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Abstract
Background

The neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), and systemic immune-
inflammation index (SIl) have been associated with adverse outcomes in various cardiovascular
populations. However, their comparative prognostic value in oldest-old (= 80 years) patients with acute
coronary syndrome (ACS), coronary heart disease (CHD), and type 2 diabetes mellitus (T2DM) remains
unexplored. We aimed to compare the predictive performance of NLR, PLR, and SlI for in-hospital all-
cause mortality in this population.

Methods

This single-center retrospective cohort study included 372 male patients aged = 80 years with
documented CHD, T2DM, and ACS. NLR, PLR, and Sl were calculated from admission blood tests. The
primary outcome was in-hospital all-cause mortality. Univariate and multivariable logistic regression
models were used to assess the associations, and receiver operating characteristic (ROC) curves were
generated to compare discriminative ability.

Results

The overall in-hospital mortality rate was 80.9% (301/372). None of the three indices was significantly
associated with mortality in univariate analysis (NLR: OR =0.99, 95% Cl 0.95-1.03, P = 0.589; PLR: OR =
1.00,95% CI 1.00-1.00, P = 0.641; Sll: OR =1.00, 95% CI 1.00-1.00, P = 0.994). After multivariable
adjustment for age, heart failure, chronic kidney disease, serum creatinine, and HbA1c, all three indices
remained non-significant (NLR: OR=0.98, P =0.461; PLR: OR=1.00, P =0.281; Sll: OR=1.00, P = 0.890).
ROC analysis showed AUC values of 0.555, 0.526, and 0.540 for NLR, PLR, and SlI, respectively,
indicating negligible discriminative ability.

Conclusion

NLR, PLR, and SlI do not provide independent prognostic information for in-hospital mortality in oldest-
old male patients with CHD, T2DM, and ACS. Routine use of these indices for risk stratification in this
population is not supported by our data.

1. Introduction

The global population is aging rapidly, and the proportion of individuals aged = 80 years is projected to
increase substantially in the coming decades [1]. In the oldest-old, the coexistence of coronary heart
disease (CHD) and type 2 diabetes mellitus (T2DM) is particularly common, affecting up to 20% of this

Page 3/22



population [2]. The oldest-old exhibit unique age-related physiological changes, including sarcopenia,
adipose tissue redistribution, pancreatic B-cell senescence, and heightened inflammatory tone, which
may alter the prognostic significance of traditional risk factors [3-5]. These patients are at extremely
high risk of mortality and major adverse cardiovascular events, yet they are often underrepresented in
clinical trials [6—7]. Moreover, the complex interplay of multiple comorbidities, polypharmacy, and age-
related physiological changes makes risk stratification particularly challenging in this group [8].

Traditional cardiovascular risk factors, such as hypertension, dyslipidaemia, and smoking, have well-
established prognostic value in middle-aged and younger elderly populations [9]. However, their
predictive utility diminishes with advancing age, where competing risks and frailty become more
influential [10-11]. In recent years, composite indices derived from routine laboratory tests have gained
attention as potential biomarkers. The neutrophil-to-lymphocyte ratio (NLR), calculated from neutrophil
and lymphocyte counts, reflects the balance between systemic inflammation and adaptive immune
response [12]. Numerous studies have demonstrated that elevated NLR is independently associated with
adverse outcomes across a wide spectrum of cardiovascular conditions, including acute and chronic
coronary syndromes, heart failure, atherosclerotic disease, and cardiac arrhythmias [13-14]. A meta-
analysis of patients with myocardial infarction confirmed that elevated NLR significantly predicts major
adverse cardiovascular events and all-cause mortality [15]. Similarly, in patients with diabetes, NLR has
been shown to be a reliable prognostic marker for mortality outcomes [16].

The platelet-to-lymphocyte ratio (PLR) is another inflammation-based index that integrates platelet count
— a marker of thrombosis and inflammation — with lymphocyte count. Emerging evidence suggests that
PLR is also associated with cardiovascular prognosis. A recent meta-analysis of 18 studies
demonstrated that higher PLR significantly predicts increased mortality and major adverse
cardiovascular events in patients with myocardial infarction [17]. In hypertensive individuals, elevated
PLR independently predicts heightened risks of both all-cause and cardiovascular mortality [18].
Furthermore, studies have revealed V-shaped or J-shaped relationships between PLR and mortality in
patients with cardio-cerebrovascular disease and asymptomatic coronary artery disease, highlighting the
complexity of its prognostic role [19-20]. However, the evidence regarding PLR's utility in heart failure
populations remains less conclusive, with some meta-analyses suggesting that PLR should be used with
caution for prognosis assessment in heart failure patients [21].

The systemic immune-inflammation index (Sll), first proposed by Hu et al. in 2014, is a more
comprehensive biomarker calculated as platelet count x neutrophil count / lymphocyte count, thereby
integrating three distinct immune-inflammatory pathways [22]. Compared with NLR and PLR, Sl may
offer a more holistic reflection of the host's inflammatory and immune status. An umbrella review of
meta-analyses found that high SlI levels are significantly associated with an increased risk of
cardiovascular diseases (OR =1.67,95% Cl: 1.06—2.61) and major adverse cardiovascular events [23]. In
patients with heart failure with preserved ejection fraction, Sl has been shown to outperform
conventional inflammatory markers in predicting cardiovascular outcomes and rehospitalization [24].
Among patients with diabetes or prediabetes, Sl exhibits a U-shaped relationship with all-cause
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mortality and a J-shaped association with cardiovascular mortality [25]. Furthermore, in critically ill
patients with atrial fibrillation, NLR, PLR, and SlI have all been independently associated with increased
risk of all-cause mortality [26].

Despite the substantial body of evidence supporting the prognostic value of NLR, PLR, and SlI in various
cardiovascular populations, several important knowledge gaps remain. First, the vast majority of existing
studies have been conducted in middle-aged or relatively younger elderly populations, with very limited
data specifically addressing the oldest-old (= 80 years) — a group in which immunosenescence and
chronic inflammation may fundamentally alter the relationship between inflammatory biomarkers and
outcomes [27]. Second, while these indices have been individually validated across diverse settings,
head-to-head comparisons of NLR, PLR, and SlI within the same cohort — particularly in the oldest-old
population with ACS — are scarce. It remains unclear which of these three readily available indices, if
any, provides the most clinically useful prognostic information in this specific group. Third, the
prognostic value of these indices in oldest-old patients with the triple burden of CHD, T2DM, and ACS
has not been systematically examined. Given that these patients represent a particularly high-risk
subgroup with unique pathophysiological features — including heightened inflammatory tone, advanced
atherosclerotic burden, and multi-organ dysfunction — the predictive performance of these indices may
differ substantially from that observed in younger or less comorbid populations [28—-29]. Finally, in the
era of contemporary standardized medical therapy, the independent prognostic value of these indices
may be attenuated by the widespread use of cardioprotective medications that directly modulate
inflammatory pathways [30].

Therefore, the present study was designed to address these gaps by: (1) evaluating the associations of
NLR, PLR, and SlI with in-hospital all-cause mortality in a cohort of oldest-old (= 80 years) male patients
with CHD, T2DM, and ACS; and (2) comparing the predictive performance of these three indices using a
head-to-head design.

2. Methods
2.1 Study design and participants

This was a single-center retrospective cohort study conducted at the Department of Geriatric Cardiology,
General Hospital of Southern Theater Command, Guangzhou, China. We included male patients aged >
80 years who were hospitalized between January 2011 and December 2022 with documented diagnoses
of CHD, T2DM, and ACS.

CHD was defined as a history of myocardial infarction, coronary revascularization (percutaneous
coronary intervention or coronary artery bypass grafting), or angiographically documented stenosis >
50% in at least one major epicardial coronary artery [31]. T2DM was defined according to the American
Diabetes Association criteria: fasting glucose = 7.0 mmol/L, HbA1c = 6.5%, or use of glucose-lowering
medications [32]. ACS was defined based on the Fourth Universal Definition of Myocardial Infarction,
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encompassing ST-segment elevation myocardial infarction (STEMI), non-ST-segment elevation
myocardial infarction (NSTEMI), and unstable angina [33].

Exclusion criteria were: (1) age < 80 years; (2) female sex; (3) absence of CHD, T2DM, or ACS; (4) missing
data on key variables (age, sex, death status, neutrophil count, lymphocyte count, or platelet count). A
total of 372 patients were finally included in the analysis.

2.2 Data collection

Demographic characteristics, clinical history, vital signs, laboratory parameters, and in-hospital mortality
data were extracted from electronic medical records using a standardized case report form. The
following variables were collected: age, sex, body mass index (BMI), systolic and diastolic blood
pressure, comorbidities (hypertension, heart failure, chronic kidney disease [CKD], and stroke), and
laboratory parameters (neutrophil count, lymphocyte count, platelet count, serum creatinine, blood urea
nitrogen, and HbA1c). All laboratory measurements were obtained within 24 hours of admission.

2.3 Definition of indices

The three inflammation-based indices were calculated from admission complete blood count results as
follows:

NLR = neutrophil count / lymphocyte count
PLR = platelet count / lymphocyte count
SlI = (platelet count x neutrophil count) / lymphocyte count

These indices were analyzed both as continuous variables and categorized into tertiles based on their
distribution in the study population.

2.4 Outcome

The primary outcome was all-cause in-hospital mortality. Death status was ascertained from hospital
electronic medical records and discharge summaries. All deaths occurring during the index
hospitalization were recorded, regardless of the underlying cause.

2.5 Statistical analysis

Continuous variables were presented as mean + standard deviation (SD) or median with interquartile
range (IQR), depending on the distribution. Categorical variables were presented as frequencies (n) and
percentages (%). For each index, patients were divided into tertiles (low, medium, high) based on the
distribution of index values.

Baseline characteristics were compared across tertiles using one-way analysis of variance (ANOVA) for
continuous variables and chi-square tests for categorical variables. Comparisons of mortality rates
across tertiles were performed using the chi-square test.
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Univariate logistic regression was first performed to assess the association of each index and other
covariates (age, BMI, heart failure, CKD, stroke, serum creatinine, blood urea nitrogen, and HbA1c) with
in-hospital mortality. Variables with P < 0.10 in univariate analysis were candidates for multivariable
adjustment; clinically important variables (age, heart failure, CKD) were also included regardless of
statistical significance.

Three separate multivariable logistic regression models were constructed for NLR, PLR, and SlI,
respectively. Each model adjusted for the same set of covariates: age (continuous), heart failure (yes vs.
no), CKD (yes vs. no), serum creatinine (continuous), and HbA1c (continuous). Results were reported as
odds ratios (OR) with 95% confidence intervals (Cl).

The discriminative ability of each index for predicting in-hospital mortality was evaluated using receiver
operating characteristic (ROC) curves, and the area under the curve (AUC) was calculated.

All statistical analyses were performed using R version 4.6.0 (R Foundation for Statistical Computing,
Vienna, Austria). A two-sided P-value < 0.05 was considered statistically significant.
2.6 Ethical approval

The study protocol was reviewed and approved by the Institutional Review Board of the General Hospital
of Southern Theater Command (approval number: pending). Because of the retrospective design and the
use of anonymized data extracted from electronic medical records, the requirement for written informed
consent was waived. All data were anonymized before analysis, and patient confidentiality was strictly
maintained throughout the study.

3. Results

3.1 Baseline characteristics

A total of 372 oldest-old male patients with documented CHD, T2DM, and ACS were included in this
analysis. The mean age was 85.1 + 4.2 years (range 80—99 years). Overall in-hospital mortality was
80.9% (301/372). The distributions of NLR, PLR, and Sl are summarized in Table 1. The mean values
were 6.97 + 5.86 for NLR, 165.13 + 88.38 for PLR, and 1802.6 + 1556.8 for SlI. Missing data were
minimal for all three indices (six cases, 1.6%).

Baseline characteristics of the study population stratified by NLR tertiles are presented in Table 1.
Patients in the low NLR tertile had a significantly higher prevalence of heart failure (10.7% vs. 1.6% vs.
4.1%, P = 0.006) and higher BMI (P = 0.001) compared with those in the medium and high tertiles. No
significant differences were observed for age, blood pressure, renal function, or HbA1c across NLR
tertiles. Baseline characteristics stratified by PLR tertiles are presented in Supplementary Table S1.
Baseline characteristics stratified by Sl tertiles are presented in Supplementary Table S2.

3.2 Mortality rates by tertile
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Table 2 presents the mortality rates across tertiles for each index. For NLR, mortality rates were 86.1%
(105/122) in the low tertile, 78.7% (96/122) in the medium tertile, and 77.0% (94/122) in the high tertile.
Similar patterns were observed for PLR (82.8%, 80.3%, and 78.7%, respectively) and SlI (83.6%, 80.3%,
and 77.9%, respectively). Although the lowest tertile paradoxically showed the highest mortality across
all three indices, chi-square tests revealed no statistically significant differences across tertiles for any of
the indices (NLR: P = 0.165; PLR: P > 0.05; SlI: P > 0.05), as illustrated in Figure 1.

3.3 Logistic regression analysis

Univariate logistic regression showed that none of the three indices was significantly associated with in-
hospital mortality (NLR: OR = 0.99, 95% C1 0.95-1.03, P = 0.589; PLR: OR = 1.00,95% CI 1.00-1.00, P =
0.641; Sll: OR =1.00,95% CI 1.00-1.00, P = 0.994). Heart failure showed a borderline association (OR =
5.79,95% Cl 1.19-104.50, P = 0.088), while age, BMI, CKD, stroke, creatinine, BUN, and HbA1c were not
significantly associated with mortality (all P > 0.05).

In the multivariable logistic regression models, after adjusting for age, heart failure, CKD, serum
creatinine, and HbA1c, NLR remained non-significant (OR = 0.98, 95% Cl 0.94-1.03, P = 0.461). Similarly,
PLR (OR =1.00,95% CI 1.00-1.00, P = 0.281) and Sl (OR = 1.00, 95% CI 1.00-1.00, P = 0.890) showed
no independent association with mortality, as shown in Table 3. None of the covariates achieved
statistical significance in any of the three models.

3.4 ROC analysis

ROC analysis showed that all three indices had negligible discriminative ability for predicting in-hospital
mortality. The AUC values were 0.555 for NLR, 0.526 for PLR, and 0.540 for SlI, all close to 0.5, indicating
no clinical utility (Figure 2).

3.5 Summary of findings

In summary, NLR, PLR, and SII were not associated with in-hospital mortality in this cohort of oldest-old
male patients with CHD, T2DM, and ACS, either in univariate or multivariable analyses. The paradoxical
inverse trends and the low AUC values suggest that routine inflammatory indices derived from
admission blood counts have no prognostic value in this specific population.

4. Discussion

4.1 Main findings

In this retrospective cohort study of 372 oldest-old (=80 years) male patients with CHD, T2DM, and ACS,
we conducted a head-to-head comparison of three readily available inflammation-based indices — NLR,
PLR, and SIl — for predicting in-hospital all-cause mortality. The key findings are threefold. First, none of
the three indices was significantly associated with mortality in univariate analysis, and this null
association persisted after multivariable adjustment for age, heart failure, CKD, serum creatinine, and
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HbA1c. Second, the ROC analysis confirmed the lack of discriminative ability for all three indices, with
AUC values approximating 0.5 — essentially equivalent to random guessing. Third, we observed a
paradoxical inverse trend across tertiles for all three indices, with the lowest tertile showing the highest
mortality, further challenging the notion that these indices have prognostic utility in this population.

To the best of our knowledge, this is the first study to systematically compare NLR, PLR, and Sll in the
same cohort of oldest-old patients with the triple burden of CHD, T2DM, and ACS. Our findings suggest
that routine inflammatory indices derived from admission blood counts have no independent prognostic
value in this specific high-risk, multimorbid population.

4.2 Why did all three inflammatory indices fail to predict mortality in this population?

The consistent null findings across three different indices — each reflecting distinct but overlapping
aspects of systemic inflammation and immune response — raise an important question: why do these
well-established prognostic markers fail in this particular population? We propose several
interconnected mechanisms that may explain these observations.

First, this cohort represents an extreme-age population with an exceptionally high short-term mortality
rate (80.9%). In such a high-acuity setting — where patients are admitted with ACS and frequently
complicated by acute decompensated heart failure, cardiogenic shock, or multi-organ dysfunction — the
overwhelming impact of acute iliness severity may completely eclipse the prognostic signal carried by
baseline inflammatory indices [34]. Under these circumstances, the incremental prognostic value of
admission NLR, PLR, or Sll — which primarily reflect chronic inflammatory tone — is likely nullified by the
acute-phase response [35].

Second, the oldest-old population is characterized by a state of immunosenescence — the age-related
progressive dysregulation of the immune system, marked by chronic low-grade inflammation (often
termed "inflammaging") and impaired adaptive immunity [36]. Previous studies have demonstrated that
traditional risk factors lose their predictive power in the oldest-old [37-38], and our findings extend this
observation to inflammation-based composite indices.

Third, all patients in this cohort were receiving contemporary standardized medical therapy, including
statins, antiplatelet agents, beta-blockers, and glucose-lowering medications. Many of these agents have
direct or indirect immunomodulatory effects [39-40], which may have attenuated the inflammatory signal
captured by NLR, PLR, and SlI at admission [41].

Fourth, the clinical heterogeneity within our cohort — including varying degrees of renal dysfunction,
heart failure severity, and glycemic control — may have contributed to the null findings. Although we
adjusted for these factors in our multivariable models, residual confounding from unmeasured factors
(such as frailty, nutritional status, functional capacity, and acute illness severity) cannot be excluded [42-
43].

4.3 Comparison with previous studies
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Our findings contrast with the substantial body of literature supporting the prognostic value of NLR, PLR,
and Sl in various cardiovascular populations. In younger or middle-aged patients with ACS, elevated NLR
has been consistently associated with adverse outcomes [13]. Similarly, PLR and SII have shown
prognostic utility in patients with myocardial infarction, heart failure, and atrial fibrillation [17, 23].
However, these studies predominantly included patients with a mean age of 60—70 years, with relatively
fewer comorbidities and longer follow-up durations. The generalizability of these findings to the oldest-
old population has remained uncertain.

Our study aligns with the emerging evidence that the prognostic value of conventional biomarkers
diminishes with advancing age. De Ruijter et al. demonstrated that traditional cardiovascular risk factors
failed to predict cardiovascular mortality in 85-year-olds [37]. Dalton et al. similarly reported that these
risk factors had little to no association with cardiovascular events in individuals aged =85 years [38]. Our
findings extend these observations to a more acutely ill population — oldest-old patients with ACS — and
demonstrate that not just Sll, but also the simpler indices NLR and PLR, lack prognostic utility.

4.4 Paradoxical inverse trend across tertiles

An unexpected observation in our study was the paradoxical inverse trend across tertiles for all three
indices: patients in the lowest tertile paradoxically had the highest mortality, while those in the highest
tertile had the lowest mortality. Although this trend did not reach statistical significance, it warrants
discussion.

One possible explanation is the phenomenon of "reverse epidemiology" or "obesity paradox,’ which has
been described in various chronic disease populations, including heart failure, CKD, and the elderly [44-
45]. In these populations, traditional risk factors — including inflammatory markers — may exhibit inverse
associations with outcomes due to the competing effects of malnutrition, frailty, and catabolic states.

4.5 Clinical implications

Our findings have several important clinical implications. First, they suggest that routine calculation of
NLR, PLR, or Sll from admission blood tests is not useful for prognostication in oldest-old male patients
with ACS. Clinicians should not rely on these indices for risk stratification in this population, and should
instead focus on more relevant clinical factors such as acute illness severity, cardiac function, renal
function, and functional status.

Second, our results caution against the indiscriminate extrapolation of prognostic findings from younger
or healthier populations to the oldest-old. The oldest-old represent a distinct physiological phenotype,
and biomarkers validated in general populations may not perform similarly in this age group.

Third, the consistent null findings across three different indices highlight the need for novel risk
stratification tools specifically designed for the oldest-old population. Given the high mortality rate and
the unique pathophysiology of this group, traditional biomarkers may be insufficient, and alternative
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approaches — such as frailty assessment and functional capacity evaluation — may be more
informative [42-43].

4.6 Strengths and limitations

This study has several strengths. First, to our knowledge, it is the first head-to-head comparison of NLR,
PLR, and Sll in oldest-old patients with CHD, T2DM, and ACS. Second, the relatively large sample size (n =
372) for a study focusing exclusively on =80-year-old patients provides adequate statistical power for
multivariable adjustment. Third, we used in-hospital all-cause mortality as the outcome, which is a robust
and unbiased endpoint.

Several limitations should be acknowledged. First, this was a single-centre retrospective study, which
may introduce selection bias and limit generalizability [46]. Second, we only had baseline measurements
of the inflammatory indices; dynamic changes during hospitalization may carry additional prognostic
information that was not captured [47]. Third, we lacked data on nutritional status (e.g., serum albumin)
and functional capacity (e.g., activities of daily living), which have been shown to be important
prognostic factors in older populations [48-49]. Fourth, despite adjusting for key clinically relevant
covariates, residual confounding from unmeasured variables cannot be excluded. Fifth, our cohort
consisted exclusively of male patients, reflecting the sex distribution of our hospital's geriatric cardiology
unit; whether these findings extend to female patients requires further investigation. Sixth, our outcome
was in-hospital mortality, which may differ from long-term mortality in terms of risk factor associations.
Finally, the high mortality rate (80.9%) may have limited our ability to detect associations between the
indices and mortality, although this high event rate actually provided substantial statistical power for our
analyses.

4.7 Future directions

Future research should focus on several areas. First, prospective studies with longer follow-up are
needed to confirm whether these null findings extend to post-discharge mortality and long-term
outcomes. Second, studies that incorporate dynamic measurements of inflammatory indices — rather
than relying solely on single admission values — may better capture the prognostic information
contained in these biomarkers [47]. Third, the inclusion of comprehensive geriatric assessments,
including frailty indices, cognitive function, and nutritional status, may help identify more robust
prognostic factors in the oldest-old population [48-49]. Fourth, investigations in female patients and in
different ethnic groups are needed to assess the generalizability of our findings.

4.8 Conclusion

In this cohort of 372 oldest-old male patients with CHD, T2DM, and ACS, none of the three inflammation-
based indices — NLR, PLR, or SII — was independently associated with in-hospital all-cause mortality.
The ROC analysis confirmed their lack of discriminative ability, with AUC values approximating 0.5.
These findings suggest that routine calculation of these indices from admission blood counts is not
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useful for risk stratification in this specific population. Clinicians should not rely on NLR, PLR, or SlI for
prognostication in oldest-old patients with ACS, and future research should focus on developing age-
specific risk assessment tools that incorporate geriatric domains beyond traditional biomarkers.
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Tables

Table 1. Baseline characteristics of the study population stratified by NLR tertiles
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Variable Low NLR (n=122) Medium NLR (n=122) High NLR (n=122) P value
Age, years 85.58 +£3.95 85.26 +2.93 85.11+2.70 0.506
BMI, kg/m? 25.24 + 4.01 26.26 + 3.06 24.58 + 3.53 0.001
SBP, mmHg 126.38 £ 18.82 125.15+18.87 123.08 £ 19.16 0.391
DBP, mmHg 76.72 £ 14.58 77.80 £ 15.91 77.51£14.04 0.841
SCr, pmol/L 87.69 +21.35 88.86 + 62.83 91.86 +79.96 0.856
BUN, mmol/L 462 +1.71 429 +1.30 480+ 2.05 0.071
HbA1c, % 6.03 £ 1.41 5.86 +1.11 5.89+1.42 0.609
Hypertension, n (%) 0.058
Normal 70 (57.4) 87 (71.3) 87 (71.3)
Grade 1 7 (5.7) 8 (6.6) 9(7.4)
Grade 2 18 (14.8) 16 (13.1) 12 (9.8)
Grade 3 27 (22.1) 11 (9.0) 14 (11.5)
Heart failure, n (%) 0.006
No 109 (89.3) 120 (98.4) 117 (95.9)
Yes 13(10.7) 2 (1.6) 5(4.1)
CKD, n (%) 0.125
No 114 (93.4) 120 (98.4) 118 (96.7)
Yes 8 (6.6) 2(1.6) 4(3.3)
Footnotes:

Data are presented as mean + SD or n (%). P values were calculated using one-way ANOVA (continuous
variables) or chi-square test (categorical variables). Hypertension grade was defined according to the
Chinese Hypertension Prevention and Treatment Guidelines (2018 revision): Grade 1: SBP 140-159

mmHg and/or DBP 90-99 mmHg; Grade 2: SBP 160—-179 mmHg and/or DBP 100—-109 mmHg; Grade 3:
SBP =180 mmHg and/or DBP =110 mmHg. Stroke history was not reported as all patients had no
documented history of stroke.

Abbreviations: NLR, neutrophil-to-lymphocyte ratio; BMI, body mass index; SBP, systolic blood pressure;
DBP, diastolic blood pressure; SCr, serum creatinine; BUN, blood urea nitrogen; HbA1c, glycated
hemoglobin; CKD, chronic kidney disease.
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Table 2. Mortality rates by tertile of NLR, PLR, and SlI

Index Low tertile Medium tertile High tertile P for trend
NLR 105/122 (86.1%) 96/122 (78.7%) 94/122 (77.0%) 0.1653
PLR 101/122 (82.8%) 98/122(80.3%) 96/122(78.7%) 0.7175
Sl 102/122 (83.6%) 98/122(80.3%) 95/122(77.9%) 0.5238

Footnotes:
P for trend was calculated using the Cochran-Armitage trend test. NLR, neutrophil-to-lymphocyte ratio;
PLR, platelet-to-lymphocyte ratio; Sll, systemic immune-inflammation index.

Table 3. Multivariable logistic regression models comparing NLR, PLR, and Sl for predicting all-cause
mortality

Variable Model 1 (NLR) Model 2 (PLR) Model 3 (SlI)

Index (per unit) 0.98 (0.94-1.03), .00 (1.00-1.00), 1.00 (1.00-1.00),
P=0.461 P=0.281 P=0.890

Age (per year) 1.05 (O 95-1.16), 1.05(0.95-1.17), 1.05(0.95-1.16),
P=0.350 P=0.318 P=0.343

Heart failure (yesvs  5.38 (0.80-118.05), 5.71 (0.84-125.08), 5.35(0.80-117.15),

no) P=0.156 P=0.142 P=0.157

CKD (yes vs no) 0.30 (0.05-1.77), 0.31 (0.05-1.80), 0.31(0.05-1.78),
P=0.164 P=0.169 P=0.167

Creatinine (per 1.00 (0.99-1.00), 1.00 (0.99-1.00), 1.00 (0.99-1.00),

pumol/L) P=0.205 P=0.168 P=0.195

HbA1c (per %) 0.91(0.75-1.13), 0.90 (0.74-1.11) 0.91 (0.75-1.13),
P=0.371 P=0.314 P=0.376

Footnotes:

All models adjusted for age, heart failure, chronic kidney disease, serum creatinine, and HbA1c. Data are
presented as odds ratio (95% confidence interval). NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-
lymphocyte ratio; SlI, systemic immune-inflammation index; CKD, chronic kidney disease; HbA1c,
glycated hemoglobin.
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Mortality Rate by Tertile for Each Index
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Figure 1

Mortality rates by tertile for NLR, PLR, and SlI. Bars represent mortality rates with exact percentages
shown above each bar.

Footnotes:
Chi-square tests showed no significant differences in mortality across tertiles for any of the three indices

(all P >0.05).
NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; Sll, systemic immune-
inflammation index.
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ROC Comparison
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Figure 2

ROC curves of NLR, PLR, and SlI for predicting all-cause mortality. Area under the curve (AUC) values
were 0.555 for NLR, 0.526 for PLR, and 0.540 for SlI.

Footnotes:
Pairwise comparisons using DeLong's test showed no significant differences between AUCs (all P >

0.05).
NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; Sll, systemic immune-
inflammation index.
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