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Abstract

Objective: Coronary artery bypass graft (CABG)
surgery, while common for treating coronary ar-
tery stenosis, faces challenges in accurately pre-
dicting postoperative mortality, with the Parson-
net score being a frequently used tool that has yet
to be adequately validated in high-mortality pop-
ulations. This study aimed to evaluate the predic-
tive capability of the Parsonnet score for in-hos-
pital mortality among isolated CABG patients at
an Indonesian cardiac centre.

Methods: This cross-sectional study included pa-
tients who underwent CABG surgery and re-
ceived care in the intensive care unit (ICU) at an
integrated heart service facility from January
2019 to December 2023. Patients were catego-
rized into survivors and non-survivors based on
their in-hospital mortality status following sur-
gery. The Parsonnet score was calculated ac-
cording to established protocols.

Results: Among 137 patients, the post-CABG

mortality rate was 9.5%. Diabetes mellitus
emerged as a significant independent risk factor
for mortality (adjusted prevalence ratio [APR]
33.086, 95% confidence interval [CI] 3.85-
297.16). The median Parsonnet score signifi-
cantly differed between groups, with non-survi-
vors scoring higher (8.00 [5.00-56.00] vs survi-
vors 5.00 [0.00-61.00], p=0.002). The area under
the curve (AUC) was determined to be 0.763
(95% CI 0.674-0.853, p=0.002), indicating good
predictive performance. The optimal cut-off
value was 5.50, achieving a sensitivity of 92.30%
and a specificity of 37.10%. The Parsonnet score
demonstrated moderate predictive value for
mortality, particularly for scores exceeding 10
(p=0.006).

Conclusion: In a population with a higher-than-
average rate of post-CABG mortality, the Par-
sonnet score demonstrated solid predictive value
and moderate calibration for mortality risk.
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Introduction

Coronary artery bypass graft (CABG) stands as a
landmark surgical intervention in the history of car-
diac surgery, which has saved millions of people
suffering from coronary artery disease. (1) As a
standard procedure, CABG is used to address coro-
nary artery stenosis. (2) Notably, it has become the
most frequently performed cardiac surgical
procedure worldwide. (3) Nonetheless, concerns
persist regarding postoperative mortality rates
associated with CABG procedures for heart disease.
Global studies highlight significant variations in re-
ported mortality rates following CABG procedures
for cardiovascular disease. Research across five Eu-
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ropean nations revealed a 30-day postoperative
mortality rate of 3.0%, with lower-volume hospitals
demonstrating higher mortality (5.2%) compared to
high-volume centers (2.1%). (4) In contrast, Indo-
nesian studies report elevated postoperative mortal-
ity rates. A 2014-2015 study at Dr. Kariadi Hospital
Semarang documented a 14.3% post-CABG mortal-
ity rate, with cardiogenic shock accounting for half
of these fatalities. (5) Similarly, a 2014-2016 analy-
sis at Dr. Hasan Sadikin Hospital Bandung identi-
fied a 15.15% mortality rate among CABG patients.
(6) A more recent investigation (2017-2023) at the
Intensive Care Unit of Dr. Wahidin Sudirohusodo
Hospital reported a 19.3% mortality rate among 429
adult cardiac surgery patients. (7)

Post-CABG mortality risk is multifactorial, arising
from a combination of patient-specific variables
including advanced age, male sex, cardiac
functional status (e.g., reduced left ventricular
ejection fraction), intraoperative parameters (e.g.,
prolonged aortic cross-clamp and cardiopulmonary
bypass durations), and pre-existing comorbidities
(e.g., diabetes, chronic kidney disease). (6) Post-
CABG surgery risk scores are an important tool for
assessing mortality risk. (8) Advances in preopera-
tive screening, surgical techniques, and intensive
care may reduce the risk of mortality following car-
diac surgery. (9) Therefore, measuring tools to
predict post-CABG surgery mortality are urgently
needed.

The Parsonnet score is widely used as a systematic
risk stratification scoring system in cardiac surgery
and can be applied to different populations. (10) It
has shown moderate predictive value for mortality
after CABG surgery in various studies conducted at
different centers. (11) While the Parsonnet score fo-
cuses exclusively on preoperative patient risk fac-
tors (e.g., age, comorbidities) and excludes in-
traoperative or procedural variables, it demonstrates
superior predictive validity for cardiac surgery mor-
tality compared to generalized severity scoring sys-
tems like Acute Physiology and Chronic Health
Evaluation (APACHE), Simplified Acute Physiol-
ogy Score (SAPS), and Mortality Probability Mod-
els (MPM). These latter systems incorporate post-
operative physiological data and broader clinical
parameters, which may dilute their specificity for
surgical risk assessment. (12) Nevertheless, valida-
tion of the Parsonnet score in populations with rela-
tively high CABG mortality rates, such as in this
study, remains scarce. Discrepancies in the mortal-
ity scoring system validation across different cen-
ters may stem from variations in mortality incidence
rates. (13,14) Moreover, previous multicenter stud-
ies have not extensively reported on the validation
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of the Parsonnet score for predicting mortality after
CABG surgery. This study aimed to comprehen-
sively evaluate the predictive capability of the Par-
sonnet score for mortality in patients undergoing
CABG. The findings are expected to reinforce the
validation of the Parsonnet score as a reliable pre-
dictor of postoperative mortality, rendering it a val-
uable tool in CABG management.

Methods

Research design

This study employed an analytical observational
research design with a retrospective cross-sectional
approach. This research protocol was reviewed and
approved by the Health Research Ethics Committee
of the Faculty of Medicine, Hasanuddin University,
Makassar (Protocol number: UH24070538) with
number 934/UN4.6.4.5.31/PP36/2024, dated 29
October 2024.

Population and research setting

This retrospective cohort study analyzed adults
aged >18 years who underwent elective or urgent
CABG procedures and were admitted to the ICU of
the Integrated Heart Center at Dr. Wabhidin
Sudirohusodo Hospital, Makassar, between January
2019 and December 2023. A total sampling strategy
was employed, encompassing all eligible patients,
regardless of their survival status, including those
discharged to general wards (survivors) and those
who did not survive. Eligibility requirements
included confirmed completion of CABG surgery
and availability of complete perioperative medical
records accessible for retrospective analysis.

Data collection

Initially, anamnesis and clinical examination data
were recorded from medical records to obtain
patient data including age, gender, height, weight,
body mass index (BMI), diabetes status,
hypertension (systolic blood pressure >140 mmHg),
dialysis dependence, other conditions such as severe
asthma, paraplegia, acute structural defects and
acute renal failure, ejection fraction (EF),
cardiogenic shock, pacemaker dependence, and
congenital heart disease in adults. The CABG
procedure was then documented to obtain data on
previous heart operations, emergency procedures,
surgical procedures performed, and mortality rates.
Patients were then divided into two groups, namely
survivors and non-survivors, based on their
mortality status during treatment at the same
hospital after the surgery. The calculation was then
carried out using Parsonnet score and classifying
them into five categories, namely good (score 0-4,
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predicted death 1%), moderate (score 5-9, predicted
death 5%), poor (score 10-14, predicted death 9%),
high (score 15-19, predicted death 17%), and very
high (score 20+, predicted death 30%). In the final
stage, an analysis was conducted to examine the
relationship between the Parsonnet score and
patient mortality.

Data analysis

Statistical analysis was conducted in two phases.
First, descriptive methods (frequency distributions
and mortality rate percentages) summarized
postoperative  outcomes. Second, inferential
analyses evaluated associations between the
Parsonnet score and mortality. Categorical
comparisons employed the chi-square test (or
Fisher’s exact test), with statistical significance set
at p<0.05. For continuous variables (e.g., Parsonnet
score as a predictor), parametric tests (independent
t-test for two groups; ANOVA for three or more
groups) were applied to data that were normally
distributed, as confirmed by the Kolmogorov-
Smirnov test. Non-normally distributed data were
analyzed using non-parametric alternatives (Mann-
Whitney U or Kruskal-Wallis tests). To assess the
predictive accuracy of the Parsonnet score, receiver
operating characteristic (ROC) curve analysis was
performed, calculating the optimal cut-off value,
sensitivity, specificity, and area under the curve
(AUC). All analyses were executed in SPSS 23.0
(IBM Corp., USA).

Results

Characteristics of research samples

This research was conducted on 137 patients who
underwent CABG surgery and were treated in the
ICU of the Integrated Heart Center of Dr. Wahidin
Sudirohusodo Hospital, Makassar, from January
2019 to December 2023. The mean age of the
participants was 56.74 years with a standard
deviation of 7.74 years. The majority of participants
were male (86.10%), non-obese (94.90%), non-
diabetic (65.70%), hypertensive (57.70%), had fair-
grade intraoperative ejection fraction (54.70%), did
not undergo preoperative intra-aortic balloon pump
(IABP) procedures (87.60%), were not dialysis-
dependent (91.20%), and had no catastrophic
conditions (96.40%). The baseline characteristics of
the study participants are shown in Table 1. All
participants underwent primary CABG surgery, had
no left ventricular aneurysm, did not undergo
emergency CABG or experience catheterization
complications, had no other comorbidities, and did
not undergo additional surgical procedures. In this
study, the majority of Parsonnet scores were catego-
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rized as low-risk (40.10%), followed by moderate-
risk (36.50%), and very high-risk (15.30%).

Prevalence of post-CABG mortality

This study revealed that the majority of participants
(90.50%) survived after undergoing CABG surgery,
while only a small proportion (9.50%) did not
survive. Table 2 illustrates the differences in
baseline characteristics between the survivor and
non-survivor groups. The non-survivor group had a
higher mean age compared to the survivor group.
Both groups were homogeneous in terms of sex and
obesity status, but heterogencous in diabetes
mellitus and hypertension status.

Analysis of predictor factors for post-CABG mortal-
ity

Table 3 presents the preliminary analysis of factors
associated with post-CABG mortality. Risk factors
included in the multivariate analysis were age,
diabetes mellitus status, intraoperative ejection
fraction grade, and catastrophic conditions, as these
had a prevalence ratio >1.00 and p-value <0.250.
Conversely, preoperative TABP procedures and
dialysis dependence were identified as protective
factors against post-CABG mortality in this study,
though they were not statistically significant.

Table 4 shows further analysis of factors associated
with mortality after CABG surgery. In this study,
diabetes mellitus status was a significant risk factor
for mortality after CABG surgery (p=0.002). The
value of the adjusted prevalence ratio (APR) for
diabetes mellitus status was 33.086 (95% CI 3.85-
297.16). Other factors, such as age, degree of
intraoperative ejection fraction, and catastrophic
conditions, were not significant risk factors for
mortality after CABG surgery (p>0.05).

Relationship between Parsonnet score and post-
CABG mortality

The results of the analysis on the relationship
between the Parsonnet score and mortality in
patients undergoing CABG are presented in Table
5. The data are presented as median (min-max)
based on the Kolmogorov-Smirnov test, which
showed that the two outcome groups did not follow
a normal distribution (p<0.001). The non-survivor
group had a significantly higher median Parsonnet
score compared to the survivor group (8.00 [5.00-
56.00] vs 5.00 [0.00-61.00], p=0.002). This
difference is further illustrated in Figure 1.

Discrimination, sensitivity, and specificity of the

Parsonnet score against post-CABG mortality
The AUC analysis results for the Parsonnet score
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and mortality in patients after CABG surgery are
presented in Figure 2. The blue curve line is above
the green diagonal curve line and tends to approach
the upper left corner of the graph. This indicates that
the predictive value of the Parsonnet score for
patient mortality after CABG surgery is considered
good.

Table 6 presents the AUC value, sensitivity,
specificity, and cut-off point of the Parsonnet score
for predicting mortality in patients after CABG
surgery. The AUC value was 0.763 (95% confi-
dence interval [CI] 0.674-0.853, p=0.002). An AUC
value of >0.70 indicated that the Parsonnet score
had a good discriminative ability in predicting
mortality after the surgery. The optimal cut-off
point was 5.50, with a sensitivity of 92.30% and
specificity of 37.10%. These findings suggested that
a Parsonnet score <5.50 indicated a low mortality
risk, whereas a score >5.50 indicated a high
mortality risk, making it useful for predicting
mortality in patients after the surgery.

Calibration of the Parsonnet score in predicting
mortality in post-CABG surgery

In this study, the calibration test results of the
Parsonnet score in predicting mortality in post-
CABG surgery are presented in Table 7. Based on
the cross-tabulation between observed and expected
values, the Parsonnet score of 0-4 underestimated
mortality compared to the observed results. In
contrast, scores of 5-9 overestimated mortality
compared to the observed results. The Parsonnet
score accurately predicted mortality in the >10 score
range. The calibration test using the Hosmer-
Lemeshow test yielded a p-value of 0.006,
indicating a significant difference between the
predicted and observed mortality rates based on the
Parsonnet score risk categories. Thus, the analysis
suggested that the Parsonnet score had moderate
calibration in predicting mortality in patients with
post-CAGB surgery.

Discussion

This study reported a postoperative mortality rate of
9.50% among CABG patients, which is
comparatively lower than findings from domestic
counterparts, but higher than rates observed in
international settings. For example, a 2014
Indonesian cohort study at Dr. Kariadi Hospital,
Semarang, documented a 14.3% mortality rate
among post-CABG cases. (5) On the other hand,
when compared with more developed countries, the
mortality prevalence rate in this study was relatively
higher. In a Canadian study, it was reported that a
total of 3271 patients (67%) underwent isolated
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CABG surgery, while others underwent valve sur-
gery or combined procedures with an overall mor-
tality rate of 6.37% (n=311). (15) Notably, Euro-
pean data revealed even lower 30-day mortality
rates post-CABG, with an aggregate of 3.0% across
institutions, where mortality further varied by surgi-
cal volume: high-volume centers reported 2.1%,
contrasting with 5.2% in low-volume hospitals. (4)
This study conducted an initial analysis of factors
related to post-CABG surgery mortality, showing
risk factors included age, diabetes mellitus status,
degree of intraoperative ejection fraction, and cata-
strophic conditions. Further analysis showed that
only diabetes mellitus status was a significant risk
factor for mortality after CABG surgery. Post-
CABG mortality rates vary significantly based on
procedural and patient-related factors. While elec-
tive surgeries typically report mortality rates of 1-
2%, this risk escalates with emergent cases, prior
acute myocardial infarction, or comorbidities such
as diabetes mellitus, chronic kidney disease, and se-
vere coronary artery disease (CAD) affecting vessel
quality. (16,17) Additional determinants include ad-
vanced age, male sex, reduced left ventricular ejec-
tion fraction (LVEF), prolonged aortic cross-clamp
and cardiopulmonary bypass durations, and pre-ex-
isting multimorbidity. (6) For instance, a meta-anal-
ysis of 11 randomized trials (n=11,518) comparing
percutaneous coronary intervention (PCI) and
CABG outcomes revealed that 5-year mortality in
both groups was predominantly associated with di-
abetic patients presenting with multivessel CAD,
underscoring the interplay between metabolic dis-
ease and coronary anatomy complexity. (18)
Diabetes mellitus significantly exacerbates athero-
sclerosis progression and elevates morbidity and
mortality risks in individuals with coronary heart
disease, particularly after an acute coronary syn-
drome. This heightened risk is primarily driven by
chronic hyperglycemia, which promotes the for-
mation of advanced glycation end products (AGEs).
These compounds compromise vascular wall elas-
ticity and destabilize atherosclerotic plaques,
thereby increasing the likelihood of plaque rupture
—a critical mechanism underlying acute cardiovas-
cular events in diabetic populations. (19)

The current analysis identified a statistically signif-
icant correlation between elevated Parsonnet scores
and postoperative mortality in patients undergoing
CABG, with the scoring system demonstrating clin-
ically meaningful predictive performance. These
observations align with earlier findings, where the
Parsonnet model demonstrated strong prognostic
utility for valvular procedures. (11) A study in Saudi
Arabia also confirmed that the application of the
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Parsonnet score yielded excellent results, consistent
with internationally reported findings. (20) Addi-
tionally, the Parsonnet score demonstrated good
predictive value in studies conducted at various cen-
ters, including Wythenshawe Hospital in Manches-
ter and the Sarajevo Heart Center. (12)

The Parsonnet score, a widely used risk stratifica-
tion tool in cardiac surgery, (21) categorizes pre-
operative risk into five distinct severity tiers,
providing clinicians with a straightforward frame-
work for predicting mortality and morbidity. Its
adoption by surgical teams has been bolstered by
studies validating its efficacy in forecasting in-hos-
pital outcomes, particularly postoperative complica-
tions and mortality. While advanced computational
models have emerged to refine risk assessment,
their complexity often limits practicality in clinical
workflows. Consequently, the Parsonnet score re-
mains a preferred choice among cardiologists and
surgeons for its balance of simplicity and reliability
in preoperative planning. (10,11)

The diagnostic test results yielded an AUC value of
0.763, indicating that the Parsonnet score has good
discriminative ability, meaning it can effectively
distinguish between patients who survive and those
who do not after CABG. The optimal cut-off value
of the Parsonnet score for predicting mortality was
5.50, with a sensitivity of 92.30% and a specificity
of 37.10%. The calibration test, using the Hosmer-
Lemeshow test, resulted in a p-value of 0.006,
indicating a significant difference between the
predicted and observed mortality rates based on the
Parsonnet score risk categories. Thus, the analysis
suggests that the Parsonnet score has moderate
calibration in predicting mortality in post-CABG
surgery.

Previous studies have reported varying
discrimination and calibration values for the
Parsonnet score in predicting mortality after CABG
surgery. A study in India reported that the AUC was
found to be 0.73 (0.64-0.81) for CABG surgery,
concluding that the Parsonnet score had moderate
discrimination ability for CABG surgery. In the
same study, the results of the model calibration test
showed p<0.01, indicating that the Parsonnet score
had poor calibration capabilities for CABG surgery.
(11) In a population in Algeria, a study assessing the
Parsonnet score in CABG patients reported good
calibration, with Hosmer-Lemeshow test results
(¥*=8.40, p=0.395) confirming adequate model fit.
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The observed-to-expected mortality ratios varied
across risk strata (2.55, 4.36, 1.01). However, dis-
criminatory power was moderate, with an AUC of
0.737 (95% CI 0.520-0.953), suggesting the score
effectively stratified risk but had limitations in pre-
precisely predicting individual outcomes. (22) A
study in Saudi Arabia confirmed that the Parsonnet
score had a good calibration in line with internation-
ally reported results. Therefore, it can be stated that
the Parsonnet score could be applied as a predictor
of mortality in the Saudi population. However, in
this study, this scoring had lower discrimination
than data from other centers. (20)

This study had several limitations that should be
considered when generalizing the study’s results.
This study was conducted exclusively on patients
undergoing CABG surgery at a single center with a
relatively small sample size. In addition, this study
did not measure specific biomarkers to predict mor-
tality, which would have provided a more accurate
comparison of predictor factors.

Conclusion

In this study with a relatively high prevalence of
mortality after isolated CABG, the Parsonnet score
was significantly associated with in-hospital mortal-
ity in this population, demonstrating good predic-
tive value. Additionally, the Parsonnet score
showed good discrimination and moderate calibra-
tion in predicting in-hospital mortality after isolated
CABG. Further research could investigate the rela-
tionship between the Parsonnet score and other mor-
tality predictors, such as inflammatory cytokines, to
develop a combined predictive tool for mortality in
patients undergoing CABG surgery. These findings
supported the recommendation to use the Parsonnet
score as a tool for predicting mortality in patients
undergoing CABG in ICU settings during daily
clinical practice.
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Table 1. Characteristics of research samples

Parameter (n=137) n (%)

Age (years), mean+SD 56.74+£7.74
Gender

- Male 118 (86.10)
- Female 19 (13.90)
Obesity

- Yes 7 (5.10)

- No 130 (94.90)
Diabetes mellitus status

-Yes 47 (34.30)
- No 90 (65.70)
Hypertension status

- Yes 79 (57.70)
- No 58 (42.30)
Intraop ejection fraction

- Good 55 (40.10)
- Moderate 75 (54.70)
- Poor 7 (5.10)
Surgical history

- First 137 (100)

- Second 0 (0.00)
Preoperative intra-aortic balloon pump

-Yes 17 (12.40)
- No 120 (87.60)
Left ventricular aneurysm

- Yes 0 (0.00)

- No 137 (100)
Emergency CABG surgery or catheterization complication

- Yes 0 (0.00)

- No 137 (100)
Dialysis dependence

-Yes 12 (8.80)

- No 125 (91.20)
Catastrophic condition

- Yes 5(3.60)

- No. 132 (96.40)
Other conditions

- Yes 0 (0.00)

- No. 137 (100)
Undergoing other surgical procedures

- Yes 0 (0.00)

- No. 137 (100)
Parsonnet score

- Good 55 (40.10)
- Moderate 50 (36.50)
- Poor 4 (2.90)
_High 7 (5.10)

- Very high 21(15.30)

Legend: SD=standard deviation; CABG=coronary artery bypass graft.
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Table 2. Differences in baseline characteristics of research samples based on mortality outcomes

Parameter Survivors (n=124) Non-survivors (n=13) | p-value
n (%) n (%)

Age (years), mean+SD 56.2947.71 61.00+6.94 0.036°

Gender

- Male 107 (86.29) 11 (84.62) 1.000°

- Female 17 (13.71) 2 (15.38)

Obesity

-Yes 7 (5.64) 0(0) 1.000°

- No 117 (94.36) 13 (100)

Diabetes mellitus status

- Yes 35(28.23) 12 (92.31) <0.001°

- No 89 (71.77) 1 (7.69)

Hypertension status

- Yes 66 (53.23) 13 (100) 0.001°¢

- No 58 (46.77) 0(0)

Legend: SD=standard deviation.
“Independent t-test; "Fisher’s exact test; “Chi square test.

Table 3. Univariate analysis of factors associated with post-CABG mortality

Variables Assessed Prevalence ratio (95% CI) |p-value
Age (years) 1.087 (1.00-1.17) 0.041°
Gender 1.144 (0.23-5.62) 0.799°
Obesity 0.00 (NA) 0.999°
Diabetes mellitus status 30.514 (3.82-243.55) <0.001°
Hypertension status 3.182x10%(NA) 0.997°
Intraop ejection fraction 1.919 (0.71-5.20) 0.200°
Surgical history NA NA
Preoperative intra-aortic balloon pump 0.563 (0.07-4.62) 0.592°
Left ventricular aneurysm NA NA
Emergency CABG surgery or catheterization complication NA NA
Dialysis dependence 0.856 (0.10-7.22) 0.710°
Catastrophic condition 7.333 (1.10-48.67) 0.039°
Other conditions NA NA
Undergoing other surgical procedures NA NA

Legend: CABG=coronary artery bypass graft,; CI=confidence interval; NA=not available.

“Simple logistic regression; "Chi square test

Crit Care Shock 2025 Vol. 28 No. 4
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Table 4. Multivariate analysis of factors associated with post-CABG mortality

Variables assessed Adjusted prevalence ratio (95% CI) p-value
Age 1.090 (0.99-1.20) 0.079
Diabetes mellitus status 33.806 (3.85-297.16) 0.002
Intraop ejection fraction 2.310 (0.52-10.22) 0.270
Catastrophic condition 10.658 (0.58-197.30) 0.112
Legend: CABG=coronary artery bypass graft; CI=confidence interval.

Data was analyzed using the multiple logistic regression test.

Table 5. Relationship between Parsonnet score and post-CABG mortality

Mortality Median Min Max p-value
Non-survivors 8.00 5.00 56.00 0.002
Survivors 5.00 0.00 61.00

Legend: CABG=coronary artery bypass graft.
Data was analyzed using the Mann-Whitney test.

Table 6. Results of ROC curve analysis on Parsonnet score and post-CABG surgery mortality

Analysis parameter Value
AUC 0.763
Sensitivity 92.30%
Specificity 37.10%
Cut-off 5.50

Legend: ROC=receiver operating characteristic; CABG=coronary artery bypass graft; AUC=area under the
curve.

Table 7. Cross-tabulation analysis based on Parsonnet score categories

Parsonnet score Non-survivors (n Survivors (n) Total
Expected Observed Expected Observed

0-4 3.409 0 51.591 55 55

5-9 4.154 9 45.846 41 50

10-14 1.461 1 9.539 10 11

15-19 3.976 3 17.024 18 21

Data was analyzed using logistic regression analysis and the Hosmer-Lemeshow test.
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Figure 1. Median difference in Parsonnet score between the survivors and non-survivors groups post-CABG
mortality
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Legend: CABG=coronary artery bypass graft.
Data is presented as median+95% confidence interval.
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Figure 2. ROC curve of Parsonnet score on mortality in patients with post-CABG surgery
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Legend: ROC=receiver operating characteristic, CABG=coronary artery bypass graft.
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