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Abstract
BACKGROUND: Various determinants of 30-day mortality risk in CABG patients have been formulated into certain 
scoring models such as the EuroSCORE and ACEF model. However, these models only consider pre-operative 
parameters while excluding intraoperative, post-operative, and perioperative parameters. At present, the prior research 
has increasingly emphasized the role of these excluded parameters as determinants of post-CABG mortality. Furthermore, 
there are differences in mortality rate of CABG procedures in Indonesia when compared with other countries.

AIM: This study aimed to identify pre-operative, intraoperative, and post-operative determinants of 30-day mortality 
after CABG surgery in Indonesian population.

METHODS: In this retrospective cohort study, secondary data were obtained from the medical records of 263 patients 
aged ≥ 18 years who underwent CABG at a single center in Indonesia during the year 2012–2015. Selected pre-
operative, intraoperative, post-operative, and perioperative determinants were analyzed in both bivariate and 
multivariate Cox regression models to identify determinants associated with 30-day mortality.

RESULTS: The 30-day mortality rate after CABG was 11.8%. Multivariate analysis identified neurological dysfunction 
(HR 6.16; 95% CI 2.42–15.66), renal impairment (HR 3.9; 95% CI 1.46–10.38), left ventricle dysfunction (HR 3.53;95% 
CI 1.55–8.03), aortic clamp duration (HR 3.7;95% CI 1.53–8.96), surgery duration (HR 3.85;95% CI 1.39–10.70), 
post-operative thrombocytopenia (HR 3.99;95% CI 1.72–9.23), and post-operative intra-aortic balloon pump 
(HR 10.98; 95% CI 4.77–25.28) as significant determinants associated with 30-day mortality after CABG

CONCLUSION: Neurological dysfunction, renal impairment, left ventricle dysfunction, aortic clamp duration, 
surgery duration, post-operative thrombocytopenia, and post-operative intra-aortic balloon pump were independent 
determinants for 30-day mortality after CABG.
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Introduction

Coronary artery bypass grafting (CABG) is a 
surgical procedure commonly performed in patients 
with multiple occluded coronary vessels [1], [2]. There 
were 400,000 CABG procedures performed in the 
United States every year [1], [3] The CABG procedure 
is commonly used to bypass atheromatous blockages 
in coronary arteries with harvested arterial or venous 
conduits. The CABG procedure is indicated in high-
grade blockage of coronary artery, provided the failure of 
percutaneous coronary intervention (PCI) procedure in 
myocardial infarction patients. The ACC/AHA guidelines 
also enlisted several indications of the procedure, with 
three-vessel coronary artery disease of greater than 
70% with or without left anterior descending artery 
(LAD); LAD artery with one other major artery; or one 
artery with significant stenosis (>70%) with significant 
anginal symptoms or survivor of sudden cardiac death 
with ischemia-related ventricular tachycardia (VT) [1], [4].

Various determinants of 30-day mortality risk 
in CABG patients were formulated into certain scoring 
models such as European System for Cardiac Operative 
Risk Evaluation (EuroSCORE), risk model of Society 
of Thoracic Surgeon (STS), and age, creatinine, and 
ejection fraction (ACEF) model [5], [6] However, those 
models only use pre-operative parameters to predict 
the risk of mortality in CAGB patients.

Another interesting findings is that data from 
several studies in Indonesia have shown that mortality 
from CABG in Indonesia is relatively high when compared 
with other developing countries and from study that was 
used to develop EuroSCORE [7], [8]. A similar study to 
ours conducted in Indonesia by Ginting et al. showed 
CABG mortality rate of CABG of 18.6% [7]. Another 
study by Ariaty et al. had mortality rate of 15.15% [8]. 
Both of these numbers were higher than EuroSCORE 
study that had mortality rate of 4.7%. The differences 
are speculated to be caused by differences in baseline 
characteristics in the populations used for the studies 
such as ejection fraction and kidney function. Thus, this 
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study aimed to identify pre-operative, intraoperative, 
post-operative, and perioperative determinants of 
30-day mortality after CABG surgery in Indonesian 
patients as based on current data, it is suggested that 
there are unique factors that should be evaluated for their 
association with mortality. Furthermore, as EuroSCORE 
did not take into account operative and post-operative 
factors into analysis, we seek to analyze the role of 
operative and post-operative factors with mortality.

Methods

Study design

This retrospective cohort study was conducted 
using secondary data collected from manual and electronic 
medical records of patients at Cipto Mangunkusumo 
National General Hospital from the year 2012 to 2015. 
Inclusion criteria were adults (18 years of age or older) 
who underwent CABG procedure either elective or urgent. 
Exclusion criteria were CABG procedure performed with 
off-pump technique, patients who died during operation, 
and incomplete medical record.

The primary outcome of this study was 30-day 
mortality after CABG procedure, which was defined 
as mortality of any cause occurring within 30  days 
after the day of the procedure. Independent variables 
of this study were pre-operative, intraoperative, post-
operative, and perioperative determinants of 30-day 
mortality after CABG procedure.

Pre-operative determinants

The pre-operative determinants used on this 
study include age, sex, body mass index (BMI), and 
presence of comorbidities such as chronic pulmonary 
disease, neurological dysfunction, history of cardiac 
surgery, impairment of renal function, extracardiac 
arthropathy, active endocarditis, unstable angina, 
extracardiac arthropathy, left ventricular dysfunction, 
history of myocardial infarction, pulmonary hypertension, 
urgency of surgery, thoracic aorta surgery, presence of 
anemia, leukocytosis, and thrombocytopenia.

Intraoperative determinants

Intraoperative determinants consisted of 
duration of aortic clamp, duration of cardiopulmonary 
bypass, and duration of surgery or procedure.

Post-operative and perioperative 
determinants

Post-operative anemia, leukocytosis, and 
thrombocytopenia, and the use of intra-aortic 

balloon pump (IABP) were recorded as post-
operative determinants while the need of red blood 
cell transfusion was recorded as a perioperative 
determinant.

Definition of determinants

Definition of determinants used in this study is 
presented in Table 1 of supplementary file.

Table 1: Subject characteristics and pre‑operative, intraoperative, 
post‑operative, and perioperative determinants of 30‑day 
mortality after CABG at a single center during 2012–2015
Predictive variable Mortality within 30 days 

after CABG
n (%)

n %
Total subjects 31 11.8 263 (100)
Pre‑operative determinants
Sex

Female
Male 

4
27

8
12.7

50 (19.0)
213 (81.0)

Age (years)
<60
60–64
65–69
70–74
≥75

7
9
11
3
1

5.4
13.2
23.9
30.0
11.1

130 (49.4)
68 (25.9)
46 (17.5)
10 (3.8)
9 (3.4)

Chronic pulmonary disease
Yes
No

1
30

16.7
11.7

6 (2.3)
257 (97.7)

Neurological dysfunction
Yes
No

8
23

25.8
9.9

31 (11.8)
232 (88.2)

History of cardiac surgery*
Yes
No

0
31

0
11.9

2 (0.8)
261 (99.2)

Renal function impairment
Yes
No

6
25

33.3
10.2

18 (6.8)
245 (93.2)

Left ventricular dysfunction
<30%
30–50%
>50%

10
11
10

34.5
12.5
6.8

29 (11.0)
88 (33.5)
146 (65.5)

History of myocardial infarct
Yes
No

7
24

20
10.5

35 (13.3)
228 (86.7)

Active endocarditis
Yes
No

0
31

0
11.8

0 (0)
263 (100)

Extracardiac arteriopathy
Yes
No

0
31

0
11.8

0 (0)
263 (100)

Unstable angina pectoris
Yes
No

10
21

17.2
10.2

58 (22.1)
205 (77.9)

Pulmonary hypertension
Yes
No

2
29

25.0
11.4

8 (3.0)
255 (97.0)

Urgency of surgery
Urgent
Elective

21
10

15.7
7.8

134 (51.0)
129 (49.0)

Thoracic aorta surgery*
Yes
No

1
30

100
11.5

1 (0.4)
262 (99.6)

Post‑infarct septal rupture
Yes
No

0
31

0
11.8

0 (0)
263 (100)

Body mass index
Obesity
Non‑obesity

2
29

8
12.2

25 (9.5)
238 (90.5)

Pre‑operative anemia**
Anemia
No anemia

20
11

18.2
7.2

110 (41.8)
153 (58.2)

Pre‑operative leukocytosis
Leukocytosis
No leukocytosis

2
29

11.8
11.8

17 (6.5)
246 (93.5)

Pre‑operative thrombocytopenia*
Thrombocytopenia
No thrombocytopenia

0
31

0
11.8

1 (0.4)
262 (99.6)

Intraoperative determinants
Duration of aortic clamp

≥150 min
<150 min

10
21

40.0
8.8

25 (9.5)
238 (90.5)

(Contd...)
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Ethical statement

The work has been reported in line with 
the Declaration of Helsinki. Ethical clearance of this 
study was released by Ethical Committee of Faculty 
of Medicine-Universitas Indonesia, Ethical Committee 
of Faculty of Public Health-Universitas Indonesia, 
and Cipto Mangunkusumo National General Hospital-
Universitas Indonesia (No.  0558/UN2.F1/ETIK/2018) 
18-06-0646. The policy in our institution (Universitas 
Indonesia) stated that retrospective cohort study does 
not require informed consent. Medical records were 
not anonymized during access and data gathering. 
However, before commencing formal analysis, the 
medical records were anonymized.

Statistical analysis

The subjects’ baseline characteristics and 
determinants are presented as means or medians for 
continuous data and as frequencies for categorical 
data. The pre-operative, intraoperative, post-operative, 
and perioperative determinant data were dichotomized 
according to the occurrence of mortality within 30 days 
after CABG.

All determinants were then tested for 
multicollinearity. Determinants which did not meet the 
criteria of multicollinearity were tested for its proportional 
hazard assumption using Kaplan–Meier estimator, 
Ln-Ln survival test, and global test. Every determinant 
that fit the proportional hazard assumption was then 
subjected to a Cox regression analysis.

Bivariate and multivariate Cox regression 
analyses of every determinant with p <0.25 were 
performed sequentially. The multivariate analysis 
was conducted using the 8-step backward logistic 
regression (LR) method. Determinants with the highest 
p value (>0.05) after each step were excluded from the 
upcoming steps. This multivariate analysis would result 

in several determinants that independently associated 
with the outcome (p<0.05). All statistical analyses were 
performed with SPSS ver. 14.0 (SPSS Inc., Chicago, 
IL, USA) and STATA (StataCorp Inc., College Station, 
Texas, USA).

Results

In total, 356  patients who underwent CABG 
during 2012–2015 were identified from medical records. 
Of these, 93 patients were ineligible due to incomplete 
medical records, resulting in 263  patients with 
complete medical records to be included for analysis 
in this study. All subjects were followed up for 30 days 
postoperatively or until death occurred. No patients 
were lost to follow-up. The subjects’ characteristics and 
determinants factors contributing to 30-day mortality 
after CABG are described in Table 1.

About 11.8% of the subjects died within 30 days 
after CABG with 81% of which were male. Median 
number of days from the day of surgery to mortality 
was 2 days. The median age was 60 years old, with the 
age range from 31 to 79 years. Total number of patients 
who underwent CABG did not differ greatly between 
those aged <60  years and ≥60  years (49.4% and 
50.6%). However, only 5.4% of those aged <60 years 
experienced mortality after CABG, whereas the group 
of patients aged ≥60 years had higher mortality. Non-
elective CABG was performed in 134  patients (51%) 
with higher mortality as compared to the elective group 
(15.7% vs. 7.8%). Majority of patients in this study 
underwent the aortic clamp duration of < 150 min and 
cardiopulmonary bypass duration of < 240  min with 
total of 238 patients (90.5%) and 258 patients (98.1%), 
respectively. Two hundred and forty-two patients 
(92%) had post-operative anemia and 229  patients 
(87.1%) had leukocytosis post-operative. There was no 
mortality recorded in patients without anemia. Majority 
of patients in this study did not receive IABP support 
(83.3%). However, patients that received IABP support 
had higher 30-day mortality rate (40,9% vs. 5.9%). Most 
of the patients underwent red blood cell transfusion in 
the perioperative period with a total of 215  patients 
(92%). Of these, 14% experienced mortality within 
30 days after CABG surgery while the group that did not 
undergo red blood cell transfusion after CABG surgery 
only had 2.1% mortality within 30  days after CABG 
surgery.

None of the determinants showed 
multicollinearity (r > 0.8). Therefore, all determinants 
were eligible for inclusion in the proportional hazard 
analysis of 30-day mortality after CABG. Determinants 
which met the assumption of proportional hazard were 
sex, age, chronic pulmonary disease, neurological 
dysfunction, renal function impairment, left ventricular 

Table 1: (Continued)
Predictive variable Mortality within 30 days 

after CABG
n (%)

n %
Duration of cardiopulmonary bypass

≥240 min
<240 min

4
27

80.0
10.5

5 (1.9)
258 (98.1)

Duration of surgery
>260 min
≤260 min

25
6

19.1
4.5

131 (49.8)
132 (50.2)

Post‑operative determinants
Postoperative anemia**

Anemia
No anemia

31
0

12.8
0

242 (92.0)
21 (8.0)

Post‑operative leukocytosis
Leukocytosis
No leukocytosis

26
5

11.4
14.7

229 (87.1)
34 (12.9)

Post‑operative thrombocytopenia*
Thrombocytopenia
No thrombocytopenia

9
22

64.3
8.8

14 (5.3)
249 (94.7)

Post‑operative IABP
Yes
No

18
13

40.9
5.9

44 (16.7)
219 (83.3)

Perioperative determinants
Red blood cell transfusion

Yes
No

30
1

14.0
2.1

215 (81.7)
48 (18.3)
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dysfunction, history of myocardial infarct, pulmonary 
hypertension, unstable angina pectoris, body 
mass index, pre-operative anemia, pre-operative 
leukocytosis, duration of aortic clamp, duration of 
cardiopulmonary bypass, duration of surgery, post-
operative thrombocytopenia, post-operative IABP, and 
perioperative red blood cell transfusion. In contrast, 
a history of cardiac surgery, active endocarditis, 
extracardiac arteriopathy, thoracic aorta surgery, post-
infarct septal rupture, post-operative anemia, and post-
operative leukocytosis did not meet the assumption of 
proportional hazard. In addition, urgency of surgery 
did not meet the assumption of proportional hazard 
as the Kaplan–Meier analysis of this variable revealed 
constant survival from 15th day after surgery. Therefore, 
this variable was set as stratifying determinant.

Bivariate Cox regression analysis identified age, 
neurological dysfunction, renal function impairment, left 
ventricular dysfunction, pre-operative anemia, duration 
of aortic clamp, duration of cardiopulmonary bypass, 
duration of surgery, post-operative thrombocytopenia, 
and post-operative IABP support as factors associated 
significantly with 30-day mortality after CABG (Table 2). 
Meanwhile, gender, chronic pulmonary disease, and 
history of cardiac surgery were not associated with 
30-day mortality after CABG. The highest hazard ratio 
obtained from bivariate analysis was the duration 
of cardiopulmonary bypass (HR 15.39; 95% CI 
15.26–44.99).

Table  2: Bivariate cox regression model of pre‑operative, 
intraoperative, post‑operative, and perioperative determinants 
of 30‑day mortality after CABG at a single center, 2012–2015
Determinants Hazard ratio p value
Gender Female

Male
1.58 (0.55–5.52) 0.391

Age ≥ 60 years<60 years 3.47 (1.49–8.06) 0.004
Chronic pulmonary disease Yes

No
1.39 (0.19–10.24) 0.743

Neurological dysfunction Yes
No

2.87 (1.28–6.43) 0.010

Renal impairment Yes
No

3.572 (1.46–8.71) 0.005

Left ventricular dysfunction <30 EF≥30 EF 4.30 (2.02–9.15) ≤0.001
History of myocardial infarct Yes

No
1.95 (0.84–4.52) 0.120

Unstable angina pectoris Yes
No

1.71 (0.80–3.64) 0.161

Pulmonary hypertension Yes
No

2.40 (0.57–10.07) 0.230

Urgency of surgery Urgent
Elective

2.12 (1.00–4.51) 0.049

Body mass index Obesity
No Obesity

0.65 (0.15–2.75) 0.566

Pre‑operative anemia Yes
No

2.66 (1.27–5.55) 0.009

Pre‑operative leukocytosis Yes
No

0.98 (0.23–4.14) 0.988

Pre‑operative thrombocytopenia Yes
No

n.a n.a

Duration of aortic clamp ≥150 min<150 min 5.34 (2.63–10.85) ≤0.001
Duration of cardiopulmonary bypass ≥240 min<240 min 15.39 (5.26–44.99) ≤0.001
Duration of surgery >60 min≤260 min 4.51 (1.85–10.99) ≤0.001
Post‑operative thrombocytopenia Yes

No
8.77 (4.02–19.14) ≤0.001

Post‑operative IABP Yes
No

8.77 (4.02–19.14) ≤0.001

Perioperative red blood cell 
transfusion 

Yes
No

6.987 (0.95–51.23) 0.056

These determinants together with other 
determinants with p < 0.25 were then included in an 

8-step multivariate Cox regression analysis that ranged 
from the initial (Table 3) to the final model (Table 4). 
Table  3: Initial multivariate Cox regression model of 
pre‑operative, intraoperative, post‑operative, and perioperative 
determinants of 30‑day mortality after CABG at a single center, 
2012–2015

Coefficient SE p value HRadj 95% CI
Age (≥60 years) 0.582 0.509 0.253 1.79 0.66–4.85
Neurological dysfunction (Yes) 1.641 0.524 0.002 5.16 1.85–14.42
Renal impairment (Cr >2.25 mg/dl) 1.064 0.563 0.059 2.90 0.96–8.74
Unstable angina pectoris 0.583 0.707 0.410 1.79 0.45–7.17
Left ventricular dysfunction (ejection 
fraction <30%)

1.172 0.491 0.017 3.23 1.23–8.45

New myocardial infarct within 3 months −0.758 0.777 0.329 0.47 0.10–2.15
Pulmonary hypertension (Yes) 1.223 0.884 0.167 3.40 0.60–19.20
Pre‑operative anemia (Hb <13 g/dL in 
men; 12 g/dL in women)

0.235 0.519 0.650 1.27 0.46–3.50

Duration of aortic clamp
(≥150 min)

1.336 0.521 0.010 3.81 1.37–10.57

Duration of cardiopulmonary bypass 
(≥240 min)

0.061 0.814 0.940 1.063 0.22–5.24

Duration of surgery (>260 min) 1.269 0.542 0.019 3.56 1.23–10.30
Post‑operative thrombocytopenia 1.250 0.485 0.010 3.49 1.35–9.02
Post‑operative IABP 2.348 0.451 ≤0.001 10.46 4.32–25.35
Perioperative red blood cell transfusion 1.029 1.039 0.322 2.80 0.37–21.46
SE: Standard error; HRadj: Adjusted hazard ratio; CI: Confidence interval; Cr: Creatinine.

Based on the final multivariate Cox regression 
analysis, neurological dysfunction, renal impairment, 
left ventricular dysfunction, duration of aortic clamp, 
duration of surgery, post-operative thrombocytopenia, 
and post-operative IABP support were identified as 
factors that significantly affect 30-day mortality after 
CABG. Out of these seven factors, post-operative 
IABP was the most significant one (HR 10.98; 95% CI 
4.77–25.28).

Table  4: Final multivariate Cox regression model of 
pre‑operative, intraoperative, post‑operative, and perioperative 
determinants of 30‑day mortality after CABG at a single center, 
2012–2015

Coefficient SE p value HRadj 95% CI
Neurological dysfunction (Yes) 1.817 0.476 ≤0.001 6.16 2.42–15.66
Renal impairment (Cr>2.25 mg/dL) 1.360 0.500 0.007 3.90 1.46–10.38
Left ventricular dysfunction (ejection 
fraction <30%)

1.261 0.420 0.003 3.53 1.55–8.03

Duration of aortic clamp (≥150 min) 1.309 0.451 0.004 3.70 1.53–8.96
Duration of surgery (>260 min) 1.349 0.521 0.010 3.85 1.39–10.70
Post‑operative thrombocytopenia 1.383 0.429 0.001 3.99 1.72–9.23
Post‑operative IABP 2.396 0.425 ≤0.001 10.98 4.77–25.28
SE: Standard error; HRadj: Adjusted hazard ratio; CI: Confidence interval; Cr: Creatinine.

Discussion

The 30 day-mortality rate of CABG patients in 
this study was 11.8% which is higher than the study 
conducted by Hung et al. with mortality rate of 9.8% [9]. 
It is also higher overall mortality rate as compared to 
other 30-day mortality rate as reported by Adelborg 
et al. with 3.2% mortality rate and 2.44% reported 
by Hansen et al. [10], [11]. It should be noted that a 
significant proportion of the patients had urgent CABG 
instead of elective CABG. A  possible reason for the 
high amount of urgent CABG instead of elective CABG 
is due to lack of tertiary centers able to conduct CABG 
in Indonesia, resulting in many patients not receiving 
elective CABG on-time. Another reason is due to a 



B - Clinical Sciences � Cardiology

1026� https://oamjms.eu/index.php/mjms/index

majority of our patients had low ejection fraction which 
may impact mortality. The proportion of patients with low 
ejection fraction in this study was 11% which is similar 
to an Indonesian study conducted by Ariaty et al. with a 
proportion of 12.6% [8].

Overall, the characteristics of the patients in 
this study are different from other countries and the 
research conducted on the development of EuroSCORE 
and STS. For example, fewer female patients in this 
study despite female gender being a protective factor. 
In addition, there were higher amounts of neurological 
dysfunction, kidney dysfunction, and left ventricular 
dysfunction in this study when compared with other 
studies [12], [13], [14]. For instance, the EuroSCORE 
study had only 7% of patients with ejection ratio <30% 
while this study had 11%. Another major difference is 
that this study had 6.8% of patients with impaired kidney 
function while EuroSCORE study only had 3.5%.

A similar study to ours conducted in Indonesia 
by Ginting et al. showed CABG mortality rate of CABG 
of 18.6% [7]. Another study by Ariaty et al. had mortality 
rate of 15.15% [8]. Thus, the mortality rate in Indonesia 
for CABG is higher than developed countries which 
suggested unique factors that should be evaluated for 
their association with mortality.

The multivariate Cox regression analysis 
identified neurological dysfunction, renal impairment, 
and left ventricular dysfunction as pre-operative 
determinants that were independently associated with 
30-day mortality after CABG. In this study, 11.8% of 
the subjects presented with neurological dysfunction 
which is higher compared with rates of 1.4%, 2.4%, 
6.3%, and 6.8% in the previous studies [13], [15], [16]. 
Thirty-day mortality in patients of this study with 
neurological dysfunction was 1.9% while mortality in 
patients without this condition is 0.6%. According to the 
previous study, pre-operative neurological dysfunction 
is a risk factor for fatal post-operative neurological 
complications and frequently present with comorbidities 
that lead to prolonged hospitalization [17]. They 
were also more prone to cardiac, pulmonary, and 
renal complications following surgery that leads into 
prolonged hospitalization [17]. We speculate that the 
increased prevalence of neurological dysfunction may 
have contributed to the relatively high 30-day mortality 
rate in our study.

We further note that 6.8% of our subjects 
presented with impaired renal function, a higher rate than 
those reported in the EuroSCORE, STS studies, and a 
study in Taiwan [12], [16]. Patients with this condition tend 
to have a higher incidence of three-vessel disease and 
involvement of the left main coronary artery. Furthermore, 
decreased renal function may also contribute to impaired 
oxygen delivery toward myocardium. Patients with renal 
impairment are also at higher risk of intraoperative 
and postoperative complications that might extend the 
duration of surgery [18].

This study identified aortic clamp duration and 
surgery duration as intraoperative determinants that 
were independently associated with 30-day mortality 
after CABG. A  study by Al-Sarraf et al. (2011) also 
reported a similar finding in aortic clamp duration [odds 
ratio (OR), 5.2 (95% CI: 2.1–12.7)] [19]. It is speculated 
that the higher duration of aortic clamping would increase 
early mortality through longer duration of mechanical 
ventilation, reduction of cardiac output, and reduced 
blood flow to multiple organs. In addition, extracorporeal 
circulation during aortic clamping leads to reduced 
platelet and granulocyte counts, disrupted thrombocyte 
function, and caused coagulation disturbances that 
might contribute to the higher risk of early mortality in 
patients with prolonged aortic clamping.

In this study, we also observed that a duration 
of surgery <260 min was associated with an increased 
risk of 30-day mortality after CABG (hazard ratio [HR], 
3.85; [95% CI 1.39–10.70]). The proportion of mortality 
30-day after CABG surgery in patients with surgery 
time >260 min in this study was 19.1%, while subjects 
with ≤260 min of surgery were 4.5%. At present, there 
are no other studies that have examined the effect of 
surgery duration on 30 days after CABG.

In our bivariate analysis of intraoperative 
determinants, duration of cardiopulmonary bypass was 
identified as a significant factor contributing to 30-day 
mortality after CABG. However, we excluded this 
determinant from the multivariate analysis because the 
cutoff value of 240 min might have coincided with the 
effect of the duration of surgery. Furthermore, the small 
sample size might have also contributed to a lack of 
statistical significance in this regard.

As for post-operative determinants, 
thrombocytopenia and IABP were associated with 30-day 
mortality after CABG. Post-operative thrombocytopenia 
increased the risk of 30-day mortality after CABG by 
3.99-fold, consistent with the results of the previous 
studies by Kertai et al. (2016), Rezende et al. (2011), 
and Selleng et al. (2009), despite the use of different 
cutoff values for thrombocytopenia [20],  [21],  [22]. 
Moreover, determinants such as the duration of aortic 
clamping, cardiopulmonary bypass, and post-operative 
IABP were previously reported to increase the risk of 
thrombocytopenia [20]. In CABG, heparin-induced 
thrombocytopenia should be considered as one of the 
causes of thrombocytopenia [23].

Patients who required IABP after CABG had 
a 10.98-fold higher risk of 30-day mortality, consistent 
with the study by Parissis et al. (2010) (OR, 19.19; 
95% CI, 3.16–116.47) [24]. The requirement for post-
operative IABP suggests poor left ventricular function 
and low cardiac output in patients, which are associated 
with worse hemodynamic status and prognosis [25]. 
Moreover, an ejection fraction of <50%, which predicts 
a low post-operative cardiac output, is also associated 
with a greater requirement for IABP [26], [27].
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� Rinaldi et al. Factors Associated with 30-day Mortality Post-Coronary Artery Bypass Graft

Open Access Maced J Med Sci. 2022 Apr 21; 10(B):1022-1028.� 1027

Although Kuduvalli et al. (2005) and Engoren 
et al. (2014) reported an increased risk of mortality in 
patients with perioperative red blood cell transfusion, our 
analysis did not identify association of perioperative red 
blood cell transfusion with 30-day mortality after CABG in 
our patient population [28], [29]. It is noted that Engoren 
et al. (2014) reported an increase of mortality only 
among subjects with anemia who received a transfusion, 
suggesting that the relationship between red blood cell 
transfusion and mortality was more likely attributable 
to anemia [29]. In our study, the lack of an association 
between transfusion and mortality can likely be attributed 
to the lack of an association of anemia with mortality.

This study had a limitation. First, the 95% 
confidence interval hazard ratio results of this study 
have a relatively wide range; however, it is not as 
wide as the study by Hung et al. [9]. While the wide 
range of confidence interval could be attributed to 
the small number of samples used in this study, 
however, the authors deemed the result as relevant. 
Another point to mention is the limited facilities of 
the study center in a developing country, which 
could attribute to the higher mortality rate as seen 
in this study, compared to the low mortality rate 
commonly reported in developed countries with 
sufficient support facilities. In addition, this study 
used a secondary data which may make it difficult 
to determine causal association. A  further study 
with a larger sample size is needed to confirm the 
external validity of this study. Multicenter studies are 
also needed to determine the generalizability of our 
results to broader populations.

Conclusion

Our single-center study identified multiple 
significant independent determinants of 30-day mortality 
after CABG that was not included in the EuroSCORE 
and STS system. Those determinants are neurological 
dysfunction, renal impairment, left ventricle dysfunction, 
aortic clamp duration, surgery duration, post-operative 
thrombocytopenia, and post-operative intra-aortic 
balloon pump.
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