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A Biomarker-isa spegcificfphysical trditiona or a
measurable: biotogicallyiproduted:-changege in
the:body,cennected withi ahdiseasewrehealthealth
conditiom

= molecular markeer or signatunezmoléculee

Cardiac biomarkee is ia markeriefimyocardialrdial
injunyy

Necroticc myocytes: loose membrane: integrityty
& IC macromoleeules diffifSesintorcardiaediac
terstitidtmm and ultimately into cardiaciac
icravasculatures&# lymphaticss and lastlyy
imtocirculating bloothod




HISTORYY
19541 SGOTASDHT)
1955 LDHH
1960 CPK
1972 CPK isoformss by eléetrophoresisis
1975 CK<-MB byy immunoinhibitiom
1975 Myoglobim

A\ 1985 CK¢-MB mass immunoassay

1989 TroponiniT T
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DIAGNOSTICALLYY
. High sensitivityr(detection ofMi) MI)
. High spegcificity(alisentint nennon- MILinjury)y )
. Rapid release-at:detectabletcencentratiomtion
. Correlatecefficiently withvextentofMl of MI

. Long Ty

ANALLYTICALLYY
. High sensitivityr (lol\wdetectablelimit)imit)
. High specificity(leSs interferenee)nce)
.| Easy, inexpensive-&Fapidly/testedted




CARDIAC PROTEINN\MARKERSS
1. Myoglobim

2.. Trapenins
. FA Binding;Proteinn

'-\-:«ouﬂ NOSTIC &RISKISERAAFICATION.MARKERSERS
CRP
MP @
Homocysteine:

)
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Catalysesithee conversiom off creatine: te
phosphocreatine: degrading;ATP*too ADP

Two subunitss -~ B (brain))obr M (muscle)

[soenzymes: : CK-MM, CK-BB and CK--MB

A\ Skeletal museleexpresses-€EK K- MM (98%6) )&%
CK-MB (19%))

myocardium has:CK - MM at 7 0% ’anchCK K~
MB ati~30%7

\




CK-MB

A High specificityiforfeardiacdiac tissue:

A Begins torisee 4-6 haurss afteronsetof of
infarctionn

A Peaks ataboutt 12 Hourss

\ Returns: tobaselinecatit 48-72 hours

X Can be useditodndicateiearlyre; re-infarctionn
ifﬂeeeéhmmwmmnuerhmrmmiagain
A

Lab testiis fof mass,snotnot activityy : mass
assays are-reportetkto be tore sensitiveitive

|
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A False positives (farMI)ICK-K~MB seem in:

d Significant skeletalmusclecle injunyy

d Cardiac injuny,foraieasenotherithantvin MI
A Cardioversiom, Defibiriliationn
A Blunt chiestt trauman
A Cardiac & non-cardiac surgicabprocedureses |
A Cocaine abuse
A Severe: myocarditiss,
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ﬂﬂh-bﬂtﬂétﬂwmﬁi@WMdL
injjanyy
Whaticutit- offfvaluedof MBURdéxde use? use?
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A a H, transféeenzyme eatalyzes:reduetionofn o
L-lactatedoro pyruvate= using a carrierzNADAD
in am alkalinegpHH

A is aitetramercf 4peptide chainsof 2typges types

farmingfive/e isoenzymes
. LD1 ((Hy)
. LD2 ((H;M)
3. LD3 (H4,M,)

LD4 (K1)

LDS (MA,)
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Rises attaboutt 10 Hourss
Peaks atr 24-48 Hourss
Remains elevatedifaoup.to to 8 dayss

Pancreas, Kidneyy stomacin-tissue;.red cellscells
cardiac:tissue cantainsrlsD_D-1 (hanspecific).)

Normall LD1//D2is between 0:47 .47 6 0.744

myocandiakinjury:D1/bD2 will bell be > 1
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A Used as surregatermarkeis:of cellulariular
damage imthedpastst.

A Verynem-specific:

A Notrused-forcassessment of myocardiatdial
damage amy longerr
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TROPONINSS

A Are: sacromeric: bound proieins: and enly a
5% ffeednicytoplasmsm

A TpC, TpT, Tpl
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binds toccalciumrionsito produceiae a
confarmationahChangednin Tl

Same isefosmifordootivskelétal & cardiacrdiac
muscles

No immunolegicall diffefencedet2t 2

A No methodtordifféféntiate fordijocardiat ardial
injunyydiagnesis s
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Differenint isofarms: fancardiac:& skeletaltal
tissue

Require myacardiahheerosisifor releasease
fronm sarcomere:

Earlyrisee : 4 6 12 Hourss afterchest{paimin

A Continuous release: upte 10 8 14 dayss

Unclear exeretiompathwayay
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binds too tropamyasim, intetdockinghthemeta to
farmmaa tropenim--tropemyasim complex

4 isofarms:

Studiessfaundsomee Traponim- T imskeletalal
muscle

A Re-expressiomof CardiacdtroponiniinT in
muscles ::musgclé=injuny;y, myopathy,, renah!
failliree
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A Cardiac isoformrofof trop> Lisonlyifotndin in
cardiac:musctéss( (cTnl)

A Binds too actim in thinn myofilamentss to Hoid
the:troponin n- tropemyaosim complex implacee

\ < 5%im cytosoll

A Stromgbindingawithth trop C may afféctcassayay

\ Iso affectetkhy (proteintein kinases, fibtinogen:n
| evels & hepasininisamplee

\




NN N S S S S NS N N N R A A A

0 ¥ ¥ ¥ ¥ ¥ OV OV Y O OY OO OYM O YN Y OV YYD OYNY Y OYY Y OY Y OD OY OY OY Y

A

good utility for retrospectivelyididgnosingosing
AMIL

Tropenimrelease«canalso:sbeprecipitatedibyd by
othercondifions causingmyocardial damage:ge

Degree: of felevationoof dfoponimvaluescan can
give prognosticdnformationon

Detectabledevelsiindicatete chranic: disease
even iffnabacute myocardiatidamageage
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myocardiatlinjyrbubap dotnos not
indicateeitsrmechansimsm

5 muswnmmmww ischentiemic *
- mechanism offinjury-yPufsueotherher

‘etiologiessof myocardialiinjuryury —
s Likellyrefi€bts iaveesibleiinjaryn jtlf‘y *
s ATpn affiet derrt huecartytcarsiur gery ; *c an
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Ubiquitous:small - size haeme proteim
releasedifromrall.damageddissues.es .

Inereases:ofiénoceur moreorapidiy than +han
trop> and CK.

Notruseckbeeauseofts veryrapidapid
metabalism&: lack ofispeeifidityity fancardiacic
tissue:.

Inereasedinn Acute:M: | fjopenheartheart
urgeryy skeletal muscle:damagegrenaknal
faillnes severeruremiay ishockd& traumaiuma
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A Rapid menitorrof,Successsof tHrambelyitic!ytic
therapyy

A Negative-predictorof Mfl M T
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A Small cytoplasmic proteinsnapundantdint in
heartimusecless

A Most sensitivie early cardiac imarker-ker

A < 3 hourss farrdiagnesiss

\  Returns:tonoermaldn k212 8 24 Hourss

A Studies:ongoing;to fuithertorevaluate itste its
utilityy
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A Plasma levels camincreasedapidly/ly upto
1000 Xnermalklevelin responseite acutecute
inflaammationn

A+ acute-phasedeactantint

A Isamracute mediatorrof of atherogenesiss

High--sensitivity \CRPA( (hs- CRP) assays (i.e:.
Dade Befining) detectdeviels:o0f CGRR-Withinthin
the:nosmatk range;develszproventoipredictdict
futtineccardiovascutar eventsnts .
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A Screening;foncardiatiascular isk-ink in
othenwise-healthypepplee

PredictivezvaluiecofCRR:fevels:forfdisease ase
severityyinpre-e- existing;GADD

Prognostic value=infA/C S S

A Elevatedilévet predicts tdongctern risk ofisk of
first M), ISchemic:strokelroke
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A Low specificityry

A No evidéneesthatt lowerng CRP levels
decreases CV/risk k

Medicationsslikée statinss lower CRP levels:
No rolé=inistablé anginana
Diminished role«nipastst- CABG & post-PCI

otrgood-inmprognosisiof momon- ST elévationn

)
CS
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Released byyactivatettleukoeytestat at
elevatedilevels inivulnerable plaguesies

Predictsscardiaci risk independentiyofy of
othenrmarkérs-of iiflammationtion

Usefullinrtriagecef ACS.CS

\ Elevate:innl 1t two Hours:0H6ACS S

[déentifieszpatientsratincreaseddmiskiof €V of CV
2vent inithe,6 months following/anegative:tive
:\\\Jn]o w
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A IntermediaterAAdA conversiorsafn of
methionine: t@ cysteine:

A Issamrindependentitisk factorforther the
development of fatherescleretic vaseularular

disease & venoussthtombaosisis
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A Implicateddirectlyiirvvaseulaninjuriesuries :

Intimah! thickening;
Disruptionrof élasticianinaina
Smooti muscle:hypertrophyhy
Plateletiaggregatiorn

\ Screening recommendedinipatients withith
premature-CV\disease ercaunexplained VDV T

R, 0 supplementatiomoff folatee, vit Bg & B,
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CKD & CV risklare eoco--morbid/ conditions s

Creatinine: clearance:issinversely/relateditol to
CV riskdndependent of«co co-- morbid! conditions s

Reduced GFR may be-associated with th :

Increaseddinflammatory factarstors
Abnormall lipoproteinilevels:|s
Elevated/plasman homocysteine:
Anemia

A Arterialstiffnéssess




A Isehiemia- modifiectalbbmin(IMA) A) 8 marker
of ischemiaa

A Braim natriureticic peptide:(BNP)) 8 marker-of f
CHF

A BNP increasediinrL VF& £VH H




Properties of individual markers

Marker  Initial Rise
CK 4-6h
CK MB 4-6h
Myoglobin 1-2h
Troponinl 4-6h
Troponinl 3-5h

100 = ULRR

Peak

18-24h
16 -20h
4-6 h
18-24 h
18-24 h

Persistence
24-36h
18-30h

8-12h
5-7 d
5-7d

Heart Specificity

o

— MAyoglobin
—CKMBE
—_— Tln-pﬂ-nih |
— Troponin T
—

— LDH
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ELEVATED CARDIAC'BIOMARKERSININ
NONI--A( ST UAATONS:

A Sepsis (SIRS))
A Hypovolemia
A Atriah! fibsittationon

A PE & Pulmonary hypertensionn

A HF acute=8% cronic

A Myocarditiss & pericarditisis

.

ASituaiiﬁuasobﬁrpktrlgnged myocyte: ischemia
aclhwbrmmmrhht;hrhiams
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\ ELEVATED CARDIAC BIOMARKERSIN M

NONI--ACS SITUATIONS.S

CPR/Cardiac contusiom
Electricah! Cardioversiom/ICDfirfingng
Renal failuree

Apicall Ballooning;syndromee

A Chemotherapy; eq.g. Adriamyeim, Herceptinn
A\ Toxins:

LA

Cocaine
Extremezexertionce.g: Maréthons;ons,

)
Vl-l
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AN Multimarkee Appraach StiouldFbous:

DN MultipleaVviec hanisms{ 7 athologles

Myocyte Necrosis

Troponin

m . i I Hemodynamic Stress [

hs-CRP, CD40L BNP, NT-proBNP

“l'le1c Accelerated Vascular (] . ’ ;
Blood glucose Atherosclerosis PEIGEREE  Microalbuminuria \

X

\ . \
\ u 1 3
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