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ABSTRACT

Introduction:The neutrophil-lymphocyte ratio (NLR) is a known predictor of major adverse cardiac events (MACE) 
after coronary artery bypass grafting (CABG). However, its prognostic value in patients receiving preoperative dexa-
methasone remains uncertain. This study aimed to determine the optimal cut-off value of 24-hour postoperative NLR 
for predicting MACE in off-pump CABG (OPCAB) patients who received preoperative dexamethasone. Methods:
This study is a single-center retrospective secondary analysis of data derived from a previously conducted random-
ized controlled trial (RCT). For this current observational study, a specific cohort of 60 OPCAB patients was retro-
spectively selected from the parent RCT, focusing on those who had received preoperative dexamethasone. This 
cohort comprised 12 patients who developed MACE and 48 who did not. The primary outcome for this analysis was 
the occurrence of MACE postoperatively, and the NLR was measured within the first 24 hours after surgery. Results:
Patients who developed MACE had significantly higher postoperative NLRs. Receiver operating characteristic anal-
ysis showed an area under the curve (AUC) of 72.9%. A cut-off value of 16.24 for NLR provided a sensitivity of 
91.7%, specificity of 58%, positive predictive value of 35.5%, negative predictive value of 96.9%, and a risk ratio 
of 10.29 (95% CI: 1.42–74.79). No significant adverse effects related to dexamethasone were noted. Conclusion: 
An NLR cut-off of 16.24 may serve as a reliable early predictor of MACE in OPCAB patients receiving preoperative 
dexamethasone, indicating that NLR retains prognostic value even with anti-inflammatory premedication.
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INTRODUCTION

The neutrophil-lymphocyte ratio (NLR), indicative of 
inflammation, holds significance across various medical 
conditions, particularly in cardiovascular diseases. 
Neutrophils are key players in acute inflammation, and 
their ratio to lymphocytes has been associated with 
prognostic implications in clinical settings. Several studies 
have explored the prognostic role of NLR in predicting 
adverse events following cardiac surgeries. 1-8 Such as 

a study by Silberman et al.2, stated that higher NLR is 
related to higher mortality and postoperative adverse 
events such as myocardial infarction, arrhythmia, stroke, 
and renal failure. Another study by Papa et al.3, also 
showed that elevated NLR was found to be associated 
with adverse outcomes and reduced survival of patients 
presenting with a wide spectrum of coronary disease, 
including stable coronary artery disease. Gibson et 
al. also stated that elevated NLR to be a predictor of 
both operative and postoperative mortality of patients 
that underwent coronary artery bypass grafting surgery 
(CABG), while total white blood cell alone was not a 
predictor.4 All of these studies have gave association 
of NLR prognostic value for patients that underwent 
cardiac surgeries including CABG.3,4
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However, the administration of corticosteroids such 
as dexamethasone, commonly used preoperatively to 
reduce inflammation and improve surgical outcomes, 
introduces potential confounding effects on NLR’s 
prognostic capacity. Dexamethasone exerts potent 
immunomodulatory actions by suppressing neutrophil 
activation, inducing lymphocyte apoptosis, and 
altering leukocyte trafficking, which can significantly 
modify peripheral blood cell counts and inflammatory 
markers.5-10 This immunosuppressive effect may lower 
NLR values, potentially masking or altering its predictive 
accuracy for major adverse cardiac events (MACE) 
post-CABG. Conflicting evidence exists regarding 
corticosteroids’ impact on inflammatory biomarkers 
and clinical outcomes in cardiac surgery; some studies 
report reduced inflammatory responses and improved 
outcomes,1,12 while others suggest potential adverse 
effects including hyperglycemia and increased infection 
risk, which may indirectly influence NLR dynamics and 
prognostic utility. 13-16

Given these uncertainties, it remains unclear whether 
postoperative NLR retains its predictive value in 
patients receiving preoperative dexamethasone. This 
study aims to address this gap by determining the cut-
off value of 24-hour postoperative NLR in predicting 
MACE specifically in patients undergoing off-pump 
CABG (OPCAB) with preoperative dexamethasone 
therapy. It is important to note that this investigation 
represents a secondary exploratory analysis nested 
within a larger single-center, parallel-group, superiority 
randomized controlled trial (RCT) evaluating the overall 
effectiveness of dexamethasone in cardiac surgery. The 
primary RCT focuses on clinical outcomes related to 
dexamethasone administration, whereas this substudy 
specifically explores the prognostic role of NLR within 
the dexamethasone-treated subgroup.

Methodology

Study Design
This study is a retrospective, observational secondary 
analysis of data derived from a previously conducted 
double-blind, parallel-group, superiority randomized 
controlled trial (RCT) at the National Cardiovascular 
Center Harapan Kita, Indonesia (registration number: 
LBB.01.01/VII/239/KEP.050/2018). The parent RCT 
enrolled consecutive adult patients undergoing either 
off-pump (OPCAB) or on-pump (ONCAB) coronary 
artery bypass grafting between July 1st, 2018 and 
January 20th, 2019. Patients were randomized in a 1:1 
ratio using Research Randomizer version 4.0 software 
to receive either intravenous dexamethasone (1 mg/kg, 
maximum 100 mg) or placebo (0.9% NaCl) administered 
preoperatively. Randomization was stratified by 
surgical technique (OPCAB vs ONCAB) and allocation 
concealment was maintained using sealed opaque 
envelopes. Both participants and care providers, as well 
as outcome assessors, were blinded to group allocation. 

Full details of the parent trial design, including inclusion 
and exclusion criteria, blinding procedures, and primary 
outcomes, are available in in other studies that have 
been published.1,2

For this current retrospective, observational substudy, 
our primary objective was to investigate the association 
between postoperative NLR  and the MACE within a 
specific cohort of patients. Therefore, this analysis does 
not focus on the original randomization comparison 
of dexamethasone versus placebo. Instead, we 
retrospectively identified all patients from the parent 
RCT who underwent OPCAB surgery and who had 
received preoperative dexamethasone. The cohort for 
this specific analysis was then analyzed as a single 
group, based on the occurrence of MACE.

The inclusion criteria for this substudy were: (1) adult 
patients (age 18–75 years), (2) elective OPCAB surgery, 
(3) receipt of preoperative dexamethasone per protocol, 
and (4) postoperative NLR measured within 24 hours 
after surgery. Exclusion criteria included: (1) incomplete 
clinical or laboratory data, (2) intraoperative conversion 
to ONCAB, (3) preoperative systemic inflammation 
indicated by fever or leukocytosis (≥15,000 cells/
mm³), (4) active infections such as sepsis, (5) 
malignancy, (6) recent myocardial infarction, (7) 
history of cardiopulmonary resuscitation, (8) additional 
intraoperative procedures (valve, large vessel, or septal 
repair), (9) severe organ dysfunction (grade 4 congestive 
heart failure, kidney failure, severe respiratory failure, or 
stroke with complications), (10) previous cardiac surgery, 
and (11) withdrawal of consent. These exclusions were 
designed to minimize confounding factors affecting 
preoperative NLR levels. The final cohort included 60 
OPCAB patients, with 12 developing MACE and 48 
without. The selection process is detailed in Figure 1.

Figure 1: Diagram of patients selection, randomization, and 
analysis.



3Mal J Med Health Sci 22(3): 1583

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

normal distribution were presented as mean ± standard 
deviation (SD), while those with non-normal distribution 
were expressed as median with range or interquartile 
range (IQR). Categorical variables were summarized 
as counts and percentages. Group comparisons for 
continuous variables were performed using the unpaired 
t-test if data were normally distributed, or the Mann-
Whitney U test if data were non-normally distributed. 
For categorical variables, the Chi-square test or Fisher’s 
exact test was used as appropriate.

The predictive performance of postoperative NLR 
for MACE was evaluated using receiver operating 
characteristic (ROC) curve analysis. The area under the 
curve (AUC) with 95% confidence intervals (CI) was 
reported to quantify discrimination ability. The optimal 
NLR cut-off value was determined using the Youden 
index. Sensitivity, specificity, positive predictive value 
(PPV), negative predictive value (NPV), and relative risk 
(RR) with 95% CIs were calculated to assess diagnostic 
accuracy.

Baseline characteristics were compared between 
groups, and as no significant differences were 
observed, multivariable logistic regression was deemed 
unnecessary for confounder adjustment.

Missing data were handled using complete case analysis 
(CCA), whereby only participants with complete 
data for all variables included in the analysis were 
considered. This approach assumes that data are missing 
completely at random (MCAR), meaning the probability 
of missingness is unrelated to observed or unobserved 
data. Although CCA may reduce the sample size and 
statistical power, it provides unbiased estimates under 
the MCAR assumption and is widely used in clinical 
research when the proportion of missing data is low. No 
imputation methods were applied. All statistical analysis 
were performed using the Statistical Product and Service 
Solution (SPSS) version 21 software.

Results
This study included 60 subjects, 12 experienced 
MACEs, while 48 did not. None were excluded due to 
the complete follow-up for all subjects included. The 
subject’s demographic data are displayed in Table 1. 
All patients’ demographics did not differ significantly 
between the two groups. In addition, the most common 
MACE events were arrhythmias (13.3%) and myocardial 
infarction (5%).

Outcomes and Data Collection
The primary outcome for this analysis was the occurrence 
of MACE during the postoperative period, as defined 
in the parent protocol.1,2 MACE encompassed death, 
myocardial infarction, stroke, arrhythmia, respiratory 
failure, and kidney failure. NLR was measured from 
routine blood samples collected within 24 hours 
postoperatively. Baseline demographic, clinical, and 
perioperative data were extracted from the RCT database.

Blinding
In the parent RCT, allocation concealment and double-
blinding were maintained for participants, care 
providers, and outcome assessors. For this secondary 
analysis, to minimize potential bias, outcome assessors 
(for any data collection or adjudication in this substudy, 
if applicable) and data analysts were blinded to the 
original dexamethasone/placebo group allocation from 
the parent RCT during data extraction and statistical 
analysis. This ensured that the assessment of NLR and 
MACE, and the subsequent statistical analysis, was 
performed independently of the original randomized 
treatment assignment.

Sample Size and Power
As this study is a retrospective secondary analysis 
utilizing an existing cohort from a previously conducted 
RCT, the sample size for this substudy was determined 
by the availability of eligible patients who met our 
specific inclusion criteria. For the analysis of the NLR 
cut-off value in predicting MACE within this cohort, a 
post-hoc power calculation was performed to assess the 
statistical power of our derived sample size. Based on an 
assumed minimum meaningful correlation coefficient 
(r) of 0.5 between NLR and MACE occurrence, with an 
alpha (Zα) of 1.64 (for a one-sided test) and a beta (Zβ) of 
1.28 (corresponding to a power of 90%), the minimum 
required sample size to detect this correlation was 
calculated to be 31 patients. After accounting for a 10% 
potential data loss, a sample size of 34 patients would be 
required. Our final cohort included 60 OPCAB patients, 
providing sufficient power to assess this correlation and 
the predictive performance of NLR for MACE within our 
specified assumptions. All sample size calculations were 
performed using standard statistical formulas and were 
based on effect sizes and standard deviations derived 
from published studies.17-19

Statistical Analysis
Data distribution was assessed for normality using the 
Kolmogorov-Smirnov test. Continuous variables with 
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Table I: Demographics of the study subjects 

Variable
Group

MACE (n = 12)
Group

non-MACE (n = 48)
P-value

Age (mean ±SD; year) 62.8 ± 7.0 59.3 ± 7.7 0.619

Sex (n (%))

    Male 9 (75.0) 38 (79.2) 0.754

    Female 3 (25.0) 10 (20.8)

Weight (mean ±SD; kg) 68.3 ± 11.0 67.7 ± 11.3 0.900

Height (mean ±SD; cm) 160.3 ± 8.8 161.4 ± 7.3 0.592

Body mass index (mean ±SD; kg/m2) 26.5 ± 3.5 25.9 ± 3.5

    Obese (≥28; n (%)) 4 (33.3) 12 (25.0)

    Overweight (23-27.9; (n (%)) 6 (50.0) 26 (54.1) 0.442

    Normal (17.5-22.9; n (%)) 2 (16.7) 10 (20.8)

   Underweight (<17.5; n (%))) 0 (0.0) 0 (0.0)

Comorbid types (n (%))

   Hypertension 10 (83.3) 41 (85.4) 0.386

   Diabetes Mellitus 8 (66.7) 27 (56.2)

Comorbidity amounts (n (%))

   5 1 (8.3) 3 (6.3)

0.202

   4 4 (33.3) 19 (39.5)

   3 3 (25.0) 19 (39.5)

   2 4 (33.3) 4 (8.3)

   1 0 (0.0) 3 (6.3)

Creatinine Preoperative (mean ±SD; mg/dL) 1.2 (0.5 – 2.8) 1.1 (0.6 – 2.3) 0.613

>1.3 mg/dL (n (%)) 3 (25.0) 13 (27.0)

≤ 1.3 mg/dL (n (%)) 9 (75.0) 35 (63.0)

Number of obstructions (n (%))

  2 2 (16.7) 6 (12.5) 0.704

  3 10 (83.3) 42 (87.5)

Total Graft (n (%))

  1 0 (0.0) 1 (2.0)

  2 6 (50.0) 13 (27.0) 0.430

  3 6 (50.0) 32 (66.7)

  4 0 (0.0) 2 (4.1)

MACE (n (%)) 12 (20.0)

Arrhythmia (n (%)) 8 (13.3) -

Myocardial infarction (n (%)) 3 (5.0) - -

Renal failure (n (%)) 2 (3.3) -

Respiratory failure (n (%)) 1 (1.7) -

Stroke (n (%)) 0 (0.0) -

Table 2 suggests that preoperative NLR between 
the two groups are not significantly different, with a 
mean difference (MD) of 0.23 (95% CI -0.23 to 0.70, 
p=0.082)]. Conversely, the post-operative NLR mean 
for the MACE group is significantly higher than the 

non-MACE group, with MD of 4.76 (95% CI 0.87 to 
8.66, p=0.015). This data showed that both groups 
have similar preoperative NLR value and preoperative 
dexamethasone did not influence the NLR postoperative 
cut-off value in predicting MACE.
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Table II: The relationship between NLR value and MACE based on the subject group

Variable MACE n Mean ± Deviation Mean Difference
CI 95% Median

(min-max)
p-value

min max

NLR pre Yes 12 2.1 ± 0.5 0.2 -0.2 0.7
2.0 (1.3 – 2.8)  0.082

No 48 1.9± 0.8 1.7 (0.9 – 4.7)

NLR post

Yes 12 21.1± 0.5
4.8 0.9 8.7 21.6 (11.2 – 26.3) 0.015

No
48 16.4± 6.3 15.1 (5.2 – 29.3)

The 24-hour postoperative AUC NLR value of the 
dexamethasone group, respectively, to MACE had an 
area of 72.9% (95% CI 59.1-86.7%), p-value = 0.015, 
and sensitivity and specificity of 75% each (Figure 2). 
The following are the selected 24-hour postoperative 
NLR cut-off values (Table 3)

Figure 2: AUC- ROC graph of 24-hours postoperative NLR in 
dexamethasone group respectively to MACE

Table III: Cut-off values of 24-hours postoperative NLR in 
dexamethasone group respectively with MACE

No.

Positive 
if Greater 
Than or 

Equal Toa

Sensitivity Specificity No.

Positive 
if Greater 
Than or 

Equal Toa

Sensitivity Specificity

1 4.1914 1.000 0.000 31 16.7791 0.833 0.583

2 6.4144 1.000 0.021 32 17.4907 0.750 0.583

3 7.8076 1.000 0.042 33 17.7591 0.750 0.604

4 8.2008 1.000 0.063 34 17.9406 0.750 0.625

5 8.5396 1.000 0.083 35 18.3975 0.750 0.646

6 9.2128 1.000 0.104 36 18.7282 0.750 0.667

7 9.8275 1.000 0.125 37 18.8129 0.750 0.688

8 9.9859 1.000 0.146 38 18.8954 0.750 0.708

9 10.0984 1.000 0.167 39 19.5225 0.750 0.729

10 10.1863 1.000 0.188 40 20.3314 0.750 0.750

11 10.3600 1.000 0.208 41 20.5613 0.667 0.750

12 10.7424 1.000 0.229 42 21.0122 0.667 0.771

13 11.0885 1.000 0.250 43 21.4680 0.583 0.771

CONTINUE

Table III: Cut-off values of 24-hours postoperative NLR in 
dexamethasone group respectively with MACE. (CONT.)

No.

Positive 
if Greater 
Than or 

Equal Toa

Sensitivity Specificity No.

Positive 
if Greater 
Than or 

Equal Toa

Sensitivity Specificity

14 11.2756 0.917 0.250 44 21.5193 0.500 0.771

15 11.4450 0.917 0.271 45 21.6757 0.500 0.792

16 11.8518 0.917 0.292 46 22.3003 0.417 0.792

17 12.4158 0.917 0.313 47 23.1472 0.333 0.792

18 12.6345 0.917 0.333 48 23.6189 0.333 0.813

19 13.0686 0.917 0.354 49 23.7905 0.333 0.833

20 13.5609 0.917 0.375 50 24.1479 0.250 0.833

21 13.6421 0.917 0.396 51 24.6948 0.167 0.833

22 13.8310 0.917 0.417 52 25.4562 0.167 0.854

23 14.3633 0.917 0.438 53 26.0427 0.167 0.875

24 14.7767 0.917 0.458 54 26.1569 0.167 0.896

25 14.8679 0.917 0.479 55 26.2640 0.083 0.896

26 15.1003 0.917 0.500 56 26.5337 0.000 0.896

27 15.4661 0.917 0.521 57 26.7856 0.000 0.917

28 15.6735 0.917 0.542 58 26.9499 0.000 0.938

29 15.9399 0.917 0.563 59 27.8177 0.000 0.958

The selected NLR cut-off value postoperatively was 
16.24. This cut-off value was chosen due to its high 
sensitivity to rule out MACE in post-CABG patients with 
preoperative dexamethasone therapy. The sensitivity 
value is 91.7%, a specificity of 58.3% (Table 3), a 
positive predictive value of 35.5%, and a negative 
predictive value of 96.6%. This yields a Relative Risk 
(RR) of 10.29 (95% CI: 1, 42-74.79) with a p-value of 
0.002 (Table 4).
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p=0.015) for postoperative NLR predicting MACE 
in the dexamethasone group, indicating reasonable 
discriminatory ability. 

However, the key limitation that need to be higlighted 
is that the optimal NLR cut-off value of 16.24, with a 
sensitivity of 91.7% and specificity of 58%, its modest 
specificity (58.3%) and low positive predictive value 
(35.5%) restrict its clinical utility for confirming risk. 
This means that a low NLR is effective for excluding 
patients at risk of MACE, but a high NLR does not 
reliably confirm increased risk, as many patients 
with elevated NLR will not experience MACE. When 
comparing with the available CABG-specific literature, 
there is limited evidence directly reporting NLR cut-off 
values, sensitivity, and specificity for predicting MACE. 
For example, Garganeeva et al.23 found that while the 
NLR alone had a low discriminatory value for MACE 
after CABG (AUC=0.566, p=0.363), the combination 
of NLR with growth differentiation factor-15 (GDF-15) 
was significantly associated with adverse cardiovascular 
events, suggesting that NLR alone may not be sufficiently 
specific for risk confirmation in this population. Another 
study in post-CABG patients undergoing percutaneous 
coronary intervention found that pre-procedural NLR 
was not significantly different between those with and 
without MACE, and did not provide strong predictive 
value for MACE on its own.24 Additionally, Atasoy 
and Guven (2025) demonstrated that NLR was an 
independent predictor of postoperative atrial fibrillation 
after off-pump CABG, but did not provide specific cut-
off values or detailed sensitivity/specificity for MACE 
prediction.25

Thus, current CABG-specific previous studies supports 
the prognostic association of NLR with MACE, but 
also highlights its limited specificity and the need for 
combination with other biomarkers or clinical factors to 
improve predictive accuracy. There is a lack of robust 
CABG studies reporting optimal NLR cut-off values 
with both high sensitivity and specificity for MACE, 
underscoring the importance of cautious interpretation 
and the need for further research in this area.

Limitations 
This study has limitations that warrant consideration. 
First, the single-center design and small cohort size 
(n=60) may limit the generalizability of our findings to 
broader populations, particularly in regions with differing 
demographic or clinical profiles. For example, genetic, 
dietary, or comorbid factors unique to the Indonesian 
population (e.g., higher prevalence of diabetes mellitus 
or rheumatic heart disease) could influence NLR 
dynamics.26,27 Second, while our findings suggest 
that postoperative NLR is associated with MACE in 
CABG patients, the predictive performance of NLR as 
a standalone marker is limited due to its low specificity. 
In addition, the relatively small sample size, particularly 
the limited number of MACE events (n=12), may restricts 

Table IV: Relationship between NLR with MACE in subjects 
administered with dexamethasone.

MACE Relative 95% CI

Nilai pPresent None Risk

n % N %

NLR post 16.24 11 35.5 20 64.5 10.3 1.4-74.8 0.002

<16.24 1 3.4 28 96.6

Total 12 20.0 48 80.0

Discussion
Numerous studies have demonstrated the prognostic 
value of the NLR for postoperative outcomes following 
CABG, including MACE. However, to date, no research 
has specifically examined the NLR cut-off value 
and its association with MACE in patients receiving 
preoperative dexamethasone therapy.1-7,11,13 The 
immunomodulatory effects of dexamethasone, which 
effectively improve clinical outcomes and control 
postoperative inflammatory responses, raise uncertainty 
about whether dexamethasone alters NLR values and 
consequently affects its predictive accuracy.1,7,20,21 
Our study addresses this gap by demonstrating that 
the mean postoperative NLR in the MACE group was 
significantly higher than in the non-MACE group, 
with a mean difference of 4.76 (95% CI 0.87 to 8.66, 
p=0.015), indicating that preoperative dexamethasone 
does not diminish the prognostic value of postoperative 
NLR for predicting MACE. Although, our NLR cut-
off is higher than that reported by Sevuk et al.(cut-off: 
8.34)22, who evaluated postoperative NLR in relation 
to post-pericardiotomy syndrome rather than MACE, 
reflecting differences in clinical outcomes assessed. 
Nonetheless, our higher sensitivity strengthens the 
utility of this cut-off as a prognostic indicator. Additional 
studies by Silberman et al.3 and Papa et al.4 corroborate 
our findings, showing that elevated NLR is associated 
with increased mortality and adverse postoperative 
events including myocardial infarction, arrhythmia, 
stroke, and renal failure, as well as reduced survival 
across a spectrum of coronary artery disease. Gibson 
et al.5 further demonstrated that elevated NLR, but not 
total white blood cell count, predicted both operative 
and postoperative mortality in CABG patients. While 
these studies support the prognostic value of NLR in 
cardiac surgery broadly, none have defined specific 
postoperative NLR cut-off values in patients receiving 
preoperative dexamethasone, highlighting the novelty 
of our work.

Supporting our findings, Nakamura et al.2 reported that 
established inflammatory markers such as C-reactive 
protein (CRP), procalcitonin, and interleukin-6 (IL-
6) were significantly elevated in CABG patients 
experiencing MACE who received placebo in both on-
pump and off-pump CABG. This further validates the 
role of inflammatory biomarkers, including NLR, in 
prognostication. Our analysis revealed an area under 
the curve (AUC) of 72.9%  (95% CI: 59.1–86.7%, 
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statistical power and raises the possibility of effect size 
overestimation. Our study also only assessed short-term 
postoperative outcomes and did not include long-term 
follow-up data such as 30-day or 6-month MACE rates. 
This limits the ability to evaluate the prognostic value 
of NLR for predicting adverse events over extended 
periods, which is important for clinical decision-making. 
These results should therefore be considered preliminary 
and hypothesis-generating, necessitating validation in 
larger, longer follow up cohorts. Furthermore, while 
our results suggest NLR retains prognostic utility post-
dexamethasone, external validation in multi-center 
cohorts is needed to confirm its applicability across 
diverse settings.

Future applications
Clinically, our findings suggest that postoperative NLR 
remains a robust prognostic marker for MACE even 
in the context of dexamethasone’s anti-inflammatory 
effects. This dual benefit of dexamethasone improving 
clinical outcomes and controlling inflammation while 
NLR retains prognostic utility offers a cost-effective and 
widely accessible tool for early risk stratification. The 
identified NLR threshold of 16.24 could assist clinicians 
in identifying high-risk patients who may benefit 
from enhanced monitoring such as serial troponin 
measurements or hemodynamic support, tailoring 
postoperative therapies including intensified statin 
regimens or anti-inflammatory agents, and informing 
shared decision-making regarding rehabilitation plans.28 
However, several important considerations should be 
noted. The retrospective nature of this subgroup analysis 
introduces potential selection bias and confounding, as 
inclusion was based on the availability of postoperative 
NLR measurements and receipt of dexamethasone, 
which may not fully represent the parent randomized 
controlled trial (RCT) population. Hence, future RCT is 
recommended to perform. Furthermore, the follow-up 
period was limited to the duration of hospitalization, 
preventing assessment of the long-term prognostic value 
of postoperative NLR. Therefore, extended follow-up in 
future research is necessary to evaluate the sustained 
predictive utility of NLR beyond the immediate 
postoperative period. Future studies incorporating 
multiple centers and ethnically diverse cohorts are 
essential to confirm and extend these findings, ensuring 
the generalizability of the NLR cut-off across different 
populations, surgical practices, and cardiovascular 
risk profiles. Additionally, investigations into how 
dexamethasone dosing or timing, such as single versus 
multiple doses, modulates NLR’s predictive accuracy 
would provide valuable insights.29 Finally, exploration 
of NLR in combination with other biomarkers, including 
CRP or IL-6, may improve risk prediction models and 
further enhance clinical decision-making.30

Conclusion

Twenty-four hours postoperative NLR with an optimal 
cut-off of 16.24 may serve as a useful marker for 
predicting MACE in patients undergoing off-pump CABG 
with preoperative dexamethasone therapy. However, 
given the limited discriminatory value of NLR alone for 
MACE prediction after CABG due to its low specificity, 
these findings should be considered preliminary and 
hypothesis-generating. Further large-scale, multi-center 
studies with longer follow-up are needed to validate the 
prognostic utility of NLR in this clinical setting and to 
determine its role in combination with other biomarkers 
or risk models.

ACKNOWLEDGEMENT

THE AUTHORS DECLARED NO ACKNOWLEDGEMENT.

REFERENCES

1.	 Hanafy DA, Harta IKAP, Prasetya IMI, et al. Effectivity 
of dexamethasone in patients undergoing off-pump 
coronary artery bypass surgery. Asian Cardiovascular 
and Thoracic Annals. 2021;29(5):388-393. 
doi:10.1177/0218492320977648.

2.	 Kharimantara NN, Hanafy DA, Husen TF, Vidya 
PA, Lopolisa AT, Sugisman et al. Effectiveness of 
Dexamethasone in Reducing Arrhythmia in Patients 
Undergoing Coronary Artery Bypass Grafting. 
Cureus 2024. 16(10): e71746. doi:10.7759/
cureus.71746

3.	 Silberman S, Abu-Yunis U, Tauber R, Shavit L, 
Grenader T, Fink D, et al. Neutrophil-Lymphocyte 
Ratio: Prognostic Impact in Heart Surgery. 
Early Outcomes and Late Survival. Ann Thorac 
Surg. 2018 Feb;105(2):581–6. doi: 10.1016/j.
athoracsur.2017.07.033.

4.	 Papa A, Emdin M, Passino C, Michelassi C, 
Battaglia D, Cocci F. Predictive value of elevated 
neutrophil-lymphocyte ratio on cardiac mortality 
in patients with stable coronary artery disease. 
Clin Chim Acta 2008;395:27–31. doi: 10.1016/j.
cca.2008.04.019.

5.	 Azab B, Zaher M, Weiserbs KF, et al. Usefulness of 
neutrophil to lymphocyte ratio in predicting short- 
and long-term mortality after non-ST-elevation 
myocardial infarction. Am J Cardiol 2010;106:470–
6. doi: 10.1016/j.amjcard.2010.03.062.

6.	 Gibson P, Croal BL, Cuthbertson BH, et al. 
Preoperative neutrophil-lymphocyte ratio and 
outcome from coronary artery bypass grafting. 
Am Heart J 2007;154:995–1002. doi: 10.1016/j.
ahj.2007.06.043.

7.	 Cai J, Li H, Zhang C, Chen Z, Liu H, Lei F, et al. 
Clinical and Translational Report The Neutrophil-
to-Lymphocyte Ratio Determines Clinical 
Efficacy of Corticosteroid Therapy in Patients 
with COVID-19 ll Clinical and Translational 



8

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Mal J Med Health Sci 22(3): 1583

Report The Neutrophil-to-Lymphocyte Ratio 
Determines Clinical Efficacy of Corticosteroid 
Therapy in Patients with COVID-19. Cell Metab 
[Internet]. 2021;33(2):258-269.e3. doi: 10.1016/j.
cmet.2021.01.002.

8.	 Cain DW, Cidlowski JA. Immune regulation by 
glucocorticoids. Nat Rev Immunol. 2017;17(4):233-
247. doi:10.1038/nri.2017.1

9.	 Buttgereit F, et al. Standardised nomenclature 
for glucocorticoid dosages and glucocorticoid 
treatment regimens: current questions and tentative 
answers in rheumatology. Ann Rheum Dis. 
2002;61(8):718-722. doi: 10.1136/ard.61.8.718.

10.	 Schäcke H, et al. Mechanisms involved in 
the side effects of glucocorticoids. Pharmacol 
Ther. 2002;96(1):23-43. doi: 10.1016/s0163-
7258(02)00297-8.

11.	 Cain DW, Cidlowski JA. Immune regulation by 
glucocorticoids. Nat Rev Immunol. 2017;17(4):233-
247. doi:10.1038/nri.2017.1

12.	 Dieleman JM, et al. Intraoperative high-dose 
dexamethasone for cardiac surgery: a randomized 
controlled trial. JAMA. 2012;308(17):1761-1767. 
doi:10.1001/jama.2012.14606

13.	 Buttgereit F, et al. Standardised nomenclature 
for glucocorticoid dosages and glucocorticoid 
treatment regimens: current questions and tentative 
answers in rheumatology. Ann Rheum Dis. 
2002;61(8):718-722. doi: 10.1136/ard.61.8.718.

14.	 Schäcke H, et al. Mechanisms involved in 
the side effects of glucocorticoids. Pharmacol 
Ther. 2002;96(1):23-43. doi: 10.1016/s0163-
7258(02)00297-8.

15.	 Dvirnik N, Belley-Cote EP, Hanif H, Devereaux 
PJ, Lamy A, Dieleman JM, Vincent J, Whitlock RP. 
Steroids in cardiac surgery: a systematic review and 
meta-analysis. Br J Anaesth. 2018 Apr;120(4):657-
667. doi: 10.1016/j.bja.2017.10.025. Epub 2018 
Feb 8. PMID: 29576107. 

16.	 Dvirnik N, Belley-Cote EP, Hanif H, Devereaux 
PJ, Lamy A, Dieleman JM, Vincent J, Whitlock RP. 
Steroids in cardiac surgery: a systematic review and 
meta-analysis. Br J Anaesth. 2018 Apr;120(4):657-
667. doi: 10.1016/j.bja.2017.10.025. Epub 2018 
Feb 8. PMID: 29576107. 

17.	 Forget P, Khalifa C, Defour J-P, Latinne D, Van Pel 
M-C, De Kock M. What is the normal value of the 
neutrophil-to-lymphocyte ratio? BMC Res Notes. 
2017 Dec;10(1):12. doi: 10.1186/s13104-016-
2335-5.

18.	 Habib M, Thawabi M, Hawatmeh A, Habib H, 
ElKhalili W, Shamoon F, et al. Value of neutrophil 
to lymphocyte ratio as a predictor of mortality in 
patients undergoing aortic valve replacement. 
Cardiovasc Diagn Ther. 2018 Apr;8(2):164–72. 
doi: 10.21037/cdt.2018.03.01.

19.	 Lee JS, Kim NY, Na SH, Youn YH, Shin CS. 
Reference values of neutrophil- lymphocyte ratio, 
lymphocyte-monocyte ratio, platelet-lymphocyte 
ratio, and mean platelet volume in healthy 
adults in South Korea: Medicine (Baltimore). 
2018 Jun;97(26):e11138. doi: 10.1097/
MD.0000000000011138.

20.	 Dieleman JM, Dijk DV. Corticosteroids for cardiac 
surgery: a summary of two large randomised trials. 
Neth. J. Crit. Care. 2016. 24(5): 1-5. 

21.	 Xu H, Sun Y, Zhang S. The relationship between 
neutrophil lymphocyte ratio and clinical outcome 
in pediatric patients after cardiopulmonary bypass 
surgery: a retrospective study. Front Pediatr 2019; 
308: 1-5. doi: 10.3389/fped.2019.00308.

22.	 Sevuk U, Bilgic A, Altindag R, et al. Value of 
neutrophil lymphocyte ratio in predicting post 
pericardiotomy syndrome after cardiac surgery. 
Eur Rev Med Pharmacol Sci 2016; 20: 906-11.

23.	 Garganeeva AA, Kuzheleva EA, Tukish O V., 
Repin AN. Low-grade inflammation in prognosis in 
patients undergoing coronary artery bypass grafting: 
The importance of neutrophil-to-lymphocyte ratio 
and growth differentiation factor 15. Russian Open 
Medical Journal. 2025;14(1). DOI: 10.15275/
rusomj.2025.0107.

24.	 MozafaryBazargany M, Gholami N, Azimi A, 
Maadani M, Adimi S, Zamani Kia A, Khalilipur 
E. Predictive value of inflammatory indices for 
one year outcome of primary percutaneous 
coronary intervention on saphenous vein graft 
in post-coronary artery bypass grafting patients. 
Acta Cardiol. 2025 Apr;80(2):109-114. doi: 
10.1080/00015385.2024.2413221. 



9Mal J Med Health Sci 22(3): 1583

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

25.	 Atasoy MS, Guven H. Pan-Immune-Inflammation 
Value: A Novel Biomarker for Predicting 
Postoperative Atrial Fibrillation in Young Patients 
Undergoing Off-Pump CABG. J Cardiothorac Vasc 
Anesth. 2025 Jun;39(6):1464-1471. doi: 10.1053/j.
jvca.2025.02.050. 

26.	 Chow SCY, Wong RHL, Yu PSY, Ho JYK, Chan 
JWY, Kwok MWT, Wan S, Fujikawa T, Underwood 
MJ. 10-year outcomes post coronary artery 
bypass grafting in Asian patients with ischemic 
cardiomyopathy: a comprehensive analysis 
of survival and cardiac performance. J Thorac 
Dis. 2020 Mar;12(3):803-812. doi: 10.21037/
jtd.2019.12.72. 

27.	 Miller MA, Cappuccio FP. Ethnicity and 
inflammatory pathways - implications for vascular 
disease, vascular risk and therapeutic intervention. 
Curr Med Chem. 2007;14(13):1409-25. doi: 
10.2174/092986707780831131. 

28.	 Rao SV, O'Donoghue ML, Ruel M, Rab T, Tamis-
Holland JE, Alexander JH, Baber U, Baker H, 
Cohen MG, Cruz-Ruiz M, Davis LL, de Lemos 
JA, DeWald TA, Elgendy IY, Feldman DN, Goyal 
A, Isiadinso I, Menon V, Morrow DA, Mukherjee 
D, Platz E, Promes SB, Sandner S, Sandoval Y, 
Schunder R, Shah B, Stopyra JP, Talbot AW, 
Taub PR, Williams MS. 2025 ACC/AHA/ACEP/
NAEMSP/SCAI Guideline for the Management 

of Patients With Acute Coronary Syndromes: A 
Report of the American College of Cardiology/
American Heart Association Joint Committee 
on Clinical Practice Guidelines. Circulation. 
2025 Apr;151(13):e771-e862. doi: 10.1161/
CIR.0000000000001309. Epub 2025 Feb 27. 
Erratum in: Circulation. 2025 Apr;151(13):e865. 
doi: 10.1161/CIR.0000000000001328. 

29.	 Myles PS, Dieleman JM, Munting KE, Forbes 
A, Martin CA, Smith JA, McGiffin D, Verheijen 
LPJ, Wallace S; DECS-II Investigators and the 
ANZCA Clinical Trials Network. Dexamethasone 
for Cardiac Surgery: A Practice Preference-
Randomized Consent Comparative Effectiveness 
Trial. Anesthesiology. 2024 Nov 1;141(5):859-
869. doi: 10.1097/ALN.0000000000005127. 

30.	 Hostačná L, Mašlanková J, Pella D, Hubková 
B, Mareková M, Pella D. A Multi-Biomarker 
Approach to Increase the Accuracy of Diagnosis 
and Management of Coronary Artery Disease. J 
Cardiovasc Dev Dis. 2024 Aug 23;11(9):258. doi: 
10.3390/jcdd11090258. 


