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age(> 454, > 55 9); sex(d)
hypertension(STK > 120)
B1\Y/

positive family anamnesis
(<55d,<45 ?)

LDL chol > 2.6 mmol/Il
HDL chol < 1.3mmol/l)
TG = 1.14 mmol/l

Lp(a)

metabolic sy

CHRI

smoking, phys. inactivity
left ventricle hypertroph

hcy

CRP and other
Inflammation markers

fibrinogen

markers of AS plaque
unstability
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atherosclerosis
nonatherosclerotic coronary artery disease

(inflammation, autoimmune processes)
coronary artery spasm

coronary trombosis (— platelet deposition)
coronary embolism

Increased myocardial oxygen demand




chronic: stable angina pectoris
variant angina pectoris

silent myocardial ischemia
arrhnythmias

cardiac insufficiency
unstable angina pectoris

sudden cardiac death




|t occurs when the supply of blood to the myocardium
IS reduced below a critical value.




two of the following must be present

severechestpain longer than 20 minutes (crushing chest
pain perhaps radiating to the arm, back, jaw or abdomen)

ECG changesndicative of AMI
cardiac markers release e S




* Increaseand the following decreaseof biochemical
markers of myocardial necrosis+ presenceof 1 of
the following: typical clinical symptoms

ECG changesndicative of AMI
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another form of myocardial ischemia

another cardiac disease

pulmonary disease

musculoskeletal pain

abdominal pain (ulcers, pancreatitis, cholelithiasisetc.)

AMI can be clinically silent, particularly in elderly, and
the ECG changes may not always be typical (previous
Infarction, arrhythmias, pacemaker).




If the Ischemia Is present, cardiac myocytes undeog
rapid and reversible changes Iin the cellular membnae.

Anaerobic glycolysis becomes the major source of ergy. It is not
sufficient to meet the needs of ATP.

Subsequentmetabolic derangement causes functional and
structural lesions of membranes andeakage of soluble

molecules from the cytosol to interstitium.

If reperfusion of the injured myocardium does not ke place—
irreversible necrosis follows.This is characterised bythe
lysis of cellular structures and a rise of structually
bound markers in plasma.

All thesesubstancedound in blood in increased
amountsare called cardiac markers.




old markers
enzymes
AST

CK

CK-MB

LD

HBD

new markers
CK-MB mass
myoglobin
troponins
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e Togeherwith actin and tropomyosin is one of proteins
making up the cardiac musclefibre. It is a complexof
three polypeptides- Tn C, Tn T and Tn |I.

total lengin

binds the
troponin complex
to tropomyosin
molecule

IS the
ATPaseinhibitor

binds Ca?*




o Cardiac-specificisoforms of both have beenidentified,
beeinghighly specificand sensitive formyocardial
damage

Thelr greatest use Is to exlude cardiac damage in a

patient with chest pain: AMI is highly unlikely if there
IS N0 Increase In troponins.

The solublefraction of Tn | and T Is releasedtogether
with the other cytosolicmarkers during the reversible
phaseof mycardial injury . The insoluble fraction of
Tns Is releasedafter the irreversible necrosiswhen
there Is a declinein the concentration of cytosolic
markers.




o cardiac-specificisoform cTnT different from
TnT of crossstriated musclecells

re-expressionof cTnT during regenerationand

degenerativechangesn skeletalmuscles
(dermatomyositispolymyositis, Duchenemuscular
dystrophy, post-traumatical regeneration of muscleg

dialysedpatients (1 cTnT in 30%)




o start of plasmalevelelevationin 3.5-10 h

o peakaround 18 hours postinfarction
(free troponin presentin cytosol)

e remains elevatedfor 2-3 weeksdue to Its
continued releasefrom contractile
apparatus




more specificfor myocardium than TnT

cardiac-specificisoform cTnl (31 AA) is not
produced by fetal crossstriated musclecells

Increaseof cTnl in dialysedpatientsis less
oftenthan cTnT

start of elevationin 3.5-10 h,
peakin 9-18 h,
remains elevatedfor 2-3 weeks




Dynamic of Tnl and TnT release at patients with AMI
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the method for assessmenof TnT Is identical
worldwide

a variety of kits for different methodsfor assessment
of Tnl representthe major disadvantageof its clinical use

(different cut off values difficulties in comparison)

Tnl - more specificfor myocardium

TnT —problem with increaseinterpretation in

patients with renal failure and systemicdegenerative
processes




 |f this therapy Is succesfulin restoring perfusion, there
IS a rapid rise in plasmacardiac markers (wash-out
phenomenor). The risesare slower and last longer if
occlusionremains.

Evaluation:

fibrinolysis start - plasmavalue

peak; <14 h insuccessfureperfusion, > 14 hif occlusion
remains

concentration increase

steepnessn 18t h of therapy; c,-c, > 0.2ug/l in successful
reperfusion




troponin T [pg/I]

early reperfusion

- = - |ate reperfusion

- m UNsuccessful
reperfusion
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* cytosolicprotein, sensitiveindicator of cardiac
damage but Is non-specific, being presentin skeletal
musclesaswell

releasedearly following infarction . It's the earliest
AMI indicator and, as suchjs useful for decisions
on thrombolytic therapy.

start of elevation0.5- 2 h,
peakin 6-12 h,
return to normal valuesin 14- 18 h




1stmarker usedfor AMI dg

aspartate + a-ketoglutarate <> oxalacetate+ glutamate

non-specificfor myocardium, 1 in skeletalmuscle
diseaseshaemolysis liver or pulmonary disease<tc.

iIn AMI ratio AST/ALT >1




e creatin + ATP < creatin phosphate + ADP

e non-specificfor myocardium, high activity
mainly in skeletalmuscles

e 1In physical activity, muscleinjuries including
I.m. Injections etc.




3 typesof isoenzymedormed by 2 subunits. B (brain) = and
M (muscle) e

eachisoenzymes a combination of 2 subunits:

CK-BB m = typical for  brain
CK-MB e m myocardium
CK-MM e o musclesand myocardium

myocardium: 429 M B, 58% MM
skeletalmuscles 97% MM, M




e Imunochemicalassessmenof
concentrationin mg/l, no activity

e reaction with specificantibody — also
determination of partly destroyed
moleculeswithout enzymaticactivity —
higher sensitivity than CK-MB




» |actate + NAD" <> pyruvate + NADH + H*

* non-specificfor myocardium, presentin all
body tissues




5 isoenzymedormed by 4 subunits, 2 typesof subunits
- and M (muscle e

Isoenzyme tissue

LD, myocardium, ercs kidneys

LD, O myocardium, ercs kidneys

LD, o0 muscles lymphatic tissue leukocytes
LD, e e e liver, muscles

LD.- e @0 @ liver, muscles

myocardium typical isoenzymes and are
called (2-ydroxy outyrate clehydrogenasd?
substrateafinity to 2-OHbutyrate than lactate)




enzyme

start of
elevation

4-8 h

3-6 h

6-12 h

return to
normal
values

3-6 d

3-5d

7-15d




Dynamic of selecteacardiac markers
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Physiologicalor cut off valuesof cardiac
markers

nT < 0.03ug/l
Tnl from = 0.01to = 1.5 ug/l (different methods)
Mb 4 16-76 g/l Q 7-64 ug/l

CK-MB mass< 5 ug/l

AST d £ 0.7 pkat/l Q < 0.6 pkat/l

CK 4 0.41-3.16pkat/l 2 0.41-2.83pkat/l
CK-MB  =0.4pkat/l, or 6% of total CK

LD d 3.37.5 pkat/Il Q 3.3-6.3 pkat/l
HBD < 3.0 ukat/I




WBC

sedimentation rate, CRP
glycaemia

Na, K, Cl, Ca, Mg

cholesterol,triglycerides
FBG

coagulation

acid-base balance

urea, kreatinin

uric acid, bilirubin

ALT, AST, ALP, GMT, LD




OTHER MARKERS IN DG OF ACUTE
CORONARY SYNDROMES

glycogenphosphorylase— enzymeof glycogenolysis
3 iIsoenzymedormed by 2 subunits, 3typesof subunits— B, M,

Isoenzyme BB brain and myocardium
MM skeletalmuscles
liver

very sensitiveand early indicator of myocarial injury
71n 0.5-2 h, return to normal values in 2 days
peak about 20timesthe amount of the physiologicalvalue




OTHER MARKERS IN DG OF ACUTE
CORONY SYNDROMES

modified N-terminal — modified ability of microelementsbinding

very early non-specificmarker ~in serum occurs minutes after
attack, peakin 1 or more h, return to normal valuesin 6-12 h

commonmarker as GPBB

consideringthe risk of AS plague destabilisation _CH,

17 In liver and renal failure and tumors HO-CH,-CH,-N-CH,
\CH,




e old markers: CK and CK-MB are normal

. AST, ALT, and LD are elevatedas aresult of
liver congestion

e New markers. natriuretic peptides




e vasorelaxationand natriuretic effects

e secretionstimulated by: atrial distensionor
hypertrophy, ventricle overload, myocardial
Ischemia blood volume expansion glucocorticoids
hypoxia, thyroideal dis.




e 28 AA peptidewith a 17 AA ring formed by a
disulfide bond in the middle of the molecule

e produced, stored and releasedby atrial myocytesin

response to:

atrial distention
stretching of the vesselwalls

sympatheticstimulation of —ec.
hypernatremia

ANGT -l

endothelin (vasoconstrticton




Physiologicaleffectsof ANP

1 the glomerular filtration rate (GFR), resultinggneater excretion o
Na" and water

| Na* reabsorption
Inhibits renin secretion, thereby inhibiting the RA ®m
| aldosterone secretion

relaxes vascular smooth musti 1 of vascular smooth muscle
cGMP and inhibition of the effects of catecholansine

Inhibits maladaptive cardiac hypertrophy

1 the release of free fatty acids from adipose tissue

1T intracellular cGMP levels that induce the phosphorylatba
hormone-sensitive lipase




Testsshowing
In the blood are usedas a

and may be useful
to establish ¢ _ _ ', asboth
markers are higher in patients with worse

outcome

Both BNP and NT-proBNP have beenapproved
as a
The plasmakerum concentrationsare
patients with asymptomaticand
symptomatic




 originally identified in extracts of porcine brain, but in
humansit Is produced mainly in the cardiac ventricles

e 32 AA polypeptidesecretedin response toexcessive
stretching of ventricular myocytes

e synthesizedas pre-pro-hormone — proBNP (AA 1-108)
- cleavage— BNP (AA 77-108)and inactive NTproBNP
(AA 1-76)




e Bindsto and activatesNP receptorsystemin a similar
fashionto ANP but with 10-fold lower affinity ; its
biological half-life is, however, twice aslong.

e Effects. | in systemicvascularresistanceand central
venouspressure N
T In natriuresis

| In cardiac output and | in blood volume
renin and aldosteronesynthesisinhibition

e cut off = 100ng/l =28.90pmol/l
e (1pmol/l =3.460ng/l; 1 ng/l = 0.289pmol/l)




/6 AA N-terminal fragment co-secreted withBNP

synthesizedas pre-pro-hormone — proBNP (AA 1-
108)- cleavage— BNP (AA 77-108)and inactive
NTproBNP (AA 1-76)

cut off = 125ng/l = 14.75pmol/|
(1 pmol/l = 8.457ng/l; 1 ng/l = 0.1182pmol/l)




