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ABSTRACT

OBJECTIVES: The aim of the study is to evaluate the predictive value of the model for end-stage liver
disease (MELD) score for mortality in stable angina pectoris patients undergoing coronary artery bypass graft

(CABG) surgery.

METHODS: We retrospectively analyzed 261 consecutive patients with stable angina pectoris who underwent
CABG while not being on anticoagulant therapy. The patients were divided into two groups: survivors and
non-survivors. The MELD score was calculated for all patients. The all-cause mortality within postoperative

12 months was the primary end point of the study.

RESULTS: The follow-up period was 12 months. The non-survivors were older (72.0+6.1 vs 62.4+8.4
p<0.001). The MELD score was significantly higher in the non-survivors group (7.5+1.2 vs 6.7+0.7,
p<0.001). The MELD score (p=0.001) was an independent predictor of postoperative one-year mortality.
The addition of MELD score to EuroSCORE |l significantly improved the prognostic performance of the
EuroSCORE Il (EuroSCORE Il vs EuroSCORE Il plus MELD score: AUCs: 0.792 vs 0.842).

CONCLUSION: Our research showed that the MELD score could be useful to predict mortality in patients
who have stable coronary artery disease, and are undergoing CABG surgery (Tab. 3, Fig. 2, Ref. 25). Text in

PDF www.elis.sk
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Introduction

The majority of patients with coronary artery disease (CAD)
are patients with stable angina pectoris (SAP). In addition to
medical treatment used in the treatment of these patients, revas-
cularization methods such as percutaneous coronary intervention
(PCI) or coronary artery bypass graft (CABG) can also be applied
(1). The efficacy of revascularization in frame of optimal medical
treatments in patients with SAP has been previously evaluated in
multiple randomized controlled trials (2, 3). Although no signifi-
cant difference has been found among the treatment options, the
main restrictive factor for these studies lied in unrealistic levels
of medication compliance and lifestyle modification of patients in
the medical treatment arm. Thus, there is considerable doubt over
the routine clinical practice because of uncertainty of the results
of previous randomized controlled trials. However, recent meta-
analyses have shown that the survival is better for patients treated
with revascularization (4, 5).
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Coronary bypass surgery is a good method of revasculariza-
tion, but in patients with SAP, surgery-related mortality and com-
plications are matters for discussion. For the purpose of predict-
ing the outcome in these patients, several risk-scoring systems
have been previously developed based on angiographic and/or
clinical parameters. These are the Society of Thoracic Surgeons
(STS) Score, the European System for Cardiac Operative Risk
Evaluation (EuroSCORE), age, creatinine, and ejection fraction
(ACEF) score, and SYNTAX Score (6). The model for end-stage
liver disease (MELD) score, including the international norma-
lized ratio (INR), total bilirubin (TB) and serum creatinine (sCr)
levels, are mainly used to predict outcomes in patients with liver
disease (7). Liver disease has been previously cited as a factor
worsening the prognosis in cardiac surgery patients, but the exist-
ing operative risk-scoring systems such as STS and EuroSCORE
do not include exact parameters for liver dysfunction (8). Kiris et
al demonstrated that a high MELD score is associated with long-
term mortality in patients with acute coronary syndromes (ACS)
after PCI (9). Hsieh WC et al described an association between
the MELD score and poor survival in patients undergoing cardiac
surgery with liver disease (10).

The relationship between mortality and MELD score has not
been previously investigated in patients who were undergoing
CABG while having stable CAD and normal liver function. In
this study, we investigate the association between MELD score
and survival in these patients. We also investigated whether the
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MELD score has an effect on the Euroscore risk, which is one of ~ score was calculated using the previously published formula 11.2
the most commonly used scoring systems for calculating posto-  x (InINR) +0.378 x (In TB) +0.957 x (In creatinine) + 0.643 (11).

poperative mortality.
Material and methods

We retrospectively identified 285 con-
secutive patients with SAP who electively
underwent an on-pump CABG surgery dur-
ing the period from September 2015 to July
2017. The patients were followed for 12
months after their operations. Clinical cha-
racteristics, laboratory findings, Euroscore
II scores, surgical details and postoperative
outcomes were obtained from the patients’
charts. Patients who had pre-operative base-
line INR, sCr and TB levels were included
in the study. Patients with a history of liver
cirrhosis (n = 2), previous cardiac surgery
(n=1), moderate or severe tricuspid regur-
gitation, pulmonary hypertension or right-
heart failure (n = 3), those who had been
taking any anticoagulant agents (warfarin,
heparin, new oral anti-coagulants and low-
molecular-weight heparin, n = 6), patients
in critical preoperative state (n = 2), patients
who had active endocarditis (n = 1), patients
with concomitant valve disease (n=4), and
patients who underwent urgent CABG (n
= 2) were excluded from the study. Conse-
quently, the final study population consisted
of 261 patients. According to their mortality
at follow-up, the patients were divided into
two groups: survivors (n = 246) and non-
survivors (n =25). The study was approved
by the local ethics committee (number of
ethics committee: 2019/39, date: February
20, 2019).

The biochemical panel, complete blood
count and coagulation panel of all patients
were analyzed at their admission. All mea-
sured INR, sCr and TB levels were measured
prior to the initiation of any anticoagulant
therapy. The INR collection tubes contained
3.2 % sodium citrate. The blood samples
were centrifuged and analyzed within 1 hour
of sampling. Siemens Healthcare Diagnos-
tic Products kits and calibrators (Marburg,
Germany), Abbott Cell-Dyn 3700 autoana-
lyzer (Abbott Diagnostic, CA, USA) and
HemosILRecombiPlasTin 2G reagents (In-
strumentation Laboratory, Bedford, MA,
USA) were used for the measurement of
biochemical panels, complete blood count
and INR levels, respectively. The MELD
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All patients were examined using echocardiography before
their surgical procedures. A modified Simpson's method was
used for the assessment of left-ventricular end-diastolic/systolic
volumes and ejection fractions.

Tab. 1. Baseline characteristics and laboratory findings in the study population.

Variable Survivors Non-survivors p
(n=236) (n=25)

Age (years) 62.4+8.4 72.0+6.1 <0.001
Female n (%) 60 (25) 5(20) 0.551
History of COPD n (%) 18 (8) 4 (16) 0.152
Hypertension n (%) 51(22) 6 (24) 0.783
Diabetes mellitus n (%) 80 (34) 11 (44) 0.314
Diabetes mellitus on insulin n (%) 34 (14) 4 (16) 0.830
Hyperlipidemia n (%) 45 (19) 4(16) 0.709
Extracardiac arteriopathy n (%) 27 (11) 3(12) 0.934
LIMA usage n (%) 221 (94) 24 (96) 0.641
NYHA 0.791

In (%) 182 (77) 21 (84)

II'n (%) 45(19) 3(12)

I n (%) 7(3) 1(4)

IV n (%) 2(1) 0(0)
Current smoking n (%) 52 (22) 5(20) 0.786
Previous myocardial infarction n (%) 51(22) 13 (52) 0.001
LMCA lesion n (%) 20 (9) 2(8) 0.935
Preoperative Beta blocker usage n (%) 87 (37) 8(32) 0.631
Target vessel revascularization n (%) 12 (5) 15 (60) <0.001
Myocardial reinfarction n (%) 8(3) 10 (40) <0.001
Post-operative inotropic usage n (%) 39 (17) 6 (24) 0.347
Revision for bleeding n (%) 6(3) 1(4) 0.668
Post-operational dialysis n (%) 5(2) 1(4) 0.551
New stroke n (%) 7(3) 3(12) 0.025
Redo-surgery n (%) 2(1) 0(0) 0.644
Post-operative arrhythmia n (%) 32 (14) 3(12) 0.828
Laboratory findings
BMI (kg/m?) 2342 2342 0.980
SCr adm (mg/dl) 0.86+0.2 0.95+0.2 0.014
eGFR (mL/minute/1.73 m?) 100.1+20.7 78.9+20.4 <0.001
INR 0.9+0.1 1.0+0.1 <0.001
AST* (U/L) 23 (17-31) 27 (21-35) 0.306
ALT* (U/L) 17 (10-23) 17 (14-21) 0.535
Total bilirubin (mg/dl) 0.53+0.17 0.68+0.16 <0.001
Serum albumin (mg/dl) 3.840.5 3.5+0.3 0.001
WBC (x103/uL) 8.5+1.9 8.9+2.4 0.385
Hemoglobin (g/dl) 12.8+1.6 12.5£1.6 0.432
LVEF (%) 50.8+5.4 48.9+6.2 0.100
CRP*(mg/dl) 4 (2-5) 3(2-5) 0.649
CPB time () 6011 65+12 0.026
Cross-clamp time () 40 £10 44+11 0.047
MELD score 6.7+0.7 7.5£1.2 <0.001
Euro score II 0.96+0.5 1.6+0.8 <0.001

COPD - chronic obstructive pulmonary disease, LMCA — left main coronary artery.

LVEF - left ventricular ejection fraction, SCr — serum creatinine at admission, WBC — white blood cell, eGFR —
estimated glomerular filtration rate, BMI — body mass index, CRP — c-reactive protein, CPB — cardiopulmonary
bypass, INR — international normalized ratio, MELD — model for end-stage liver disease.

* Comparison was made using Mann—Whitney U test at p <0.05, and these values were described by median with
inter-quartile range (25th and 75th percentile).
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SAP was defined as chest pain or discomfort during exercise  the area under the curve (AUC) with each of these parameters (12).
that is relieved by resting. Left-main CAD was defined as an an- ~ Moreover, the increased discriminative value of the MELD was
giographic narrowing greater than 50 %. Anything that causes  also estimated using net reclassification improvement (NRI) and

death was considered to be the cause of
death. Therefore, all-cause mortality was
defined as any cause of death. New stroke
was defined as a newly occurring neurologi-
cal deficit with radiological confirmation.

All CABG procedures were performed
on-pump, with cross-clamped aorta. After
general anesthesia, a median sternotomy
was performed. Cardiopulmonary bypass
was initiated after heparin administration at
the proper level of activated clotting time.
To stop the heart and procure myocardi-
al protection, cold blood cardioplegia was
conducted with multiple doses through an-
tegrade and retrograde ways of administra-
tion. While the left internal mammary artery
was used to graft the left anterior descending
artery as much as possible, the great saphe-
nous vein was used as a graft for all other
coronary vessels. The complete revascula-
rization was achieved in all patients.

During 12 post-operative months, all
patients were followed for all-cause deaths.
The data were obtained from hospital re-
cords or by phone interviews with patients
and their families.

Statistical tests were performed with
SPSS version 16 (SPSS Inc., Chicago, IL,
USA). Continuous variables were presented
as mean = standard deviation, and cate-
gorical variables were shown as number
of subjects and percentage of their total
number. Either the Student’s t-test or the
Mann—Whitney U test was used to compare
parametric values between the two groups,
as appropriate. The Chi-squared test was
used to compare categorical variables. The
Kaplan—Meier method was used to obtain
the cumulative survival for total morta-
lity. Significant differences in the survival
curves were shown by the A log-rank test.
A multivariate Cox regression analysis was
used to identify independent predictors for
all-cause mortality. The factors that entered
the multivariate model included those with
p-values < 0.1 from the univariate analysis
and variables with known prognostic values.
The predictive values of MELD score,
EuroSCORE 11, and EuroSCORE 1I plus
MELD score were estimated by the areas
under the receiver operating characteristic
curve. We used the DeLong test to compare

Tab. 2. Baseline characteristics and laboratory findings in the study population according
to the MELD score.

Low MELD score  High MELD score

Variable (n=205) (0=56) p
Age (years) 62.9+8.7 64.7+8.7 0.173
Female n (%) 55(27) 10 (18) 0.169
History of COPD n (%) 12 (6) 10 (18) 0.004
Hypertension n (%) 41 (20) 16 (29) 0.169
Diabetes mellitus n (%) 70 (34) 21 (38) 0.641
Diabetes mellitus on insulin n (%) 31 (15) 7 (13) 0.622
Hyperlipidemia n (%) 41 (20) 8 (14) 0.332
Extracardiac arteriopathy n (%) 23 (11) 7(12) 0.944
LIMA usage n (%) 192 (94) 53(95) 0.786
NYHA 0.655

In (%) 158 (77) 45 (80)

1 n (%) 39 (19) 9(16)

I n (%) 7(3) 1(2)

IV n (%) 1(1) 1Q2)
Current smoking n (%) 48 (22) 9 (20) 0.843
Previous myocardial infarction n (%) 46 (22) 18 (32) 0.135
LMCA lesion n (%) 16 (8) 6(11) 0.487
Preoperative Beta blocker usage n (%) 75 (37) 20 (36) 0.904
Target vessel revascularization n (%) 12 (5) 15 (60) <0.001
Myocardial reinfarction n (%) 10 (5) 8 (14) 0.014
Post-operative inotropic usage n (%) 32 (16) 13 (23) 0.182
Revision for bleeding n (%) 6(3) 1(2) 0.639
Post-op dialysis n (%) 4(2) 2(4) 0.473
New stroke n (%) 6(3) 4(7) 0.145
Redo-surgery n (%) 2(1) 0(0) 0.458
Post-operative arrhythmia n (%) 27 (13) 8 (14) 0.828
Mortality 10 (5) 15 (27) <0.001
Laboratory findings
BMI (kg/m?) 2342 2342 0.764
SCr adm (mg/dl) 0.82+0.1 1.0+0.2 <0.001
eGFR (mL/minute/1.73 m?) 102.5£19.8 81.8+20.0 <0.001
INR 0.87+0.08 1.01+0.12 <0.001
AST* (U/L) 22 (16.5-31) 27.5 (21-33) 0.051
ALT* (U/L) 17 (10.5-22.0) 17 (11-23.75) 0.923
Total bilirubin (mg/dl) 0.52+0.16 0.63+0.20 <0.001
Serum albumin (mg/dl) 3.9+0.5 3.7+0.5 0.006
WBC (x10%/puL) 8.5+1.9 8.6+2.3 0.841
Hemoglobin (g/dl) 12.8+1.6 12.7£1.8 0.712
LVEF (%) 50.7£5.4 50.2+5.8 0.520
CRP*(mg/dl) 4 (2-5) 3(2-5) 0.612
CPB time() 6011 6312 0.064
Cross-clamp time () 40+9 42+12 0.114
MELD score 6.4+0.03 7.87+1.0 <0.001
Euro score II 0.95+0.45 1.24+0.83 0.001

COPD - chronic obstructive pulmonary disease, LIMA — Left internal mammarian artery, LMCA — left main
coronary artery, NYHA — New York heart association, ALT — alanine aminotransferase, AST — aspartate amino-
transferase BMI — body mass index, CPB — cardiopulmonary bypass, CRP — c-reactive protein, eGFR — estimated
glomerular filtration rate, EuroSCORE — European System for Cardiac Operative Risk Evaluation, INR — inter-
national normalized ratio, LVEF; left ventricular ejection fraction, MELD — model for end-stage liver disease,
SCr; serum creatinine at admission, WBC — white blood cell

* Comparison was made using Mann—Whitney U test at p < 0.05, and these values were described by median
with inter-quartile range (25th and 75th percentile)

127



Bratisl Med J 2021; 122 (2)
125-131

Tab. 3. Univariate and multivariate cox regression analysis for one-year mortality.

Variables Univariate Multivariate

HR (95% CI) p HR (95% CI) p
Age* (year) 1.136 (1.079-1.196) <0.001
INRoo 13.941 (5.230-37.164) <0.001
Total bilirubin * 24.799 (3.994-153.974) 0.001
CBP time® 1.044 (1.011-1.077) 0.009 1.080 (1.043-1.118) <0.001
Cross-clamp time® 1.046 (1.009-1.083) 0.013
Albumin levels (mg/dl) 0.340 (0.143-0.810) 0.015
Admission creatinine levels (mg/dl) * 11.690 (1.478-92.465) 0.020
MELD score 2.052 (1.555-2.710) <0.001 2.469(1.453-4.194) 0.001
Previous myocardial infarction * 3.192 (1.456-6.998) 0.004
New-stroke 4.781 (1.428-16.001) 0.011 19.317 (4.383-85.142) <0.001
Euro score 1T 2.375 (1.689-3.338) <0.001
Target vessel revascularization 12.510 (5.619-27.854) <0.001 20.343 (7.370-56.154) <0.001

INR - international normalized ratio, MELD — model fore nd-stage liverdisease, CBP time — cardiopulmonary bypass, EuroSCORE — European System for Cardiac Opera-

tive Risk Evaluation.

*These parameters are included in Euro score 2, they are not entered into the multivariate analysis.
woThese parameters are included in MELD score, they are not entered into the multivariate analysis.
®These parameters are included in multivariate analysis separately in order to prevent multicollinearity.

integrated discrimination improvement (13).Two-sided p-values
< 0.05 were considered statistically significant.

Results

Of the 261 patients, 196 (75.1 %) were males and 65 (24.9 %)
were females. Tables 1 and 2 show the demographics, clinical

Sensitivity

T T
0.0 0.2 0.4 0.6 0.8 1.0
1 — Specificity
------ MELD score AUC: 0.744 (0.625 — 0.863)

----- EuroSCORE Il AUC: 0.792 (0.714 — 0.870)
EuroSCORE Il plus MELD score AUC: 0.842 (0.767 — 0.918)

Fig. 1. Receiver operating characteristic (ROC) curves for the MELD
score, EuroSCORE |1, and EuroSCORE I plus MELD score for pre-
dicting 1-year mortality.
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characteristics and laboratory findings of the population accord-
ing to survival (survivor/non-survivor groups) and MELD scores
(Low/High score groups). Non-survivors were older (72.0+£6.1 vs
62.5+£8.4 p<0.001). The history of previous myocardial infarc-
tion, target vessel revascularization, and new stroke were seen
more frequently in non-survivors than in survivors. While sCr,
INR and TB were significantly higher in the non-survival group
(0.95+0.2 vs 0.86+0.2, p=0.014; 1.0+0.1vs 0.9+0.1, p<0.001;
0.68+0.16 vs 0.53+0.17, p<0.001, respectively), serum albu-
min levels were significantly lower in this group (3.5+£0.3 vs
3.840.5, p=0.001). The MELD score was significantly higher

104 MELD score < 6.62
. —_—
MELD score > 6.62
0.8
o] i
® 0.6
g
= Log-rank p < 0.01
& 0.4
0.2 4
0.0 +
T T T T T T T
0 2 4 6 8 10 12
Months

Fig. 2. Kaplan-Meier survival curves of patients according to the
MELD score.
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in the non-survival group (7.5+1.2 vs 6.7+0.7, p<0.001) Also,
non-survivors had a high EuroSCORE II compared with survi-
vors (1.6+0.8 vs 0.96+0.5, p<0.001). For the operative vari-
ables, CPB and cross-clamp times were longer in the non-survival
group (65+12 vs 60+11, p=0.027; 44+11 vs 4010, p=0.047,
respectively).

The independent predictors for one-year mortality determined
with the multivariate cox regression analysis are shown in Tables
3. The MELD score (HR: 2.469, 95 % CI:1.453-4.194, p=0.001),
new stroke (HR:19.317, 95 %CI: 4.383-85.142, p<0.001), target
vessel revascularization (HR: 20.343, 95 %CI: 7.370-56.154,
p<0.001), and CBP time (HR:1.080, 95 %CI: 1.043-1.118,
p<0.001) were independently predictive for one-year mortality.

As shown in Figure 1, the area under the curve for the MELD
score to predict one-year mortality was 0.744 (95 % CI: 0.625—
0.863, p<0.001). For mortality, the AUC of EuroSCORE II was
0.792 (95 % CI: 0.714-0.870, p<0.001). When the MELD score
was added to EuroSCORE II, the AUC was 0.842 (95 %CI:
0.767-0.918, z=2.017, difference p=0.0437). Moreover, the
addition of the MELD score to EuroSCORE II was associated
with a significant net reclassification improvement estimated at
74.3 % (events: 4 %, non-events: 70.3 %, z=3.534, p=0.0004)
and integrated discrimination improvement of 2.81 (z=2.0206,
p=0.0433).

A MELD score of 6.62 was identified as the optimal cut-off
value with the sensitivity of 64 %, specificity of 80.9 %, positive
predictive value of 26.2 %, and negative predictive value of 95.6 %
for predicitng 1-year mortality. Patients with MELD score > 6.62
had significantly lower 1-year survival rate compared with those
with MELD score <6.62 (log-rank p<0.01) (Fig. 2).

Discussion

This study showed that higher MELD scores are associated
with increased all-cause mortality in SAP patients treated with
CABG surgery. To the best of our knowledge, this is the first study
investigating the relationship of MELD scores to the mortality in
these patients.

Revascularization significantly decreases mortality and myo-
cardial infarction in high-risk patients with ACS (with or without
ST-segment elevation), and it gives the best results. However,
the advantages of revascularization have been questioned for the
patients with stable coronary artery disease. Even though CAD
has decreased by 40 % in developed countries in the last two de-
cades, it is still the major cause of mortality (14). While almost
half of this decrease is connected with medical treatment and
revascularization, the remaining portion is a function of preven-
tion and reduction of major risk factors. Research by others has
indicated that the proportion of patients who are free from angina
after revascularization is higher than that of patients provided
with conservative medical treatment (15). Based on observa-
tions in the literature that the adaptation rate of medical therapies
in developed countries is approximately 50 %, in a patient with
stable angina, the revascularization is an important complement
to medical therapy.

Bilirubin, regardless whether conjugated, unconjugated, free
or bound with albumin, is known as a potent antioxidant. Bili-
rubin can protect low-density lipoprotein from oxidation, which
is an important phase in the formation of atherosclerosis. A pre-
viously published study in patients with SAP indicated that there
was an independent, but inverse, association between serum al-
bumin levels and severity of CAD (16). Schwertner et al noted
that a reduced serum bilirubin level was directly associated with
increased incidence of CAD (17). In a similar study, Novotny et
al stated that serum bilirubin is a negative risk factor for CAD
(18). In addition, cardiovascular disease is seen at a lower rate
in idiopathic unconjugated hyperbilirubinemia, or Gilbert’s syn-
drome which is a congenital disease due to a mutation. All the
reviewed studies were conducted in stable patients, but not in a
situation of acute stress. Serum bilirubin levels increase during
acute stress as a consequence of hemeoxygenase (HO)-1 enzyme
activity. In addition, there is a positive correlation between serum
HO-1 levels and TB levels in patients with ACS. A previous study
reported that a high level of serum bilirubin was independently
associated with a worse in-hospital outcome in patients with ACS
after primary PCI (19). Another study showed associations of the
TB level with the development of coronary no-reflow and poor
in-hospital outcomes after PCI (20). The study noted that serum
bilirubin levels are independently associated with the develop-
ment of no-reflow and negative cardiac conditions in in-hospital
patients with ST segment elevation MI undergoing PCI. Yet, no
distinctive relationship was found between TB levels and long-
term mortality. Conversely, Kawaguchi et al found a relationship
between TB levels and mortality in patients who underwent heart
transplantation (21). Similarly, our study demonstrated that TB
levels were significantly higher in non-survivors than in survivors,
and TB was also an independent predictor of all-cause mortality
at follow-up.

A high level of the INR value without anticoagulant medica-
tion correlated with six-month mortality in patients with acute
pulmonary embolism. An INR level of 1.2 and above was an
independent risk factor for mortality among the corresponding
patients. Okada et al stated that a higher level of INR was an
independent risk factor for all-cause mortality in patients with
acute heart failure (22). In a related study, an INR level higher
than 1.05 was significantly connected with mortality. An elevated
INR level was also an independent risk factor for mortality in our
patient population who did not receive anticoagulant therapy. An
elevated INR level may be connected with the activation of the
coagulation system, inflammatory reactions, neurohumoral acti-
vation and hepatic failure.

The sCr level has an important prognostic factor in patients
undergoing a cardiopulmonary bypass surgery. Previous stud-
ies support our results that the level of basal sCr in patients who
underwent bypass surgery was connected with higher mortality
(23). Various factors causing impaired renal function may lead
to negative outcomes for this group of patients. These factors in-
clude insulin resistance, variance in the extracellular matrix, oxi-
dative stress, inflammatory reactions and endothelial dysfunction,
as well as activation of the renin-angiotensin-aldosterone system.
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Since all these parameters depend on accelerated atherosclerosis
and endothelial dysfunction, they cause a negative prognosis in
patients who underwent bypass surgery.

The MELD score was identified with serum TB, INR and cre-
atinine concentrations (11). This score was primarily developed
to evaluate the short-term prognosis in cirrhotic patients who
underwent transjugular intrahepatic porto-systemic shunts. Later
on, it was used to determine mortality in liver diseases regardless
whether etiology was considered, or not. The use of this score
also showed excellent performance over the primary allocation
of organ in liver transplantations conducted in the United States.
It was also noted that the MELD score has predictive significance
in determining the complications in consequence of some gastro-
intestinal, abdominal, bariatric, musculoskeletal, cardiovascular
and urologic operations. In these studies, a higher MELD score
was an independent variable for some complications such as post-
operative wound infection, pulmonary and cardiac complications,
and urinary tract infections. These surgical procedures have a high
risk of morbidity and mortality in patients with liver failure. Many
studies in the literature showed that the postoperative mortality
rate in patients having liver dysfunction is 5-85 %, depending on
the MELD score and type of operation (24, 25). The MELD score
has been used for risk evaluation also in patients out of surgery.
For instance, this score has effectively been used to evaluate the
risk potential of diseases such as congestive heart failure and soft
tissue infection. At present, the most widely used surgical risk
scoring systems such as EuroSCORE do not include any variable
for liver function.

In this retrospective study, we found that the MELD score, a
scoring method created for the assessment of liver dysfunction,
was associated with all-cause mortality in patients with stable
CAD who underwent CABG surgery. According to our results, the
MELD score may be used as a successful risk evaluating system
for these populations, and the incorporation of the MELD score
within STS and EuroSCORE scoring system may provide better
prognostic results in the future provided that more prospective and
multicenter studies support our findings.

We had some limitations in our study. This study had a retro-
spective design with a small sample size at a single center. Un-
fortunately, the current literature does not provide much evidence
for coronary bypass surgery with the MELD scoring system. Our
study was aimed at meeting the requirement of evaluating pre-
dictive risk scoring systems after CABG surgery in patients with
SAP and sharing these preliminary results to contribute to future
research.

Conclusion
We have found that the MELD score may be useful in predict-

ing mortality in patients who are undergoing CABG surgery while
having stable coronary artery disease.
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