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Background: The platelet-to-lymphocyte ratio (PLR) is a relatively new hematological marker of inflammation and thrombus activity. The 

question regarding PLR and its use in prospectively predicting in-house mortality in STEMI remains unanswered. The present study evaluated 

the predictive capacity of admission PLR for in-house mortality for patients with STEMI and compared its predictive capacity with the GRACE 

score. Material and Methods: This is a prospective, observational study of sixty consecutive patients with STEMI who presented to a tertiary 

care center between January 2023 and December 2024. At admission, the PLR status was tested on three occasions: admission, Day 1, and Day 

3 of hospitalization. The GRACE score was calculated at the time of admission. The primary outcome of interest was in-hospital cardiovascular 

mortality. The predictive capacity was calculated using receiver operating characteristic (ROC) curve analysis and logistic regression. Results: 

The admission PLR of patients who died was significantly higher (p < 0.001) than the admission PLR of patients who survived. Admission 

PLR for patients who died was statistically higher than that of patients who survived (25.5 ± 3.2 vs 12.8 ± 3.6), p<0.001. In addition, mortality 

was only seen in the highest PLR tertile (≥23; 60% mortality) and high GRACE risk (>140; 52% mortality) group only, with no mortality seen 

in lower tertiles or lower GRACE groups. The admission PLR was a significant independent predictor of mortality with an area under the curve 

(AUC) of 0.990 (95% CI: 0.961—1.000), slightly less than the GRACE AUC (0.992; p=0.31). In the multivariable analysis, the independent 

predictors of mortality were both PLR (adjusted OR 2.17; p=0.001) and GRACE score (adjusted OR 1.24 increase per 10; p=0.003). 

Conclusion: Overall, admission PLR appears accessible, low-cost, and a strongly predictor of in-hospital mortality in STEMI patients. It is 

potentially as useful as the GRACE score risk stratification tool. The simplicity of use, calculation, and accessibility is especially advantageous 

for rapid risk stratification in hospital STEMI patients, particularly when capacity is scarce. 
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INTRODUCTION 
 

Known to be a leading threat to world health, cardiovascular 

disease (CVD) currently accounts for nearly 17.9 million 

deaths annually, roughly 32% of all global deaths.[1] Acute 

Myocardial Infarction (AMI) is a leading cause of serious 

illness requiring extensive resources, even with diagnosis 

protocols and treatment.[2] This situation is particularly 

serious in countries with low- and middle-income 

economies, such as India, where the increasing incidence of 

AMI occurs in younger populations because of "lifestyle 

[changes] and epidemiological transition" (Harrison et al.), 

and the related disease burden and socio-economic burden 

associated with AMI is considerable. 

AMI occurs primarily as the result of atherogenesis, newly 

considered to be a chronic inflammatory disease, involving 

the progressive development of plaque in coronary artery 

locations.[3,4] Plaque rupture or erosion can lead to the 

formation of a thrombus, and this results in the sudden 

occlusion of the coronary arteries.[5] Inflammation is a 

prominent part of this process, from endothelial dysfunction 

to destabilization and rupture of plaque.[6,7] Inflammation is 

also associated with the ectopic remodeling of the left 

ventricle after AMI and a subsequent risk for heart failure, an 

important yet often overlooked issue. 

Conventional inflammatory biomarkers, including C-reactive 

protein (CRP) and interleukin-6 (IL-6), have been linked to poor 

outcomes after AMI; however, their generalizability is limited 

due to cost, accessibility, and variability in testing.[5] This has 

increased interest in simpler prognostic indices obtained from 

routine analysis of complete blood count (CBC). The platelet-to-

lymphocyte ratio (PLR) received attention as a potential 

inflammatory-thrombotic marker.[8] 

The PLR considers the relationship between two cell types: 

platelets, which promote thrombus formation and vascular 
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inflammation, and lymphocytes, whose decrease indicates 

reduced immune regulation.[8] An increased PLR means a 

pro-inflammatory, pro-thrombotic multi-cellular state known 

to be associated with inferior cardiovascular outcomes. In 

support of its prognostic value, clinical studies have 

identified increased admission PLR predicting an increased 

risk of in-hospital mortality and major adverse 

cardiovascular events (MACE) in AMI patients receiving 

primary percutaneous coronary intervention (PCI).[9] A 

systematic review of literature found that an increase in PLR 

was also related to adverse outcomes in acute coronary 

syndrome (ACS).[10] 

Mechanistic studies indicate that an elevated PLR is 

associated with endothelial dysfunction, impaired coronary 

perfusion, adverse ventricular remodeling, and increased 

heart failure risk, following AMI.[11] Yang et al. also reported 

that increased PLR values could independently predict in-

hospital mortality among AMI patients.[12] While other 

hematologic indices have been explored, such as the systemic 

immune-inflammation index (SII) and systemic 

inflammation response index (SIRI), PLR retains appeal 

through simplicity and availability.[11] 

While a growing body of literature exists, PLR has not yet 

been deeply integrated into routine clinical practice. There 

have been challenges to implementation, such as cut-off 

values, population variability, and a lack of standardized 

validation in different ethnic groups and geographic groups. 

Most prior studies were retrospective, highlighting the 

importance of prospective evaluation.[12] 

Considering its low cost, accessibility, and rapid risk 

stratification, this study will evaluate the prognostic 

relevance of admission PLR as a predictor of in-hospital 

mortality in patients with STEMI. If a predictive role for PLR 

score can be established, the future of medical work in patient 

triage could improve, clinical decision-making could be 

guided, and outcomes might improve in these patients at high 

risk for morbidity and mortality.[13] 

 

MATERIALS AND METHODS 

Sample Size: The sample size was estimated based on an 

assumed in-hospital mortality rate of 10-15% for ST-

Elevation Myocardial Infarction patients, a 95% confidence 

interval, and a 10% margin of error. The minimum sample 

size needed for the study was 55 patients. To account for 

attrition, we enrolled 60 patients. 

Data Collection: All patients had a complete clinical 

assessment, ECG, echocardiogram, and routine laboratory 

investigations performed at admission. The Platelet-Lymphocyte 

Ratio (PLR) was calculated from the complete blood count 

(CBC) as absolute platelet count divided by absolute lymphocyte 

count. PLR readings were recorded for: 

·      Day 0 (admission) 

·      Day 1 

·      Day 3 of hospitalization 

The Global Registry of Acute Coronary Events (GRACE) score 

was determined at admission for each patient using discrete 

variables: age, heart rate, systolic blood pressure, serum 

creatinine, Killip class, ST segment changes, presentation in 

arrest, and elevation in cardiac enzymes. 

Outcome measures: The principal outcome measure was in-

hospital death from cardiovascular causes. Patients were 

monitored for clinical adverse events during the clinical 

admission. 

Statistical Analysis: Continuous outcomes will be reported as 

mean ± standard deviation (SD), and the two means will be 

compared with a Student's t-test or Mann-Whitney U test as 

appropriate. Categorical outcomes will be presented as counts 

and proportions, and the two groups in the categorical variables 

were compared using chi-squared tests or Fisher's exact test. 

Receiver operating characteristic (ROC) curves will be used to 

assess the discriminatory performance of PLR and GRACE score 

to predict in-hospital mortality; areas under the curve (AUC) and 

95% confidence intervals (CI) will also be reported. The Youden 

index will be used to derive optimal cut-off values. Univariate 

and multivariate logistic regression analyses were conducted to 

determine independent predictors of mortality. A p-value < 0.05 

was considered statistically significant. 

All statistical analyses were completed using SPSS version 26.0 

(IBM Corp., Armonk, NY, USA). 

 

RESULTS 

Patient Enrolment and Baseline Characteristics 

Sixty-five eligible patients were screened for STEMI, although 

five were eliminated for not having laboratory data, leaving a 

sample of 60. The cohort was primarily male (71%) and had an 

average age of 57 ± 10 years. Baseline characteristics are 

illustrated in Table 1. Most patients were intermediate to high 

risk based on their GRACE scores on admission (mean: 141 ± 

41), and more than half of the cohort appeared to have left 

ventricular dysfunction. 

 

Table 1: Baseline characteristics of the study population 

Variable Mean ± SD / n (%) 

Age (years) 57.35 ± 9.72 

Male sex 44 (71.0%) 

Female sex 16 (26.7%) 

Heart rate (bpm) 78.13 ± 13.04 

Systolic BP (mmHg) 109.37 ± 21.00 

Diastolic BP (mmHg) 67.00 ± 11.86 

Serum creatinine (mg/dL) 2.06 ± 1.02 

Blood urea nitrogen (mg/dL) 80.67 ± 45.44 

Total cholesterol (mg/dL) 208.42 ± 67.01 

LDL cholesterol (mg/dL) 118.33 ± 39.20 

HDL cholesterol (mg/dL) 51.42 ± 13.80 

Triglycerides (mg/dL) 187.05 ± 54.20 
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LV dysfunction – Fair (>50%) 31 (51.7%) 

LV dysfunction – Mild (45–50%) 15 (25.0%) 

LV dysfunction – Moderate (30–44%) 11 (18.3%) 

LV dysfunction – Severe (<30%) 3 (5.0%) 

GRACE score 140.97 ± 41.33 

PLR Day 0 15.35 ± 6.22 

 

Serial PLR Trends and Outcomes: Admission PLR (Day 

0) was significantly higher in non-survivors (25.5 ± 3.2) 

compared to survivors (12.8 ± 3.6, p < 0.001). This difference 

persisted on Day 1 and Day 3 without significant intra-group 

change. Figure 1 shows the divergence in PLR between 

survivors and non-survivors during hospitalization. 

 

Table 2: PLR trend analysis by outcome 

PLR Day Non-survivors (mean ± SD) Survivors (mean ± SD) p-value 

Day 0 25.50 ± 3.19 12.81 ± 3.64 <0.001 

Day 1 25.80 ± 3.25 13.07 ± 3.63 <0.001 

Day 3 26.05 ± 3.21 13.28 ± 3.63 <0.001 

 

 
Figure 1: Line graph showing higher and stable PLR values in 

non-survivors across all three days. 

 

GRACE Score and Mortality: All in-hospital deaths 

occurred in the high-risk GRACE group (>140). Mortality in 

this group was 52%, whereas no deaths occurred in 

intermediate or low-risk groups (p < 0.001 for trend). 

 
Figure 2: Bar chart showing mortality confined to high-risk 

GRACE group. 

 

PLR Tertiles and Mortality: When stratified into tertiles, 

mortality clustered entirely within the highest PLR tertile 

(≥23), where 60% of patients died. No deaths occurred in the 

lower two tertiles. 

 

Table 3: Mortality by GRACE risk category 

GRACE category n Deaths Mortality rate (%) 

High (>140) 23 12 52.17 

Intermediate (109–140) 29 0 0.0 

Low (≤108) 8 0 0.0 

 

Table 4: Mortality by PLR tertile 

PLR tertile n Deaths Mortality rate (%) 

Low (≤14) 20 0 0.0 

Intermediate (15–22) 20 0 0.0 

High (≥23) 20 12 60.0 

 

Table 5: ROC-derived cut-off values and diagnostic performance 

Predictor AUC (95% CI) Optimal cut-off Sensitivity (%) Specificity (%) 

PLR Day 0 0.990 (0.960–1.000) 22.25 100 98 

GRACE score 0.992 (0.972–1.000) 158.0 100 92 
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Figure 3: Bar chart showing stepwise increase in mortality with 

PLR tertiles. 

 

ROC Curve Analysis: Admission PLR demonstrated 

excellent discrimination for in-hospital mortality (AUC = 

0.990, 95% CI: 0.961–1.000), comparable to the GRACE 

score (AUC = 0.992, 95% CI: 0.972–1.000; p = 0.31 for 

difference). 

 

 
Figure 4: ROC curves showing near-identical performance for 

PLR and GRACE 

 

Multivariate Analysis: On multivariate logistic regression, 

both GRACE score and PLR at admission were independent 

predictors of in-hospital mortality: 

• GRACE score (per 10-point increase): Adjusted OR = 1.24 

(95% CI: 1.16–1.53, p = 0.003) 

• PLR Day 0 (per unit increase): Adjusted OR = 2.17 (95% 

CI: 1.18–2.44, p = 0.001) 

 

DISCUSSION 

In this prognostic study, we demonstrated that the admission 

platelet-to-lymphocyte ratio (PLR) was a strong and 

independent predictor of in-hospital mortality in patients 

with STEMI. A PLR of 22.25 had a 100% sensitivity and a 

98% specificity and, therefore, a diagnostic ability 

comparable to the GRACE score. Furthermore, we only 

observed mortality in the highest PLR tertile and the high-risk 

category of the GRACE score. 

Our findings show that we align with and confirm the growing 

evidence regarding PLR as a prognostic marker in acute coronary 

syndromes (ACS). Wang et al. (2018) indicated that a higher 

PLR recorded on admission was associated with increased risk 

of in-hospital mortality and major adverse cardiovascular events 

(MACE) in patients with acute myocardial infarction (AMI) 

undergoing primary PCI. Yang et al. (2020) found that PLR was 

an independent predictor of in-hospital death in patients with 

AMI, whereby the worst outcomes correlated with an increase in 

calculated PLR. In our study, PLR remained a powerful 

predictor, even after controlling for the GRACE score, 

suggesting that the PLR may provide incremental prognostic 

information compared to conventional scoring systems. 

The observed relationship between higher PLR and adverse 

outcomes may reflect the contribution of both thrombocytosis 

and lymphopenia in the context of STEMI, as both drive 

downstream pathophysiology. Specifically, platelets' role in 

thrombus formation, propagating inflammation, and lymphocyte 

depletion reflects stress-related immune suppression.[14] Indeed, 

this mechanism was supported in previous work from Sun et 

al,[15] who also demonstrated a correlation between PLR and 

markers of endothelial dysfunction, with an association between 

PLR and impaired microvascular reperfusion following PCI. 

Our study also parallels the observations of Pruc et al,[16] where 

a systematic review investigated all subtypes of ACS and 

concluded that high PLR was consistently related to higher 

mortality and MACE. Interestingly, the diagnostic utility of PLR 

in our study (AUC=0.990) is among the highest reported. This is 

likely due to the homogeneous nature of our STEMI group and 

the exclusion of other inflammatory confounders. 

From a clinical utility perspective, PLR is uniquely advantageous 

over more complex risk scores in various settings. First, it is 

quick and easy to calculate from routine blood counts at 

admission. Second, it is much easier to calculate in lower 

resource environments. This concept of hematological indices, 

including PLR, as early, cost-effective measures for stratifying 

patients with AMI was echoed in the conclusions of Xu et al.[17] 

Nonetheless, our findings must be interpreted with some 

limitations in mind. The study was conducted at a single center 

with a small sample size, which may affect generalizability. The 

cut-off points for PLR are highly variable across studies,[9-12] and 

currently, there is no accepted cut-off. Furthermore, while we 

took measures to exclude patients with overt inflammatory or 

hematologic diseases, it is still possible that some aspects of 

subclinical inflammation influenced PLR. 

Future studies should consider validating PLR cut-offs in larger 

multi-ethnic populations and the additional prognostic ability of 

PLR when combined with existing scoring systems, such as 

GRACE. Finally, longitudinal studies measuring PLR beyond 

the initial acute phase may help to clarify the role PLR has in 

predicting long-term outcomes. 

Our results prove that admission PLR is a straightforward, 

inexpensive, and highly precise prognostic indicator for STEMI 

patients. In the case of STEMI patients, using PLR might lead to 

early identification of high-risk patients when used alongside the 

GRACE score and provide an opportunity for early intensive 

interventions that may reduce in-hospital mortality. While this 
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study was helpful, it is a single-center study with a small 

sample size and may limit the extrapolation of the results. 

While we believe we excluded patients with clinically 

obvious inflammatory or hematologic disorders, subclinical 

inflammatory and pertinent hematologic conditions may 

have altered PLR results. Additionally, variability in the 

optimal cut-offs for PLR among different populations means 

that the results should be interpreted cautiously until 

validated in larger, multicenter cohorts. 

 

CONCLUSION 

Admission PLR is a rapid, low-cost, and highly accurate 

predictor of in-hospital mortality, on par with established 

GRACE score benchmarks, and has the additional advantage 

of reflecting values from routine blood work at the same time 

without requiring extra effort or financial considerations. 

Admission PLR can be used with existing risk stratification 

models to improve early triage, especially when time is short 

or resources in the emergency department are scarce. 

Including admission PLR into clinical pathways has the 

potential to increase prognostic accuracy as well as optimize 

the quality of acute coronary care. 
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