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ABSTRACT

Background: The objective of this study was to evaluate the relationship between both 
preoperative and postoperative Prognostic Nutritional Index values and postoperative 
mortality in patients undergoing Coronary Artery Bypass Grafting surgery.

Methods: This retrospective cohort study included 440 patients who underwent Coronary 
Artery Bypass Grafting between March 2021 and April 2023. Preoperative and postopera-
tive Prognostic Nutritional Index values were calculated based on serum albumin concen-
tration and peripheral blood lymphocyte count. The primary outcome was mortality, with 
statistical analyses performed to assess the association between Prognostic Nutritional 
Index values (preoperative and postoperative) and mortality using univariate and multi-
variate methods.

Results: A significant correlation was found between low preoperative Prognostic 
Nutritional Index and increased postoperative mortality risk (P < .05). A 1-unit increase 
in preoperative Prognostic Nutritional Index was associated with a 5% reduction in mor-
tality risk (Odds ratio [OR] = 0.95, P < .001, 95% CI: 0.96-0.98). Similarly, the postoperative 
Prognostic Nutritional Index was significantly associated with mortality, with a 1-unit 
increase in postoperative Prognostic Nutritional Index corresponding to a 6% reduction 
in mortality risk (OR = 0.94, P < .001, 95% CI: 0.92-0.96). Both preoperative and postop-
erative Prognostic Nutritional Index values independently predicted mortality risk, with 
postoperative Prognostic Nutritional Index showing a stronger association with mortality 
outcomes.

Conclusions: The study demonstrates that both preoperative and postoperative 
Prognostic Nutritional Index values are critical predictors of mortality risk in Coronary 
Artery Bypass Grafting patients. Early assessment of the Prognostic Nutritional Index, 
both preoperatively and postoperatively, could enhance risk stratification and improve 
patient outcomes through timely interventions.
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INTRODUCTION

Coronary artery disease (CAD) is a significant health issue, causing over 4.5 mil-
lion deaths annually in developing countries. It ranks as a leading cause of cardio-
vascular mortality worldwide.1 Studies have shown that Coronary Artery Bypass 
Grafting (CABG) surgery not only improves overall health-related quality of life 
but also significantly reduces mortality rates.2,3 Extensive data on CABG opera-
tions have been reported in the United States, Canada, and Western Europe.4-8 
The significance of the prognostic nutritional index (PNI) as a predictive tool 
emphasizes the necessity for integrating nutritional assessments into preopera-
tive evaluations.

Despite advancements in technology and surgical techniques, efforts to reduce 
the high risk of mortality and morbidity in patients undergoing heart surgery have 
proven largely ineffective.9-11 Given the global burden of CAD and the increasing 
recognition of malnutrition’s profound impact on surgical outcomes, identify-
ing reliable predictive markers, such as the PNI, is essential for improving patient 
management and mitigating postoperative complications. This underscores the 
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importance of individualized patient assessments, particu-
larly in nutritional evaluation, which can significantly impact 
postoperative recovery. Factors influencing these rates 
include left ventricular dysfunction, preoperative anemia, 
chronic kidney failure, coronary artery diameter, advanced 
age, and socioeconomic status.12-17 Currently, specific risk 
assessment algorithms, such as the Society of Thoracic 
Surgeons Score and the Euroscore, are commonly used to pre-
dict risks associated with cardiac surgery; however, they do 
not account for the clinical nutritional status of patients.18,19

Prognostic nutritional index, which is calculated from serum 
albumin concentration and peripheral blood lymphocyte 
count, serves as a crucial indicator of nutritional status. 
Recent studies have highlighted the adverse effects of low 
PNI on surgical outcomes, particularly in hemodialysis-
dependent patients undergoing cardiac surgery.20 Future 
research should also focus on assessing PNI in diverse pop-
ulations, as variations in comorbidities may influence its 
predictive value. This study evaluates the predictive role of 
PNI findings on in-hospital mortality in patients undergo-
ing CABG.

METHODS

This retrospective, observational cohort study was con-
ducted at Mersin University School of Medicine Education 
and Research Hospital, a single tertiary academic hospi-
tal serving the cardiovascular surgery department. The 
study included consecutive patients who underwent CABG 
between March 1, 2021, and April 30, 2023. To minimize selec-
tion bias, a propensity score matching (PSM) method was 
applied. Patients were matched based on age, sex, left ven-
tricular ejection fraction (EF), and the presence of comorbid-
ities such as diabetes mellitus (DM) and hypertension (HT).

Data Collection
A nested case-control design was used within the cohort to 
compare factors anticipated to be associated with mortality. 

An exposure odds ratio of 1.5 (considered the smallest clini-
cally significant) was set, with a 25% width of the CI. The 
sample size for the study was determined to be 440 patients. 
The number of deceased patients was matched in a 1:4 ratio 
to the number of survivors.

Data on patients’ demographics, laboratory test results, 
procedure duration, left ventricular EF, and presence of 
multi-vessel disease were analyzed according to a predeter-
mined protocol. Venous blood samples were collected dur-
ing admission and postoperatively on a daily basis in vacuum 
tubes containing ethylenediaminetetraacetic acid for com-
plete blood count measurements and analyzed. Complete 
blood count, including white blood cell count, hemoglobin 
level, and platelet count, was analyzed using an automated 
hematology analyzer.

Preoperative nutritional status was assessed using the PNI, 
calculated by the following formula:

PNI = (10 × serum albumin) + (0.005 × total lymphocyte 
count).21

Data Analysis
Continuous variables were summarized as means and SDs, 
while categorical variables were summarized as frequen-
cies and percentages. Student’s t-test was used to compare 
continuous variables such as age and EF between groups 
based on mortality status. The paired t-test was used for 
comparisons of repeated measurements, and the chi-
square test was applied to evaluate associations between 
mortality status and categorical variables such as sex, DM, 
and HT.

To minimize bias, PSM was applied, matching patients in a 1:4 
ratio based on age, sex, EF, and comorbidities. The nearest 
neighbor method without replacement and a caliper of 0.2 
were used.

A multiple logistic regression model was constructed to 
identify predictors of mortality. Variables for inclusion in the 
model were selected based on clinical relevance and statisti-
cal significance in univariate analysis (P < .05), including age, 
EF, preoperative creatinine, PNI, DM, HT, and postoperative 
biochemical markers [urea and C-reactive protein (CRP)]. 
Variance inflation factors (VIF) were examined to assess 
multicollinearity, and no collinearity issues were found (VIF < 
2). The model was selected using backward stepwise selec-
tion with variables retained if P < .05.

A statistical significance level of P < .05 was considered. IBM 
SPSS 21 and MedCalc statistical software packages were 
used for data evaluation. The Kolmogorov–Smirnov test was 
applied to check the normality of the data. Since the data 
followed a normal distribution, parametric tests were used, 
adhering to the central limit theorem.22

RESULTS

A total of 440 patients were included in the study. The basic 
characteristics and clinical data are presented in Table 1.

According to Table 1:

HIGHLIGHTS
• Both preoperative and postoperative prognostic nutri-

tional index values are strong, independent predictors 
of mortality in coronary artery bypass grafting patients.

• A 1-unit increase in preoperative prognostic nutri-
tional index reduces mortality risk by 2%, while a 1-unit 
increase in postoperative prognostic nutritional index 
reduces mortality risk by 4%.

• Postoperative prognostic nutritional index shows a 
stronger correlation with mortality outcomes com-
pared to the preoperative prognostic nutritional index.

• Early evaluation of the prognostic nutritional index, 
both preoperatively and postoperatively, can signifi-
cantly improve risk stratification and help optimize 
patient management.

• Postoperative reductions in the prognostic nutritional 
index highlight its critical role in predicting early mortal-
ity, stressing the importance of regular monitoring in the 
perioperative period.
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The study population comprised 440 patients undergoing 
open-heart surgery, with a mean age of 65.2 years (range: 
27-84 years). Among the patients, 68.64% were male, and 
31.36% were female. The prevalence of DM was 58.18%, while 
HT was present in 37.5% of patients. The overall mortality 
rate (MR) in this cohort was 21.82% (MR = 21.82%, P < .001, 95% 
CI: 18.2%-25.4%), with 96 patients categorized as deceased 
and 344 as survivors.

The mean EF of the patients was 51.1% (range: 30%-64%). 
Preoperative biochemical parameters showed a mean cre-
atinine level of 0.81 mg/dL and a median of 0.91 mg/dL (range: 
0.45-9.50 mg/dL). The mean preoperative urea level was 39.1 
mg/dL (range: 17.0-113.5 mg/dL). The neutrophil count varied 
from 1.02 to 15.5 × 10³/µL, with a mean of 5.6 × 10³/µL, while 
the lymphocyte count had a mean of 2.05 × 10³/µL, ranging 
from 0.35 to 5.80 × 10³/µL.

The preoperative PNI showed a mean value of 86.31 and a 
median of 84.99 (range: 9.33-203.52). C-reactive protein 
levels varied significantly, with a mean of 24.1 mg/L (range: 
0.45-410.32 mg/L). Serum albumin levels had a mean of 36.87 
mg/L (range: 25.0-47.1 mg/L).

Surgical parameters revealed that the mean cardiopulmo-
nary bypass (CPB) duration was 118.8 minutes (range: 37-250 
minutes), while the mean cross-clamp duration was 71.3 min-
utes (range: 13-140 minutes).

The patient population was predominantly male, with a 
high prevalence of diabetes and hypertension. Wide vari-
ability in biochemical markers highlights the heterogeneity 
of the cohort. The broad range of PNI values underscores its 
relevance in risk assessment. Differences in CPB and cross-
clamp durations reflect variations in surgical complexity.

According to Table 2:

Patients who did not survive had significantly lower EF (49.8 
± 9.5 vs. 52.3 ± 6.9, P = .01). Postoperative creatinine levels 
were markedly higher in deceased patients (1.45 ± 0.62 mg/
dL) compared to survivors (1.05 ± 0.60 mg/dL, [Odds ratio 
(OR) = 2.85, P < .001, 95% CI: 1.65-4.85]). Similarly, postop-
erative urea levels were significantly elevated in deceased 
patients (55.3 ± 24.0 mg/dL) compared to survivors (39.5 ± 14.1 
mg/dL, [OR = 1.07, P < .001, 95% CI: 1.04-1.08]). Postoperative 
neutrophil counts were significantly higher in non-survivors 
(13.15 ± 5.38 × 10³/µL) than survivors (9.89 ± 3.95 × 10³/µL, 
[OR = 1.22, P < .001, 95% CI: 1.12-1.31]). Postoperative lym-
phocyte levels were also significantly increased (1.57 ± 1.05 
× 10³/µL vs. 1.12 ± 0.52 × 10³/µL, [OR = 1.95, P = .001, 95% CI: 
1.35-2.81]).

Both preoperative and postoperative PNI values were sig-
nificantly lower in deceased patients [Pre-PNI: 43.23 ± 26.71 
vs. 73.67 ± 29.64, (OR = 0.95, P < .001, 95% CI: 0.96-0.98); Post-
PNI: 21.13 ± 14.77 vs. 36.43 ± 11.13, (OR = 0.94, P < .001, 95% CI: 
0.92-0.96)]. Similarly, preoperative albumin levels were sig-
nificantly lower in the mortality group [34.1 ± 5.8 mg/L vs. 37.9 
± 3.9 mg/L, (OR = 0.81, P < .001, 95% CI: 0.76-0.89)].

Diabetes mellitus was significantly more prevalent among 
survivors [81.25% vs. 18.75%, (OR = 3.12, P < .001, 95% CI: 1.95-
5.02)], while gender [male: 69.19% vs. 69.79%, (P = .02)] and 
hypertension [20.61% vs. 79.39%, (P = .16)] did not show a 
strong association with mortality.

Lower EF, higher postoperative creatinine and urea levels, 
and reduced postoperative PNI were strongly associated 
with mortality. The significant decline in postoperative albu-
min and elevated inflammatory markers suggest a higher 
burden of systemic stress in non-survivors. Diabetes showed 
a notable relationship with survival, indicating a potential 
protective factor in this cohort.

According to Table 3:

Logistic regression analysis revealed that EF was signifi-
cantly associated with mortality, with each 1-unit increase 
reducing the risk of death by 9% (OR = 0.91, P = .003, 95% CI: 

Table 1. Distribution of Socio-Demographic Characteristics in 
Patients Undergoing Open Heart Surgery (n = 440)

Characteristic Mean ± SD Median (Min-Max)

Age (year) 65.2 ± 9.5 65 (27-84)

 Count (n) Percentage (%)

Gender   

 Male 302 68.64

 Female 138 31.36

DM   

 No 184 41.82

 Yes 256 58.18

HT   

 No 275 62.5

 Yes 165 37.5

Mortality   

 Alive 344 78.18

 Exitus 96 21.82

 (x̄ ± SS) Median (Min-Max)

EF 51.1 ± 7.3 54 (30-64)

PREOP   

 Creatinine (mg/dL) 0.81 ± 0.61 0.91 (0.45-9.50)

 Ure (mg/dL) 39.1 ± 13.8 36.0 (17.0-113.5)

 NEU (103 mcL) 5.6 ± 1.27 5.14 (1.02-15.5)

 LYM (103 mcL) 2.05 ± 0.82 1.85 (0.35-5.80)

 PNI 86.31 ± 32.44 84.99 (9.33-203.52)

 CRP (mg/L) 24.1 ± 19.5 9.1 (0.45-410.32)

 Albumin (mg/L) 36.87 ± 4.0 37.9 (25.0-47.1)

 Mean ± SD Min-Max

CPB duration (minutes)* 118.8 ± 44.5 113.0 (37-250)

Cross-clamp duration 
(minutes)*

71.3 ± 29.8 63.0 (13-140)

P value: Statistical tests applied include Student's t-test for continuous 
variables, paired t-test for repeated measures, and the chi-square 
test for categorical variables. 
CPB, cardiopulmonary bypass; CRP, C-reactive protein; DM, diabetes 
mellitus; EF, ejection fraction; HT, hypertension; LYM, lymphocytes; 
NEU, neutrophils; PNI, prognostic nutritional index. 
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0.88-0.96). Male gender was identified as a significant risk 
factor, with males having 1.95 times higher odds of mortality 
(OR = 1.95, P = .015, 95% CI: 1.17-3.21).

Diabetes mellitus was strongly associated with increased 
mortality risk, with diabetic patients having a 3.12 times 
greater risk of death (OR = 3.12, P < .001, 95% CI: 1.95-5.02). In 
contrast, HT did not demonstrate a significant relationship 
with mortality (OR = 1.58, P = .19, 95% CI: 0.92-2.65). Age also 
showed no significant association with mortality (OR = 1.12, 
P = .42, 95% CI: 0.99-1.06).

Lower ejection fraction and diabetes mellitus significantly 
increased mortality risk. Male patients had a higher likeli-
hood of death, emphasizing a potential gender-related 
impact. Hypertension and age were not significant predic-
tors of mortality in this cohort. These findings highlight the 
importance of cardiac function and metabolic health in peri-
operative risk stratification.

According to Table 4:

Logistic regression analysis demonstrated a signifi-
cant association between preoperative urea levels and 

Table 2. Evaluation of Differences and Relationships in Socio-Demographic and Biochemical Measurements Based on Mortality 
Status (n = 440)

Features  

Alive (n = 344) Exitus (n = 96)

Test Value P*/***Mean ± SD Mean ± SD

Age (year)  62.5 ± 10.2 66.2 ± 12.0 t = −3.05 .41

EF  52.3 ± 6.9 49.8 ± 9.5 t = 2.9 .01

Pre-creatinine (mg/dL)  0.88 ± 0.48 1.18 ± 0.42 t = −5.61 .21

Post-creatinine (mg/dL)  1.05 ± 0.60 1.45 ± 0.62 t = 5.79 <.001

P**  .003 <.001   

Pre-ure (mg/dL)  37.8 ± 15.2 44.0 ± 14.5 t = −3.6 .01

Post-ure (mg/dL)  39.5 ± 14.1 55.3 ± 24.0 t = −8.24 <.001

P**  <.001 <.001   

Pre-NEU (103 mcL)  5.42 ± 2.35 5.98 ± 2.72 t = −2.01 .72

Post- NEU (103 mcL)  9.89 ± 3.95 13.15 ± 5.38 t = −6.62 <.001

P**  <0.001 <0.001   

Pre-LYM (103 mcL)  2.15 ± 0.75 2.19 ± 1.12 t = −0.41 .38

Post-LYM (103 mcL)  1.12 ± 0.52 1.57 ± 1.05 t = −5.85 .01

P**  <.001 <.001   

Pre-PLT (103 mcL)  240.4 ± 70.5 228.7 ± 78.2 t = 1.42 .64

Post-PLT (103 mcL)  159.3 ± 50.2 136.9 ± 73.4 t = 3.49 .07

P**  <.001 <.001   

Pre-PNI  73.67 ± 29.64 43.23 ± 26.71 t = 9.17 <.001

Post-PNI  36.43 ± 11.13 21.13 ± 14.77 t = 11.13 <.001

P**  <.001 <.001   

Pre-CRP (mg/L)  18.4 ± 16.5 28.5 ± 23.1 t = −4.87 .29

Post-CRP (mg/L)  147.2 ± 56.3 132.8 ± 54.9 t = 2.25 .22

P**  <.001 <.001   

Pre-albumin (mg/L)  37.9 ± 3.9 34.1 ± 5.8 t = 7.58 .002

Post-albumin (mg/L)  29.1 ± 12.3 22.5 ± 4.8 t = 5.2 .015

P**  <.001 <.001   

Gender n (%) n (%)   

Male 238 (69.19) 67 (69.79) χ² = 5.39 .02***

Female 106 (30.81) 29 (30.21) χ² = 5.39  

DM+ 208 (81.25) 48 (18,75) χ² = 15.23 <.001***

HT+ 131 (79.39) 34 (20.61) χ² = 1.98 .16***
P value: Statistical tests applied include Student's t-test for continuous variables, paired t-test for repeated measures, and the chi-square test for 
categorical variables. In the table, statistical values that are significant are marked in bold. The P-value indicates the level of statistical 
significance, where values less than .05 are considered significant.
CRP, C-Reactive Protein; DM, Diabetes Mellitus; EF, Ejection Fraction; HT, Hypertension; LYM, Lymphocytes; NEU, Neutrophils; PLT, Platelets; PNI, 
Prognostic Nutritional Index. 
*Student’s t test.
**Paired t test.
***Chi-square test (P < .05 significance).
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mortality, with each 1 mg/dL increase raising the risk 
of death by 5% (OR = 1.05, P = .030, 95% CI: 1.001-1.06). 
Preoperative PNI was a strong predictor, where each 1-unit 
increase reduced mortality risk by 5% (OR = 0.95, P < .001, 
95% CI: 0.96-0.98).

Preoperative albumin levels also showed a significant inverse 
relationship with mortality, with each 1 mg/L increase low-
ering the risk of death by 19% (OR = 0.81, P < .001, 95% CI: 
0.76-0.89). However, preoperative creatinine, neutrophils, 
lymphocytes, platelets, and CRP did not show a statistically 
significant relationship with mortality (P > .05).

Low preoperative PNI and albumin levels were strong predic-
tors of mortality, emphasizing the importance of nutritional 
status in surgical outcomes. Elevated preoperative urea lev-
els also increased mortality risk, reflecting potential meta-
bolic stress. Other biochemical markers, including creatinine 
and inflammatory parameters, did not show a significant 
impact on mortality.

According to Table 5:

Logistic regression analysis revealed that postoperative cre-
atinine was a strong predictor of mortality, with each 1 mg/
dL increase associated with a 2.85-fold higher risk of death 
(OR = 2.85, P < .001, 95% CI: 1.65-4.85). Postoperative urea 
levels also significantly impacted mortality, with each 1 mg/
dL increase raising the risk by 7% (OR = 1.07, P < .001, 95% CI: 
1.04-1.08).

Postoperative PNI showed a strong protective effect, where 
each 1-unit increase reduced mortality risk by 6% (OR = 0.94, 
P < .001, 95% CI: 0.92-0.96). Postoperative albumin levels also 
had a significant inverse relationship with mortality, with 
each 1 mg/L increase lowering the risk by 28% (OR = 0.72, P < 
.001, 95% CI: 0.58-0.78).

Among inflammatory markers, postoperative neutrophils 
and postoperative lymphocytes were significantly associ-
ated with mortality, with each 1-unit increase raising the risk 
by 22% (OR = 1.22, P < .001, 95% CI: 1.12-1.31) and 95% (OR = 1.95, 
P = .001, 95% CI: 1.35-2.81), respectively. Postoperative plate-
lets were protective, reducing mortality risk by 4% per unit 
increase (OR = 0.96, P = .015, 95% CI: 0.95-0.98). Postoperative 
CRP levels were not significantly associated with mortality 
(P = .32).

Elevated postoperative creatinine, urea, and inflamma-
tory markers were significantly linked to increased mor-
tality, reflecting the critical role of kidney function and 
systemic response in surgical outcomes. Low postoperative 
PNI and albumin levels were strong predictors of poor prog-
nosis, emphasizing the need for nutritional optimization. 
Postoperative platelet levels appeared to have a protective 
effect, while CRP did not show a significant impact.

DISCUSSION

This single-center retrospective study demonstrates 
that both preoperative and postoperative PNI values are 
strong predictors of mortality following CABG. The robust 

Table 3. Evaluation of Relationships Between Mortality and 
Age, Gender, and Chronic Disease Status (n = 440)

Variables
Odds 
Ratio 95% CI P

Age 1.12 0.99-1.06 .42

Ejection fraction 0.91 0.88-0.96 .003*

Gender (Risk: Male) 1.95 1.17-3.21 .015*

Diabetes mellitus 
(Risk: Present)

3.12 1.95-5.02 <.001**

Hypertension 
(Risk: Present)

1.58 0.92-2.65 .19

P value: Logistic regression analysis was performed to evaluate the 
effects on mortality. 
*Statistical significance was considered at P < .05. Highly significant 
results were marked by P < .001**.

Table 4. Evaluation of Relationships with Pre-Biochemical 
Parameters (n = 440)

Variables
Odds 
Ratio 95% CI P

Preoperative creatinine (mg/dL) 1.32 0.92-1.65 .35

Preoperative urea (mg/dL) 1.05 1.001-1.06 .03*

Preoperative prognostic 
nutritional index 

−0.95 0.96-0.98 <.001**

Preoperative neutrophils 
(10³/mcL)

1.08 0.94-1.22 .49

Preoperative lymphocytes 
(10³/mcL)

1.35 0.91-1.68 .18

Preoperative platelets (10³/mcL) 0.95 0.96-1.03 .42

Preoperative C-reactive protein 
(mg/L)

1.04 0.97-1.03 .12

Preoperative albumin (mg/L) −0.81 0.76-0.89 <.001**
P value: Logistic regression analysis was performed to evaluate the 
effect of preoperative and postoperative biochemical parameters on 
mortality. 
*Statistical significance was considered at P < .05. Highly significant 
results were marked by P < .001**

Table 5. Evaluation of Relationships with Post-Biochemical 
Parameters (n = 440)

Variables
Odds 
Ratio 95% CI P

Postoperative creatinine (mg/dL) 2.85 1.65-4.85 <.001**

Postoperative urea (mg/dL) 1.07 1.04-1.08 <.001**

Postoperative prognostic 
nutritional index 

−0.94 0.92-0.96 <.001**

Postoperative neutrophils 
(10³/mcL)

1.22 1.12-1.31 <.001**

Postoperative lymphocytes 
(10³/mcL)

1.95 1.35-2.81 .001*

Postoperative platelets (10³/mcL) 0.96 0.95-0.98 .015*

Postoperative C-reactive protein 
(mg/L)

1.01 0.97-1.03 .32

Postoperative albumin (mg/L) −0.72 0.58-0.78 <.001**
P value: Logistic regression analysis was performed to evaluate the 
effect of preoperative and postoperative biochemical parameters on 
mortality. 
*Statistical significance was considered at P < .05. Highly significant 
results were marked by P < .001**.
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association between PNI and surgical outcomes strongly 
advocates for routine, comprehensive nutritional assess-
ments as part of preoperative care in cardiac surgery.

Several tools are utilized to assess nutritional status prior 
to surgery. Tools like the Malnutrition Universal Screening 
Tool, Mini Nutritional Assessment, and Short Nutritional 
Assessment Questionnaire have been identified as inde-
pendent predictors of postoperative complications in 
cardiac surgery.23,24 However, these tools often involve com-
plex scoring systems and are susceptible to interpretation 
errors. For instance, fluid retention in chronic heart failure 
complicates the determination of weight changes, which 
makes their application in clinical settings less straightfor-
ward.25 Malnutrition is associated with impaired humoral 
and cellular immune function, alterations in the inflam-
matory response, impaired wound healing, and increased 
mortality in malignancies. Additionally, it affects postop-
erative complications, hospital stay duration, and quality 
of life.26 Recent research highlights the negative impact 
of prolonged caloric and protein deficiencies on surgical 
outcomes in critically ill patients.27 Future studies should 
investigate the impact of nutritional interventions on PNI 
scores and surgical outcomes. Given the dynamic nature 
of PNI, incorporating regular postoperative evaluations 
may enable earlier detection of complications and improve 
long-term outcomes. Future studies should explore the role 
of postoperative PNI in guiding interventions that could 
reduce mortality and morbidity. In clinical practice, routine 
PNI screening could not only identify high-risk patients but 
also provide an opportunity for early nutritional interven-
tions, potentially mitigating the risk of mortality and mor-
bidity in CABG patients. Such studies will pave the way for 
the development of targeted nutritional support protocols, 
potentially reducing postoperative mortality and improving 
long-term outcomes.

The concept of the PNI was introduced by Budczies and 
colleagues in 1980.28 Onodera and colleagues subse-
quently modified the original PNI equation to incorporate 
serum albumin levels and peripheral lymphocyte counts.29 
Prognostic Nutritional Index is calculated based on serum 
albumin concentration and peripheral blood lymphocyte 
count, making it a reliable indicator of disease severity in 
patients undergoing heart surgery. Recent studies related to 
cardiovascular diseases have reported that lower PNI values 
are significantly associated with higher mortality rates.30-33 
The significance of PNI as a predictive tool emphasizes the 
necessity for integrating nutritional assessments into preop-
erative evaluations.

Prognostic Nutritional Index is particularly advantageous 
because it is a simple, cost-effective measure that does not 
require specialized equipment, making it easy to implement 
in clinical practice. Implementing routine nutritional screen-
ing could lead to improved risk stratification and patient 
outcomes in cardiac surgery. However, the impact of PNI on 
cardiac surgery outcomes has not been extensively studied. 
Future research should also focus on assessing PNI in diverse 

populations, as variations in comorbidities may influence its 
predictive value. Keskin et al34 reported a significant correla-
tion between PNI score and both in-hospital and long-term 
mortality in CABG patients. These findings are consistent 
with Keskin et  al34, as the authors also observed a strong 
association between lower PNI and increased mortality in 
CABG patients, both preoperatively and postoperatively, 
underscoring its predictive value. Postoperative PNI was 
found to be a stronger predictor of mortality than preop-
erative PNI. This may be due to the dynamic changes in sys-
temic inflammation and metabolic stress occurring during 
the early postoperative period, leading to a more accurate 
reflection of physiological resilience. As an additional find-
ing in the study, CRP did not demonstrate a statistically sig-
nificant association with postoperative mortality. This may 
be due to its variability in response to perioperative factors 
such as surgical stress, transient inflammatory reactions, 
and secondary complications, which may limit its prognos-
tic value in CABG patients. Hayashi et al35 found that higher 
PNI scores were associated with shorter mechanical ventila-
tion times, shorter intensive care unit (ICU) stays, and lower 
infection rates.35 Similarly, this study revealed that postoper-
ative PNI scores were significant predictors of early mortal-
ity, further supporting Hayashi et al’s findings that improved 
nutritional status can positively influence postoperative 
outcomes. They noted that in multivariate analyses, low PNI 
scores were among the independent predictors of mortality. 
Lee et al36 evaluated the use of PNI scores in adult patients 
undergoing their first heart surgery and found that lower 
PNI predicted early mortality and morbidity independently 
and was associated with longer mechanical ventilation and 
ICU stay. These results align with those of Lee et al,36 as the 
authors demonstrated that both preoperative and post-
operative PNI scores were independent predictors of early 
mortality, reinforcing the role of PNI in risk stratification for 
CABG patients. In a previous study on patients with acute 
heart failure, it was shown that PNI was independently asso-
ciated with long-term survival.37 While prior studies have 
focused on long-term survival in heart failure patients, this 
study uniquely demonstrates the impact of PNI on short-
term mortality in CABG patients, emphasizing its utility in 
both pre- and postoperative settings.

The authors suggested that PNI reflects cardiac cachexia in 
heart failure patients and may be an independent risk fac-
tor for mortality in these patients. While Cheng et al37 high-
lighted PNI’s significance in heart failure patients, this study 
extends this observation to CABG patients, where lower PNI 
scores were closely linked to higher mortality, particularly 
in the postoperative phase. A multidisciplinary approach 
involving dietitians and surgeons can optimize preoperative 
care and enhance patient outcomes.

Previous studies have examined the relationships between 
preoperative PNI measurements and mortality and mor-
bidity. However, no studies have investigated the impact of 
both preoperative and postoperative PNI measurements 
on mortality. This study explores this relationship, particu-
larly finding that postoperative PNI is a good early indicator 



Anatol J Cardiol 2025; XX(X): 1-8  Toprak and Bilgiç. Prognostic Nutritional Index and Mortality after Coronary Artery Bypass

7

of mortality. Ultimately, the integration of PNI into clinical 
practice could refine surgical risk assessments and enhance 
patient management strategies.

Study Limitations
This study has several limitations. While a relatively large 
patient cohort was analyzed, the single-center, retrospec-
tive design limited the ability to conduct subgroup analyses 
for high-risk patients, such as those with heart failure or 
undergoing emergency surgery. Additionally, the underly-
ing pathophysiology linking PNI with early complications in 
cardiac surgery remains unclear. Despite efforts to minimize 
bias by focusing on CABG patients and using multivariate 
analysis, unmeasured variables may have influenced the 
results. The study was further limited by assessing only all-
cause mortality without analyzing specific causes of death. 
Larger, randomized trials are needed to validate PNI’s utility 
and its impact on clinical outcomes.

CONCLUSIONS

Prognostic Nutritional Index proves to be a robust and reli-
able predictor of mortality in CABG patients, emphasizing 
its value in enhancing both preoperative and postoperative 
risk assessments. The strong association between lower 
PNI values—particularly postoperative reductions—and 
increased mortality emphasizes the critical role of this index 
in identifying high-risk patients. Prognostic Nutritional Index 
should be integrated into routine preoperative and postop-
erative risk stratification protocols to optimize surgical out-
comes. Integrating PNI into routine surgical protocols could 
significantly enhance mortality risk stratification, enabling 
timely and targeted interventions. Future large-scale stud-
ies are essential to validate its prognostic accuracy and fur-
ther define its role in improving surgical outcomes through 
precise mortality prediction.
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