troponin in the Absence of Overt
Ischemic Heart Disease

Trauma (contusion, ablation, pacing, ICD firings, endomyocardial
biopsy, cardiac surgery, after interventional closure of ASDS)

HF: acute and chronic

Aortic valve disease and HOCM with significant LVH
Hypertension or hypotension, often with arrhythmias
Postoperative noncardiac surgery patients who seem to do well
Renal failure, Critically ill patients, especially with DM, resp. failure
Drug toxicity (adriamycin, 5-fluorouracil, herceptin, snake venoms)
Hypothyroidism

Apical ballooning syndrome

Inflammatory diseases, e.g., myocarditis,

Smallpox vaccination, endocarditis




Elevations of Troponin in the Absence of Overt
Ischemic Heart Disease

Post-PCl patients with no apparent complications
PE, severe pulmonary hypertension
Burns, especially if total body surface area is 30%

Infiltrative diseases including amyloidosis, hemachromatosis,
sarcoidosis, and scleroderma

Acute neurological disease, including CVA, subarachnoid bleeds
Rhabdomyolysis with cardiac injury
Transplant vasculopathy




Myeloperoxidase (MPQO)




Risks of Revascularization and MACE among Pts
Who Were Consistently Negative for Troponin T,
According to Base-Line Myeloperoxidase Levels

Brennan, M. et al. N Engl J Med 2003;349:1595-1604




Cellular and Molecular Components
Involved In the Pathogenesis of ACS

Giugliano, R. P. et al. J Am Coll Cardiol 2007;50:1 386-1395

Copyright ©2007 American College of Cardiology Foundation. Restrictions may apply.




Brain Natriuretic Peptide
(BNP)

*Diagnostic marker in the ED
«Serial marker in managing HF




Diagnosis of Congestive Heart Fallure:
Clinical Challenge

Symptoms and signs of heart failure, like shortness of
breath and edema, have a broad differential diagnosis

Physical exam is neither sensitive nor specific for CHF
and, even in good hands, there are often errors

Chest X-ray findings have limited accuracy for CHF

One-third to one-half of patients with CHF have normal
systolic function

Maisel A et al.J Am Coll Cardiol2001;37(2):379-385.




B-Type Natriuretic Peptide (BNP)

32-amino acid peptide secreted primarily from the
ventricles of the heart

Released in response to stretch and increased volume
In the ventricles

BNP levels correlate with:
— Left ventricular end-diastolic pressure and volume

— New York Heart Association (NYHA) functional classification
— Extent of reversible ischemia

Rapid, point-of-care assay for BNP now available to
facilitate diagnosis of CHF and use as a prognostic
marker
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Heart Failure Diagnostic Algorithm

Patient presenting with dyspnea

Physical examination,
chest x-ray, ECG,
BNP level

BNP <100 pg/mL BNP 100-400 pg/mL BNP > 400 pg/mL
' _— . |
CHF very unlikely Baseline LV dysfunction,

(2%) underlying cor pulmonale or
acute pulmonary embolism?

| |
Yes No

Possible
exacerbation of CHF
(25%)

CHF very likely
(CLY))

CHF likely
(75%)

Maisel A.Rev Cardiovasc Me®002;3(suppl 4):S13.




BNP Levels in Patients with Dyspnea
Secondary to CHF or COPD
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Dao Q, Maisel A, et all. Am Coll Cardio2001;37(2):379-385.




BNP Concentration for the
Degree of CHF Severity
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Number of Changes in Medical Therapy During the
First 3 Months

Jourdain, P. et al. J Am Coll Cardiol 2007:49:1733- 1739




Event-Free (Hospital Stay for Heart Failure or Deat h Related
to Heart Failure) Survival in the 2 Groups

Jourdain, P. et al. J Am Coll Cardiol 2007:49:1733- 1739




Troponin I (Tnl), C-Reactive Protein (CRP), and
B-type Natriuretic Peptide (BNP) as Determinants of
30-Day Mortality in Acute Coronary Ischemia:

A Multimarker Approach
OPUS-TIMI 16 TACTICS-TIMI 18

P<.0001
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Sabatine MS, et aCirculation. 2002;105:1760-1763.
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