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Abstract

Introduction: Marked isolated elevation of cardiac biomark-
ers (CK-MB, cardiac troponin |, heart-type fatty acid binding
protein, hFABP) within 48 hours after coronary artery bypass
surgery (CABG), even in the absence of electrocardiographic/
angiographic evidence of myocardial infarction (M), indicates
prognostically significant cardiac procedural myocardial injury.
There are no data exploring the relationship between the com-
plexity of coronary atherosclerotic burden and early post-CABG
myocardial injury.

Aim: To analyse correlations and predictive strength of the
SYNTAX score (SS) for early myocardial injury after on-pump
CABG.

Material and methods: One hundred and twenty consecutive
patients undergoing CABG were included in the analysis. We
obtained data on demographics, medical history, cardiovascu-
lar risk factors and echocardiography. Cardiac biomarkers were
assessed at 6 hours after CABG. Multivariate linear regression
analysis was performed to evaluate independent variables cor-
related with cardiac biomarkers.

Results: The most significant predictor for myocardial injury
was SS, strongly correlated with the rise of all cardiac biomark-
ers (p < 0.001). Hypertension and creatinine clearance were
associated with cTnl and hFABP Diabetes was corelated with
hFABP In a multivariate analysis including all significant pre-
dictors, SS remained an independent predictor for myocardial
injury, strongly associated with hFABP (p < 0.001, OR = 5.79,
95% Cl: 3.59-7.98), cTnl (p < 0.001, OR = 6.49, 95% Cl: 4.78—
8.20), but not with CK-MB (95% Cl: 0.61-1.07).

Conclusions: Defining myocardial injury as elevation of cardiac
biomarkers between normal values and the cut-off for Ml has
a tremendous clinical significance as patients maintain high
negative prognostic rates. SS could be used to predict post-
operative rise of cardiac biomarkers, the correlation between
SS and myocardial injury being very solid.

Streszczenie

Wprowadzenie: Znaczacy izolowany wzrost stezeh biomar-
keréw kardiologicznych (CK-MB, troponiny sercowej |, biatka
wiazacego kwasy ttuszczowe typu sercowego — hFABP) w cia-
gu 48 godzin od operacji pomostowania aortalno-wiericowego
(CABG), nawet przy braku elektrokardiograficznych lub angio-
graficznych oznak zawatu miesnia sercowego (M), stanowi
istotny czynnik prognostyczny uszkodzenia miesnia sercowe-
go po zabiegu kardiologicznym. Brakuje danych obrazujacych
zaleznos¢ miedzy ztozonoscig zmian miazdzycowych w obre-
bie tetnic wieficowych a wczesnym uszkodzeniem miesnia ser-
cowego po zabiegu CABG.

Cel pracy: Analiza zaleznosci i wartosci predykcyjnej wyniku
w skali SYNTAX (SS) we wczesnym uszkodzeniu miesnia serco-
wego po zabiegu CABG z uzyciem krazenia pozaustrojowego.
Materiat i metody: Analizie poddano wyniki 120 pacjentdw,
u ktérych przeprowadzono CABG. Zgromadzono dane demo-
graficzne, zebrano wywiad i informacje o kardiologicznych
czynnikach ryzyka oraz wykonano oceng echokardiograficzna.
Po 6 godzinach od CABG oznaczano stezenie biomarkeréw
kardiologicznych. Za pomoca wielowymiarowej regresji linio-
wej przeprowadzono oceng zmiennych niezaleznych na tle bio-
markeréw kardiologicznych.

Wyniki: Najbardziej istotnym czynnikiem predykcyjnym uszko-
dzenia miesnia sercowego byt wynik SS. Stwierdzono silng
korelacje ze wzrostem stezen wszystkich biomarkeréw kar-
diologicznych (p < 0,001). Wykazano zalezno$¢ pomiedzy nad-
ciénieniem i klirensem kreatyniny a cTnl i hFABP Stwierdzo-
no takze korelacje miedzy cukrzyca a hFABR W analizie wie-
loczynnikowej obejmujacej wszystkie istotne czynniki pre-
dykcyjne wynik SS okazat sie niezaleznym predyktorem
uszkodzenia miesnia sercowego, wykazujac silng korelacje
z hFABP (p < 0,001; OR = 5,79; 95% Cl: 3,59-7,98), cTnl (p < 0,001;
OR = 6,49; 95% Cl: 4,78-8,20) jednak brak korelacji z CK-MB
(95% Cl: 0,61-1,07).
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Introduction

Complex coronary multi-vessel disease patients often
pose difficult therapeutic decisions in terms of modal-
ity of revascularisation (complex percutaneous coronary
interventions (PCl) versus coronary artery bypass grafts
(CABG)). One of the most important elements included in
heart team treatment algorithms is the SYNTAX Score (SS)
(which received a class |, Level of Evidence A indication in
the 2018 ESC/EACTS Guidelines on myocardial revasculari-
sation) [1].

The SYNTAX Score is an algorithm computing coronary
atherosclerotic burden [2]. Its main purpose is to help the
heart team make an evidence-based therapeutic decision.
A severity score is assigned to each segment of the coro-
nary artery corresponding to the quantity of myocardial
muscle at risk.

The above guidelines stated that in the cohort of the
SYNTAX study and (subsequently) in external validation
cohorts, the SS was found to be an independent predic-
tor of long-term major adverse cardiac and cerebrovascular
events and of death in patients treated with PCl but not
with CABG [3, 4]. However, the papers quoted do not take
into account other studies demonstrating the long-term
prognostic power of SS in CABG-treated patients [5, 6].

Two recent ESC papers (the 2018 Fourth universal defi-
nition of myocardial infarction and the ESC Joint Working
Groups on Cardiovascular Surgery position paper) [7, 8]
have established a new definition for type 5 myocardial
infarction (post-CABG MI), which requires a cardiac tropo-
nin (cTn) cut-off > 10 times the 99t percentile upper rate
limit (URL) values. At the same time, both documents state
that marked isolated elevation of cTn values within the
48 hours post-operative period, even in the absence of elec-
trocardiographic/angiographic or other imaging evidence
of MI, indicates prognostically significant cardiac procedur-
al myocardial injury [4, 9, 10]. In addition, important studies
showed that early rise of cardiac biomarkers after cardiac
surgery was independently associated with death [11-13].
In a similar clinical setting, heart-type fatty acid binding
protein (hFABP) peaked earlier and proved to be a superior
independent predictor of postoperative mortality in com-
parison with traditional markers of myocardial injury (cTnl
and creatine kinase-MB — CK-MB) [14, 15].
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Whnioski: Zdefiniowanie uszkodzenia mieénia sercowego jako
wzrostu stezenia biomarkeréw kardiologicznych od wartosci
prawidtowych do punktu odciecia dla Ml ma ogromna wartosé
kliniczna ze wzgledu na utrzymanie wysokich ujemnych warto-
Sci prognostycznych u pacjentéw. Poniewaz korelacja miedzy SS
a uszkodzeniem miesnia sercowego jest bardzo znaczaca, wyni-
ki w skali SS moga by¢ wykorzystywane do prognozowania po-
operacyjnego wzrostu stezenia biomarkeréw kardiologicznych.

Stowa kluczowe: pomostowanie aortalno-wieficowe, uszko-
dzenie miednia sercowego, wynik w skali SYNTAX, czynnik pre-
dykcyjny.

Aim

To date, there are no data exploring the relation-
ship between the complexity of coronary atherosclerotic
burden (e.g. SS) and early myocardial injury after CABG.
Therefore, we sought to analyse the correlations and pre-
dictive strength of SS for early myocardial injury after on-
pump CABG (rise of CK-MB, cTnl or hFABP). If confirmed,
SS could become a simple and efficient indicator for
post-operative major adverse cardiac and cerebrovascular
events (MACCE).

Material and methods
Study population and inclusion criteria

Between May 2015 and May 2017, one hundred and
twenty consecutive patients undergoing elective CABG
surgery in the Cardiovascular Diseases Institute from lasi,
Romania, were included in our analysis. All patients over
18 years of age scheduled for elective surgery were eli-
gible for the study. Exclusion criteria were: 1) emergency/
off-pump CABG, 2) prior heart surgery, 3) concurrent valve
surgery or aneurysmectomy, 4) prior myocardial infarction
within the last 2 weeks, 5) severe coagulation abnormali-
ties, 6) other concomitant procedures (MAZE procedure,
tumours, pulmonary vein isolation). The time interval
between coronary angiography and CABG was less than
90 days in all patients.

The surgery technique was decided by cardiac surgeons.
The following variables were assessed: age, sex, cardiovas-
cular risk factors (diabetes mellitus, arterial hypertension,
chronic kidney disease), presence of heart failure assessed
according to the New York Heart Association (NYHA), pe-
ripheral arterial disease, findings obtained in the preopera-
tive transthoracic echocardiogram and coronary angiogra-
phy. Laboratory tests analysed routine haematological and
biochemical parameters (lipid panel, coagulation, inflam-
matory profile, renal and liver function). A post-operative
echocardiographic evaluation was performed. All subjects
agreed and signed an informed consent form. The study
was approved by the “Grigore T. Popa” lasi University Ethics
Committee and was conducted according to the Declara-
tion of Helsinki. No sex-based or racial/ethnic-based differ-
ences were present.

77



Using the SYNTAX score to predict myocardial injury early after on-pump coronary artery bypass surgery:

a single-centre experience analysis

SYNTAX score

The score calculator and therapeutic indications are
available on the SS website (www.syntaxscore.com). Our
analysis was performed retrospectively by two indepen-
dent operators. Every significant inter-observer difference
required a recalculation.

Cardiac biomarkers

We analysed myocardial injury related to CABG using
3 cardiac biochemical markers (CK-MB, cTn-lI and hFABP).
hFABP is a small cytosolic protein (15 kDa) rapidly released
in the circulation when membrane integrity is affected in
response to cardiac ischaemia [16]. A sample of venous
blood was obtained from the subjects at 6 hours after aor-
tic unclamping. The cut-off value in early myocardial injury
for hFABP was 6 ng/l, as previously described in other stud-
ies [17, 18]. Moreover, the cut-off levels for CK-MB (25 UI/1)
and cTn | (0.01 ng/ml) were chosen according to the guide-
lines for acute myocardial infarction [7]. The serum time to
peak is shortest for the hFABP assay, with early rise speci-
ficity (6 hours, compared to 14-18 hours for cTn-I and 9-
24 hours for CK-MB), although serum levels increase as ear-
ly as 30 minutes for hFABP (3—6 hours for cTn-I, 3-8 hours
for CK-MB). Amongst the three cardiac markers, hFABP has
the shortest half-life, returning to normal within 24 h [19].

Surgical procedure

The majority (99%) of patients underwent on-pump by-
pass surgery (according to the internal protocol) by means
of aorto-atrial cannulation and systemic hypothermia. The
pump flows were fixed to maintain a cardiac index of more
than 2.4 I/min/mZ2. Myocardial protection was attained by
intermittent antegrade administration of a hypothermic,
St. Thomas’ Il cardioplegic solution. Pump circuit was
primed with Ringer solution, heparin and mannitol. Any ar-
tery with an obstruction of more than 80% in the coronary
angiography was grafted at the surgeon’s convenience.
Complete revascularisation was intended in all patients.
Since the bilateral internal mammary artery (IMA) and ra-
dial artery for non-LAD targets have been shown to provide
better patency rates than saphenous veins [20], particularly
for the left coronary artery system, we used only arteries as
coronary grafts: left IMA, right IMA and radial artery.

Statistical analysis

Continuous variables are expressed as mean + standard
deviation and categorical data as number with percent fre-
quency. Normality of variables’ distribution was checked
with the Shapiro-Wilk test. Independent ¢ test and 1-way
ANOVA were performed for continuous variable compari-
sons. Nominal data were compared using the 2 test. Step-
wise multivariate linear regression analysis was performed
to evaluate independent variables correlated with hFABP,
cTn | and CK-MB. Statistical analyses were performed with
SPSS 20.0 (IBM since version 19.0) and MedCalc (MedCalc
Software bvba, Belgium). A two-tailed p-value < 0.05 was
considered significant.
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Results

From 149 patients screened, 120 patients entered in
the final analysis (8 could not provide signed informed
consent, 11 had improper echo acquisitions, 10 with miss-
ing data). The mean age was 65.93 +9.83; 91 were male
(75.2%); 60.3% (n = 73) were smokers and 98.3% (n = 111)
were hypertensive patients. In the hypertensive group, 90%
of patients were identified with moderate left ventricular
concentric hypertrophy, with a mean left ventricular mass
index of 143.31 +46.40 g/m?.

The majority of patients had at least a form of athero-
sclerotic disease, 62.8% (n = 76) having a history of MI,
2.9% of peripheral arterial disease, and 5% of stroke. The
mean body mass index (BMI) was 29.4 +3.02 kg/m?, 52.1%
(n = 63) were diabetics, with a mean glycemia of 138.53
+57.43mg/d|, and total cholesterol of 181.54 +46.33 mg/dl.
Eighty-one patients were admitted with NYHA class
> |l (67%) and had a mean left ventricular ejection fraction
(LVEF) of 43.47 +7.32%.

After coronary angiography assessment, the mean
SYNTAX score was 30.43 +3.4. After surgical myocardial re-
vascularisation, early myocardial injury (defined as eleva-
tion of the serum cardiac biomarkers over the established
thresholds) was detected in 97% of patients. The mean
for hFABP was 68.5 +46.1 ng/ml, for troponin | was 0.75
+0.3 ng/ml, and for CK-MB was 26.5 +2.17 Ul/L.

All the baseline characteristics of the studied popula-
tion are included in Table I.

In our study population we identified only two (out of
120 patients) acute early graft failures (needing reinterven-
tion/angioplasty). Due to the lack of transit time flow mea-
surement (TTFM) device, and to logistical and infectious
reasons (we could not transfer the patients to angio-CT in
the first 6-12 hours after CABG), we considered a graft fail-
ure in a patient with haemodynamic instability and high
necrosis troponins/CK-MB).

Postoperative complications were as follows: atrial fi-
brillation/atrial flutter occurred in 23 (19.1%) patients,
with a peak incidence on the second and third postopera-
tive days, 9 (7.5%) patients developed renal dysfunction
(1 patient required dialysis), 28 (23.3%) patients devel-
oped pericardial effusion (2 patients developed a large
effusion requiring emergency reopening of the median
sternotomy).

Using linear regression model and univariate general-
ized linear model we assessed multiple variables for clinical
prediction of myocardial injury (Table II). In the univariate
analysis were the following variables: age, gender, BMI,
smoking, MI, left ventricular mass index, history of periph-
eral arterial disease, history of stroke, diabetes, creatinine
clearance, LVEF, and SYNTAX score.

The most significant predictor for myocardial injury
was the SYNTAX score, being strongly correlated with the
rise of all three cardiac biomarkers (p < 0.001, OR = 66.36,
95% Cl: 4.17-8.55 for hFABP, p < 0.001, OR = 0.05, 95% Cl:
0.037-0.063 for troponin I, and p < 0.01, OR = 0.21, 95% Cl:
0.105-0.325 for CK-MB) (Figure 1). Hypertension was asso-
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ciated only with the rise of hFABP (p < 0.017, OR = 26.28,
95% Cl: 4.76-47.81) and was weakly associated with tro-
ponin | (p < 0.06, OR = 0.19, 95% Cl: 0.05-0.33). Creatinine
clearance was strongly correlated with hFABP (p < 0.02,
OR = 0.60, 95% Cl: 0.09-0.91) and troponin | (p < 0.02,
OR = 0.01, 95% Cl: 0.002-0.03).

A multivariate analysis was conducted including all sig-
nificant pre-operative clinical/paraclinical predictors from
univariate correlations, except hypertension due to its high
prevalence and lack of homogeneity among the studied
population (which could affect the outcome of the multi-
variate analysis). After the adjustment of all clinical vari-
ables, SYNTAX score remained an independent predictor for
myocardial injury, being strongly associated with the rise of
hFABP (p < 0.001, OR = 5.79, 95% Cl: 3.59-7.98) and tropo-
nin | (p < 0.001, OR = 6.49, 95% Cl: 4.78-8.20), but not with
CK-MB (95% Cl: 0.61-1.07) (Table I11).

Discussion

To our knowledge, this study is the first one to demon-
strate a strong connection between a higher SYNTAX score
and early myocardial injury after on-pump CABG.

Since all patients received CABG, the SS was situated in
the highest tertile category (values over 26) [21], a validat-
ing element for our cohort. Having in mind the “window”
between 1 and 10 times the 99" percentile URL values
(which means between “normal” values and “type 5 MI”
cut-off), we do not refer to myocardial infarction after
CABG, but to myocardial injury (7), which seems to be an
important predictor of post-operative major cardiovascular
events [8, 22].

Recently, ESC Joint Working Groups on Cardiovascu-
lar Surgery and the Cellular Biology of the Heart released
a position paper on Peri-operative myocardial injury and
infarction in patients undergoing CABG (7) acknowledging
that “[...] isolated elevations of cardiac biomarkers below
MI thresholds [...] may still be clinically relevant and prog-
nostically significant.”

Table 1. Descriptive statistics of the study population

Variables Overall
study group
Age [years] mean + SD 65.93 £9.83
Male gender, n (%) 91 (75.2)
Body mass index [kg/m?] mean + SD 29.4 £3.03
Smokers, n (%) 73 (60.3)
Myocardial infarction, n (%) 76 (62.8)
Hypertension, n (%) 111 (98.3)
Left ventricular mass index [g/m?] mean + SD 143.31 +46.40
Peripheral arterial disease, n (%) 32 (2.9
Stroke, n (%) 6 (5)
Diabetes, n (%) 63 (52.1)
Glycemia [mg/dl] mean + SD 138.53 +57.43
Total cholesterol [mg/dl] mean + SD 181.54 +46.34
LDL cholesterol [mg/dl] mean + SD 144.26 +30.71
HDL cholesterol [mg/dl] mean + SD 40 +21.27
Triglycerides [mg/dl] mean + SD 136 +56.94
Aspartate aminotransferase [U/I] mean + SD 27.5 +26.24
Glutamic-oxaloacetic transaminase [U/l] mean + SD 30 +37.15
Gamma-glutamyltranspeptidase [U/I] mean + SD 33.50 +24.32
Fibrinogen [mg/dl] mean + SD 600 +174.4
Hs C reactive protein [mg/l] mean + SD 3 +2.96
Chronic kidney disease, n (%) 7 (5.8 %)
Creatinine clearance [ml/min/1.73 mZ] mean £ SD  60.83 £16.23
NYHA class > I, n (%) 81 (67 %)
LVEF (%) mean + SD 43.47 £7.33
Number of bypass, mean + SD 1.64 0.9
Aortic cross-clamp duration [min] 73 21
SYNTAX score (n) mean + SD 30.43 +3.40
hFABP (n) mean + SD 68.45 +46.08
cTroponin | (n) mean + SD 0.744 +0.30
CK-MB, mean + SD 26.46 £2.17

NYHA — New York Heart Association, LVEF — left ventricular ejection fraction,
hFABP — heart-type fatty acid binding protein.

Table Il. Predictors of myocardial injury by univariate analysis of the study population

VELED]EH hFABP cTroponin | CK-MB
P-value OR 95% CI P-value OR 95% CI P-value OR 95% CI

Age 0.406 - - 0.574 - - 0.086 - -
Gender 0.347 - - 0.652 - - 0.832 - -
Body mass index 0.392 - - 0.578 - - 0.835 - -
Smoking 0.183 - - 0.306 - - 0.857 - -
Myocardial infarction 0.075 - - 0.065 - - 0.369 - -
Hypertension 0.017 26.28 4.76-47.81 0.06 0.195 0.05-0.33 0.709 - -
Left ventricular mass index 0.3 - - 0.53 - - 0.49 - -
Peripheral arterial disease 0.241 - - 0.27 - - 0.191 - -
Stroke 0.973 - - 0.909 - - 0.90 - -
Diabetes mellitus 0.018 19.91 3.55-36.30  0.109 - - 0.91 - -
Creatinine clearance 0.020 0.60 0.09-0.91  0.020 0.012 0.002-0.03 0.6 - -
LVEF 0.279 - - 0.910 - - 0.284 - -
SYNTAX <0.001 6.6366 4.17-8.55 < 0.001 0.050 0.037-0.063 < 0.001 0.215 0.105-0.325

LVEF — left ventricular ejection fraction, hFABP — heart-type fatty acid binding protein.
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Bold values are statistically significant.
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Apparently, this event of myocardial injury occurs due
to a great number of causes different from obvious graft
failure or significant ischaemic syndrome on native arter-
ies: arterial graft spasm/micro-embolism, tachyarrhythmia,
cardiogenic/hypovolaemic shock, severe respiratory failure,
severe anaemia, left ventricular hypertrophy, inadequate
cardioprotection from cardioplegia, cardiac handling dur-
ing surgery, surgical myectomy, inflammatory injury due to
cardiopulmonary bypass, heart failure, severe pulmonary
embolism, sepsis, or renal failure [7, 23].

R? linear = 0.324

o

[e]e]

1.5 1 o o o

Troponin |

275 300 325

SYNTAX

Figure 1. Graphical representation of univariate analysis of SYN-
TAX score and hFABP (A), troponin | (B) and CK-MB (C) by linear re-
gression models. P-values for all, 0.001. OR = 5.79, 6.49 and 0.844
respectively

One of the strongest points of our study is that we as-
sessed two traditional markers (CK-MB and cTnl) and
a “newer” cardiac bio-marker, hFABP. We checked for concor-
dance and observed that at 6 hours post-operatively almost
all patients manifested cTnl and hFABP values over 10 times
normal values, even if they had unchanged ECG and echo.

This was an expected observation since other stud-
ies reported it for cTnl [7, 22, 24]. On the other hand, it
was too early to detect high values of CK-MB (which most
presented as “near-normal” at 6 hours, being not “too

Table Ill. Independent predictors of myocardial injury after multivariate analysis

Variables hFABP cTroponin | CK-MB
P-value (o] 95% Cl P-value (0] 95% Cl P-value (0] 95% Cl
Diabetes mellitus 0.072 0.53 0.31-0.89 0.31 - - 0.82 - -
Creatinine clearance 0.08 0.62 0.10-0.16 0.12 - - 0.668 - -
SYNTAX < 0.001 5.79 3.59-7.98 < 0.001 6.49 4.78-8.20 < 0.001 0.844 0.61-1.07
80 Kardiochirurgia i Torakochirurgia Polska 2020; 17 (2)
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elevated”, between 1x and 2x times the 99t percentile
URL values). For each 1 point increase in SS we found
a significant elevation in myocardial injury (as confirmed
by two bio-markers), supporting good discriminatory
power for SS.

A prospective observational study published in 2007 in
the Journal of American College of Cardiology ascertained
that hFABP provides direct evidence not only of acute myo-
cyte necrosis, but also of myocardial ischaemia, better than
cTnl [25]. This means that even if there is no evidence of
important cardiac necrosis, repeated intervals of myocardi-
al ischaemia (during the CABG surgery procedure) could be
quantified through hFABP values — expressed as a myocar-
dial injury parameter. Moreover, the same study mentioned
that hFABP values were predictive for long-term mortality
after acute coronary syndromes, while identifying high-risk
patients in a manner that is additive to the GRACE clinical
risk factors, troponin, and hs-CRP, possibly as a result of
pinpointing the occurrence of myocardial ischaemia with/
without necrosis [25].

Another recent study validated the peri-operative
hFABP use for risk stratification of acute kidney injury and
mortality following cardiac surgery [26]. Thus, the strong
correlation between a high SS and hFABP at 6 hours dem-
onstrated by our study could be very important for pre-
CABG stratification and selection of patients prone to re-
nal failure. It is a simple way to select those patients with
a SYNTAX over the value of 30 and expect a higher hFABP,
acute renal complications and significantly more post-
operatory cardiovascular adverse events. This information
could be used to re-assess CABG protocols and algorithms
(on-pump time, number of grafts, a prompt correction of
anaemia), and thus to influence the negative prognosis
of such patients.

Moreover, we consider that the SYNTAX score could be
used to select patients who can benefit from special car-
dioprotective strategies: ischaemic preconditioning (IPC),
ischaemic post-conditioning (IPost) and remote ischaemic
preconditioning (RIPC) [7]. A number of smaller studies
have reported reduced myocardial damage with IPC, IPost,
and RIPC [27]. These studies used cardiac bio-marker as-
sessment (CK, CK-MB, and cTn) to evaluate the size of myo-
cardial injury and to assess the cardioprotective efficacy of
novel therapies. If patients at high risk of myocardial injury
could be identified before CABG, “customised manage-
ment pathways comprising more aggressive monitoring,
investigations and/or treatment approaches may result in
improved clinical outcomes” [7].

The low total number of patients in our study group rep-
resents a limitation, as well as possible referral bias, given
that the research was performed in a single centre. It would
have been more accurate to assess all three bio-markers
at three different post-CABG time points (at 6, 12 and
24 hours respectively). Moreover, it would be interesting to
include on-pump/clamping time in the analysis and also
to perform a one- or two-year post-CABG follow-up.
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Conclusions

Since the CABG procedure involves a great number of
resources, every effort should focus on minimizing post-
surgery complications and outcomes. Thus, defining myo-
cardial injury as elevation of cardiac troponins (cardiac
bio-markers) between normal values and the 10x cut-off
for MI has tremendous clinical significance as this category
of patients maintains high negative prognostic rates. We
demonstrated that the SYNTAX score can also be used to
predict a post-operative rise of cardiac bio-markers (name-
ly, hNFABP and cTn 1), the correlation between SYNTAX and
myocardial injury being very solid.
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