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Myocardial Infarction

Overview:
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Myocardial infarction is due to:

S

Restricted blood Release of
Occlusion of a supply (oxygen) to Damage to heart enzymes and other
coronary arteries heart tissue tissue proteins into the
blood
-—

Infarction = ischemia + necrosis

If oxygen doesn’treach the tissue —Anaerobic metabolism
starts—> Lactic acid buildsup —> Acidosis—> Lysosomal
enzymes are activated—> Necrosis

Diagnosis of MI:

(Radiating chest pain,
sweating...)
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High concentration Absence from non- High sensitivity and
in the myocardium myocardial tissue specificity

| Features of an ideal cardiac marker

Correlation between Detectable by rapid,
plasma level and simple and

extent of myocardial automated assay

injury for prognosis methods

Rapid release into
plasma following
myocardial injury

Plasma MI markers

OBSOLETE MARKERS

MARKERS UNDER ASSESSMENT (with

(Not used anymore) SRR I potential for clinical use) (for future use)
Aspartat PR CK-MB has two isoforms:
T s (Crlf)a '”jc:(”aMseB CK-MB isoforms
ransaminase an - CK-MB, and CK-MB,
CK-MB, is the one that is considered as a
Lactate Hich itivit " el marker, because it is released in Ml while
. igh sensitivity c-reactive protein
dehydrogenase (LDH) Troponin T = {CRP) . CK-MB, is always presentin the plasma
and its isoenzymes
T in I B-Type natriuretic
Markers of diagnostic roponin peptide
value in Ml are foundin
yellow
Myoglobin
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Time-course of plasma enzyme changes:

Blood samples collected after MI:
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Lag Phase=The initial phase

in which you cannot detect
the activity of a marker
(Myoglobin has the shortest
lag phase thereforeit is rises
rapidly and is considered as
an early diagnostic marker)




Enzyme / Protein

Troponin B-type natriuretic peptide (BNP)
(Types of markers)

Highly specific markers for detecting Ml sensitive marker of cardiac damage

Detectable
(hours)

Duration e .
Up to 10 days Half-life is ~ 20 min
(days)

. cardiac troponins (cTn) are structurally different from

muscle troponins (we can differentiate between a .
o ) excretion and reduces blood pressure
myocardial infarction and a skeletal muscle damage)

. Highly specific

Disadvantages - -

. Troponins are structural proteins in cardiac myocytes
and in skeletal muscle
. Involved in the interaction between actin and myosin
for contraction
. cTn are mainly bound to proteins, with small amount

Appear in plasma in 3-4 h after Ml --

It causes vasodilation, sodium and water
Advantages

soluble in the cytosol (“BYPHASIC” After a M, BNP is a peptide hormone produced by the
: : cytosolic troponins are released rapidly into the ventricles of the heart in response to: Myocardial
More information _ , , ,
blood (first few hours) stretching and ventricular dysfunction after Ml
Structurally bound troponins are released later for several
days

Two main cardiac troponins (cTn):
- cTnl: inhibitory protein
- cTnT: binds to tropomyosin




Enzyme / Protein

(Types of markers) Myoglobin

more sensitive and specific for M| than total CK sensitive marker of cardiac damage
rises and falls transiently after Ml rises very rapidly after the Ml
Detectable
(hours) Appears in blood within 4-6 hours of heart attack Appears within 1-4 hours

Peak value
Peak 12 - 24 hours
(hours)

Duration 1.5-3 davs
(CEVD) ' Y —

* early diagnosis of Ml
Advantages * diagnosis of re-infarction Early marker

. Not significant if measured after 2 days of Ml i . )
L. . non-specific because it is elevated in:

(delayed admission)
Disadvantages . Not highly specific (elevated in skeletal muscle

damage)

o  Muscle disease/injury
o Acute and chronic renal failure

. Relative index = CK-MB mass / Total CK x 100
More than 5 % is indicative for Ml
*  Returns to normal within 2-3 days —

More information




Skeletal Muscle 98% CK-MM 2% CK-MB Elevated in muscle disease
Cardiac muscle 70-80% CK-MM Cardiac muscle has highest amount of CK-MB
20-30% CK-MB
Brain CK-BB Doesn’t cross Blood Brain Barrier (BBB)
Plasma Mainly CK-MM
Troponinfalls gradually;

thereforeit is useful for late
diagnosis of Ml

Early marker
(e. g. myoglobin)
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Myoglobinrises rapidly; does not have Acute Myocardial
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thereforeit is considered an Infarction (AMI) the curves should not

early diagnostic marker rise above the horizontal line
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MI Marker Recommendations:

Troponin C
binds to
Calcium

* We cannot differentiate between the myoglobin of the cardiac muscle and the skeletal
muscle, therefore Myoglobin is used only for ruling out not for diagnosis (If myoglobin

is not elevated we know for sure there is no M, if elevated it could be MI or not)
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MCQs:

*  Which one of these markers is considered as an obsolete marker :
A- Myoglobin
B- CRP
C- LDH and its isoenzymes
D- Troponin T
Answer : C
*  For how much time does the initial lag phase last :
A-18-36 hours
B-3h
C- up to 10 days
D-12-24 h
Answer: B
* Troponins appear in plasmain........
A-3-10 h - 1.5-3 days
B- 4-6 h —2-3 days
C-5-12 h - 2-5 days
D-3-4 h - up to 10 days
Answer: D
*  Which MI marker is more specific?
A) Total CK
B) Troponin
C) Myoglobin
D) LDH

Answer: B
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*  Which type of the following markers is the earliest marker?
A- cardiac troponins
B- CK-MB
C- Myoglobin
D- BNP
Answer: C

*  Which one of the following markers reduces blood pressure?
A- BNP
B- Troponins
C- Creatine kinase
D- Myoglobin

Answer: A

* A patient came to the clinic complaining from chest pain that started a week ago, which one of

the following markers would you measure?
A- BNP
B- Troponins
C- Creatine kinase
D- Myoglobin

Answer: B

*  Which of the following starts first to rise ?
A) Troponin
B) Myoglobin
C) CK-MB
D) LDH

Answer: B
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