Biomarkers ofrmyocardial
Infarction

Dr. Mamoun Ahram

Cardiovascular systeripD14

Resources:
Arhis lecture
Mand-outs




@ A rapid development of

myocardial necrosis caused by
prolonged ischemia (a critical
Imbalance between the oxygen
supply and demand of the
myocardium) resulting in an
Irreversible myocardial injury.

@ After the onset of myocardial

Ischemia, histological cell death SRR

takes as little a0 min. coronary artery

. . blocking blood flow

@ Complete necrosis of myocardial and oxygen to

cells requires at leastc4 hours or the-heart
longer.

@ A healed infarction usually takes
at least5¢6 weeks.

Damage and death to
heart tissue shown in purple
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Biochemical Changes

Ischemia to myocardial muscles (with low O, supply)
v

anaerobic glycolysis

increased accumulation of Lactate

'
decrease in pH

'

activate lysosomal enzymesa
'

disintegration of myocardial proteins
'
cell death & necrosis
g S g " ECG
clinical manifestations
) changes
(chest pain) BIOCHEMICAL MARKERS

release of intracellular contents
to blood




What is a molecular biomarkeres -

A molecular alteration that is objectively
measured and evaluated as an indicator of
normal biological processes, pathogenic
processes, or pharmacologic responses to a

therapeutic intervention




Criteria for ideal markers for /IR - |

Specificno false positivgpresent in the myocardium absent in
nonmyocardial tissues)

Sensitiveno false negativgproduced at high concentrations
that can be measurable)

Prognosticrelation between plasma level & extent of damage
Persists longercan diagnose delayed admission
Reproducible

Simple inexpensive

Quick

Acceptablgby patient and clinician)




What are biomarkers good'i

@ Diagnostic (yes or no; infarct vs. reinfarct)

@ Differentiating (AMI, skeletal muscle damage, other
cardiac conditions, renal disease, etc. )

@ Riskstratifying (low vs. highrisk)
@ Prognostic (degree of severity; infarct size)




MI biomarkers

Alnflammation (C-reactive proteins)

AOxidative stress (myeloperoxidase)

AExtracellular matrix remodeling (proteases)

ANeurohormones

AMyocyte injury (troponins, creatine kinase, heart-type
fatty acid binding protein, myoglobin)

AMyocyte stress (Brain-natriuretic peptide)

ANew biomarkers
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Myoglobin
and CK isoforms
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TROPONINS

THE GOLD STANDARD




@ [t Is associated with tropomyosin, which forms a
continuous chain along each actin thin filament.

@ |tis a complex of the three subunits:
@ TNT: tropomyosin binding subunit
@ TNI: myosin ATPase inhibiting subunit
@ TNC: calcium binding subunit
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Troponin I1Soforms

A Normal people have virtually nil levels of troponin in
serum.

A Positive results: Ml ochronicdisease.

@ Troponin I and T are highly specific for myocardial
Injury.
@ Levels in a healthy person are negligible.
@ CcTNI indicates only cardiac troponin.

@ cTNT may crosgact with troponin found in other
muscles:

@ non-cardiac injury such as skeletal myopathies and with
renal failure.




Troponins in Mi

@ |ncrease withird-6 hours after onset of Ml

@ Stays elevatedbcl0days (cTnl) dscl4 days (cTnT)

If the earlier results
are negative and
clinical suspicion
remains high, serial
sampling at 3i6 h
later, and after 12 h
IS recommended.

x Upper limit of normal
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Why IS release OF troponin; ProlcHoges

@ Most is bound to the contractile apparatus of the
cardiomyocyte.

@ 3% of cTnl an@% of cTnT exist free In the cytoplasm.

@ The initial elevation of cTnl or cTnT Is thought to be a
function of the free cytosolic form.

@ The prolonged elevation is caused by degradation of
the contractile pool.




Advantages ' IHES
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High sensitivity.
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cTnl Concentration (ng/ml)

Prognostic of death from acute coronary syndrome.

Troponin can remain elevated up 1@ to 14 days after an event,
helping to diagnose patients who have delayed seeking
treatment.
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@ Nonetheless, reelevations are easily seen, allowing
reinfarction to be diagnosed unambiguously.
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Myogloblin
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A It lacks sensitivity in the early
hours of AMI.
A Pulmonary embolism, congestive
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Acute vs. chronic-conditionS s - |

A Itis important to distinguish acute causes of cTn elevation fron
chronic elevations that tend not to change acutely.

@ This is done by demonstrating a rising and/or falling pattern (in
acute cases) rather than continuously high elevations in chroni
cases. 240
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What iftroponintest iS Not PreSerntms -

then use that of creatine
kKinase(measured by mass
assay).




Sources of energy

Phosphagen system

—— §-10 seconds {100 m)
Sprinter

g Glycogen-lactic acid system

——— 1.3-1.6 minutes (400 m)
Swimmer

Aerobic respiration

Marathon runner  Unlimited time (15 Km) 2000 How Stuff Werks
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Dominant Energy Pathways for Exercise of Differing Durations
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