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Introduction

Peak postoperativecreatine kinase MB fraction (CKMB)and Tropenin T {TnT)
leves have been measuredafter cardiac surgeryto assess perioperatne
myocardial damage, evaluate myocardial protective strategies and predict
adverse events Several studies have shown that elevaed levels of creatlne
kinase 1soenzyme MB (CK-MB) are with adverse p p

events_ especialy when peak levels exceed ten timesthe upper limitof normal
during the initid 48 hours aftercoronary arterybypass graft (CABG)[1]

More recently other markershave emerged, particulary cardiac Troponin T

(cTnT)and Treponin| (cTnl) Both have been suggested to be superiono CK-

MB in the settingof acute myocardialinfarction (AMI) owing to greater
pecificity for cardiac myocyte d ge [2]

In the setting of coronarybypass surgery open heart surgery such as CABG,
cardiac troponin and CK-MB have been well established as biomarkers of
myocardialinjury Troponinand CK-MB levek are frequently elevated within 24
hours aftermost cardiacoperationsand have generaly been associatedwith
poorer cfinical prognosis [3]

The release of cardiacenzymes after CABG may relate to graft occlusion,
reperfusioninjury, myocardial p ing
operation, and surgicaltrauma[4] However there has been debate
surrounding the clinical interpretationand accuracy of the levels of biomarkers
postoperativey Nevertheles, many cardiac surgery programs collect

dats a3 o qualty order to direct

patiants nfter ‘gury and avoid worse [3]

However, the relationship between peak leves of both enzymes has not been
fully established n the setting of coronary artery bypass surgery

The analyss of cardiacenzyme levels becomes more challengingin cohorts of
patients with comorbidities such as renal disease CK-MB has been widely
used to diagnosemyocardialinfarction (M1} but also has been elevakd in
patients with chronic renal failure and skeletal muscle injury, which could
falsely diagnose a perioperatie (schemic event[S] TnThas provena highly
sensitve and specificindicator of Ml yet has also been elevated in some
patients with renal insufficiency [6]

Purpose

The purpose ofthis study was to examinethe relationship between peak leveb
of ¢TnT and CK-MB following CABG in defined subsets of patspntawin pre-
defined b testihe ba

Jnfluence the

the values of these

biomarkers

This information may enable us to betterunderstand theassessmentof the
success or fallure of cardio protection inspecific cohorts of patients
undergoing CABG

Methods

Datawere p collocted f atasingle i

updergaing on-pomp CABG between July 2011 ana September2016 Peak
walues were selected from all serum levek of CKMB and TnT collected during
the hospttal stay following surgery Clinical variables were collected based on
definitions in the STS Adult Cardiac Surgery Database versions2 73 and 2 81

Characteristicsof the sample were summarized using descriptive statistics All
continuous variables of interestwere found te be non-normally distributed;
these variabes are summarizedusing medians and ranges Categorical
variabes were summarized using frequenciesand percentages

Analysis of covariance (ANCOVA) models were utilized to statisticdly compare
the slope of the linearrelationship between peak postoperativeCKMB and TnT
for the patient cohart The ANCOVA models were created to compare slopes
by pre-defined variabks including gender, age (dichotomized at 70), race,
smoking status,hypertension, dysl\pldema diabetes, renal dysfunchon(GFR
< 60), Ml within 21 days, EF 40%), precperativeuse of ACE-
inhibitors, beta blockers, and anticoagulants, cress clamptime, CPB time, and
whether intra-operative blood productswere received Alower slope implies
less change in CKMB relative to the changein TnT.

Statistical significance 1s indicated by p < 0 0§
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Figure: In-hospital posl-op events

Discussion
Cverall, KMB gnd TnT was robust in
patwnts undorgnu\g CAGG(m =217.,20 58] Howevet the zlope of the retationship
weas sig in frales, pi 70 yoars, diabatics, non-amokers, patients
with ! dyshy -\m! lewer EF The slop greater
|nt patenits wiln longer cross clamp bmes, patients with l*ypemlnn and patientiwho
whte recanving bots blockers and ACE-inhibitors [ Table 2). in ali athet models, the
slope of the relationshipwas smilat

Infarctions a f coronary bypass surgery The
"Umversal Definttion" of myocardialinfarction categorizes myocardial infarction related
to coronaryartery bypass graftingas a "type 5*, and a URL (upper range limttof
narmal)value for troponin andserum CKMB are often determinedfor zn individud lab
and population The definition of perioperatre M following an-pump CABG is 5 times
the 98th percentile of that rangeduring the first72 hours after CABG  This enzyme
level reflects significant myocardial cell damage, but the number isnot reliable if the
patient had an Mlin evoluticn before the operation New Q wavesor new LEBBon
ECG, ar evidence on imaging of myocardial loss or wall motion defectare supportive
of the enzymeelevafton criterion

The definition is important, as identified perioperatve myocardialdamage can identify
patients at risk for early and late complications and may guide subsequent
managementof these patients to improve outcomes

Both CKMB and Troponin have been advocated as markers to detect perioperatie
myocardial infarction, and some feelthey are interchangeable Ourdata in this study
suggest thatthis conceptshou\d be viewed with caution, as patlents with certain

preop 1ditions and intra-operat|

in the behaviorof these biomarkers after CABG  While somedmerences might havea
predictable bislogic mechanism(for example, renai clearance of the two biomarkers
may differ In patients with renal dysfunction), the reasonbehind these variations is not
known In mosl inglances -

Itis interestingto note that despitethe diferences observed between different patient
subsets, patients that ined in-hospital p i events did not have
a different relationship between peak biomarkerleves comparedto those
experiencing no adverse outcomes This 1s perhaps consistentwith prior studies that
have observedthat even fong—term outcomes (LV ejection fractions months after
CABG)were similar between patientswho had early significant enzyme elevaton and
those whodid not [B}

Conelusion

The relationship between CKMB and TnT following CABG appears to be influenced by
patientand operative characteristics. These datado nat assess which enzyme more
aceurately reflects myocardialinjury, but do suggest conclusions about myocardial
damage may be affected by the biomarkerselected in the presence of certain
varabks Further studyto assessthe associationbetween these biomarkersand
patient outcomes 1s warranted
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