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ABSTRACT KEYWORDS
Background: In recent years cardiac troponin (cT) has revolutionized the Car diactrlop(.)nin; .
diagnosisand management acute myocardial infarction (AMI). Butin India Acute myocardial infarction;
most of tertiary care hospitals are depending on creatinine kinase (CK), CK - CK-MB.

MB and asparte transaminase (AST) for the diagnosis of AMI due to un-
availability of cT or due to high cost. In the present study we measured
CPK, CK-MB and AST in patients with acute chest pain and in healthy
controlsto evaluate the usefulness of above cardiac enzymesin early diag-
nosisand management of AMI intertiary care hospital in south India. M eth-
ods: Blood samples from 75 patients with acute chest pain were obtained
immediately after admission and after 24 hours and analyzed for CK, CK-
MB and AST using automated analyzer. These patients were grouped into
group | (n=50) with ECG and cardiac marker proven AMI and group 1l
(n=25) patients with non specific ECG changes without having any risein
cardiac markers (non cardiac chest pain). Blood sampleswere also obtained
from healthy controls and analyzed for above parameters. Results: We
found significant increase in CK, CK-MB, AST (p< 0.001) in group | pa-
tients compared to healthy controls and group 1l patients at admission.
There was significant increase in CK, CK-MB, AST (p< 0.001) ingroup |
patients 24 hours after admission compared to group Il cases and also
group | patientsat admission. CK-MB levels correlated positively with CK
and AST levels on admission aswell as 24 hours after admission. Accord-
ing to our study CK- MB has got sensitivity 84% and specificity of 100%.
Conclusions: CK-MB can be used as an effective marker in diagnosing
AMI in hospitalsin Indiawhere use of cT isnot possible to due to unavail-
ability, factor of affordability, and sometimes to the reduce cost burden on
patients. © 2010 Trade ScienceInc. - INDIA
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INTRODUCTION

Acutemyocardia infarction(AMI) happenstobea
primekillerinWesternworld™. Indiansarefour times
more prone to AMI as compared to other countries
dueto combination of geneticand lifestylefactorsthat
promote metabolic dysfunction. Early diagnosisand
management of AMI isimperativein prevention of mor-
tality and morbidity in these patients?3. Most diagnos-
ticinvestigationsare based on, aterationin electrica
activity of hearti.eeectrocardiogram (ECG) and struc-
tura damage of cardiac myocytesresulted duetois-
chemicinjury to sub cellular organelleswith massive
efflux of cardiac muscle enzymes like creatine
kinase(CK), creatininekinase M B isoform (CK-MB),
Aspartate transaminase (AST) and cardiac specific
troponins(cT)™.

Serumtotal CK activity and CK-MB estimations
were used for diagnosisof AMI for past few decades
andtheir concentrationsin serumriseinparale toex-
tent of myocardia injury. The characteristic pattern of
riseinserum cardiac enzymesis, they start toincrease
4-6 hoursafter injury, reaching pesk concentrationsafter
12-24 hoursand returning to basdlineafter 48-72 hrg®.,
Theintroduction of cardiac troponins hasbeen so con-
vincingthat it hasemerged as preferred biomarker for
useinthediagnosisand management of AMI®. Previ-
ous studieshave suggested that troponinissuperior to
CK-MB asthediagnostic marker for AMI. On the other
hand previous publicationsreport that CK-MB isthe
most appropriatetest for diagnosisof AMI78,

In Indiacardiac troponinsare not very frequently
used in the diagnosis and management of AMI dueto
itsunavailability of methods and proper equipment to
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measureit, in most of peripheral health care centers
and other importantissueishigh costinvolved in deter-
mining it. CK, CK-MB, AST are used asimportant
markersin mgority of hospitalsdueto itseasy avail-
ability of kitsbased on smplecol orimetric method and
aso their cheaper price. Inthe present study we have
measured CK, CK-MB and AST in acute chest pain
patientsintertiary care hospital tolook foritsrolein
early diagnossof AMI in patientswith acute chest pain
and a soto check for itssensitivity and specificity.

MATERIALSAND METHODS

Subjectsand samples

The study wascarried out inthedepartment of bio-
chemisry, JM Medicd College, Davangere, India The
study group consisted of 75 patientswith acute chest
pain and twenty five age and sex matched healthy con-
trols. Mean age and sex of patientswas55+ 11 years,
and 55 males/ 20 females, and that of controls47+ 15
years, and 16 males/09 females, respectively. Patients
wererecruited from Bapuji and Chigateri government
hospita's, whichwerebrought to emergency roomwith
history of chest painwithinlast Sx hoursof onset. They
werediagnosed to have AMI accordingto clinical cri-
teria, chest painwhich lasted for up to 3 hours, ECG
changes (ST eevation of 2mmor moreinat least two
leads) with elevated cardiac markers. These patients
weregrouped into group | (n=50) with ECG and car-
diac marker proven AMI and group Il (n=25) patients
with non specific ECG changeswithout having any rise
in cardiac markers (non cardiac chest pain).

Informed consent was obtai ned from all the sub-
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TABLE 1: Creatinine kinase, CK-MB and AST levelsin
healthy controlsand myocar dial infar ction patientsat admis-
sion after 24 hours(Valuesexpressed in mean + SD)

Group 1 (n=50) Group I1(n=25)

Controls
(n=25) On After 24 admission 24
admission  hours hours
CK(UIL) 108+27 427+476" 843+501% 120432 126433
CK-MB(U/L) 17+2 106+1617° 200+196* 21+3  20+4
AST(U/L) 24+5 554527 94448" 365 3846

"p< 0.001 compared to healthy controls and group |1 cases on
admission. #p<0.001 compared toAM | on admission and group |1
cases after 24 hours

jectsinvolved and ethical clearancewasobtained from
ingtitutiond ethicd dearancecommittee. Blood samples
weredrawninto plain vacutainersfrom theantecubital
veinsof dl patientsimmediately after admissonand 24
hoursafter admission. Similarly, samplesweredso ob-
tained from age and sex matched healthy controls. To-
tal CK, CK-MB, andAST levelsweremeasuredinall
the obtained samplesafter proper processing.
Reagent kitsfor CK, CK-MB and AST wereob-
tained from Merck. Cardiac enzymes CK, CK-MB
and AST were measured using enzymatic assay using
CibaCorning 550 Express automated anal yzert®14.

Satistical analysis

The results were expressed as mean + standard
error of mean (SEM). A p<0.05 was considered sta-
tigticaly sgnificant. Statistical analysiswas performed
usingthestatistical packagefor socid sciences (SPSS-
16, Chicago, USA). One way analysis of variance
(ANNOVA) was used to comparethemean valuesin
three groups, followed by multiple comparison post hoc
tests. Pearson correl ation was applied to correl ate be-
tween the parameters. Senditivity and specificity were
calculated using respectiveformulas.

RESULTS

Wefound sgnificant increasein CK, CK-MB,AST
(p<0.001) ingroup | patientscompared to hedthy con-
trolsand group 11 patientsat admission. Therewassg-
nificant increasein CPK, CK-MB,AST (p<0.001) in
group | patients, 24 hoursafter admission compared to
group Il casesand also group | patientsat admission.
Asdepictedinfigure1, CK-MB levescorre ated posi-
tively with CK (r=0.601, p<0.001) and AST (r=0.810,
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TABLE 2: Cardiac biomarkersand ECGfindingsat admis-
sion

CK-MB +ve CK-MB-ve ECG+ve ECG-ve
Groupl
(n=50) 42 8 50 0
Groupll 25 Nonspecific
(n=25) 0 25 ECG changes 0

p<0.001) (Figure2) levelson admission aswell as24
hoursafter admisson. Accordingto our study CK- MB
has got sensitivity 84% and specificity of 100%.

DISCUSSION

Inlinewith previous studieswefound significant
risein cardiac enzymes CK, CK-MB, AST inAMI
patientsimmediately after admission compared to con-
trols. After infarction, enzymesoriginating fromthecy-
tosol of myocardid tissue are detected dicetoincreased
activity intheblood*. CK-MB being theearly marker
of myocardial necrosisalong with cT, it startstoin-
crease4-6 hoursafter injury, reaching peak concentra-
tionsafter 12-24 hoursafter ischemic event and return-
ingto basdineafter 48-72 hrdd. In our study, we have
found CK-MB levelsweredevated at admissonin84%
of ECG proven AMI patientswhereas after 24 hours
all patientshad elevated levelsof CK-MB. Out of 75
patientswith acute chest pain 33% patientswere diag-
nosed asnon cardiac chest pain with help of serid car-
diac enzymes measurementsat thetime of admission
and repeat measurement at 24 hoursafter admission.

We havefound, positive correl ation between the
CK-MB, CK and AST, thisprobably indicates, CK-
MB beingisoformof CK, elevation of both these en-
zymes occursintandem. AST being mitochondria en-
zymeand getselevatedinAMI and itsel evation corre-
lateswith extent of myocardid damage.

We have found, CK-MB has got specificity of
100% and sengitivity of 84%. Lott et a summarized
diagnogtic efficiency of CK-MB from 1973-1980 and
foundto have average specificity and sengitivity of 96%
and 85% respectively. In agreement with Lott et a our
findingswere al so support the diagnostic efficiency of
CK-MB indiagnosingAMI*, Guptaet a and Basu et
al compared the CK-MB versustroponinsin Indian
population and observed that CK-MB isamore sensi-
tivemarker and has better diagnostic efficiency for di-
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agnosisof AMI ascompared to cT, especially during
theinitial hoursfollowing an episode of AMI. They
specul ated that there may be differencein amino acid
constitution of Indian cardiac troponinsin comparison
to western population24,

In conclusion our study aso suggestsCK-MB has
got better sensitivity and specificity indiagnosngAMI
inIndian population. It hasal so got advantage over car-
diactroponinsdueto unavailability and higher costin
determiningit.

—— Regdular Peper
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