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Objectives: To present the most up-to-date systematic review and meta-
analysis assessing the relationship between the neutrophil-to-lymphocyte ratio
(NLR) and mortality in individuals diagnosed with sepsis.

Methods: We conducted a systematic literature retrieval via PubMed, Embase,
Web of Science, and Cochrane Library until March, 2025 for studies which
evaluated the link between NLR and the mortality of patients with sepsis. Odds
ratios (OR) and 95% confidence intervals (Cl) were used for data pooling. In
addition, sensitivity analysis and subgroup analysis were performed to examine
the stability of the results and potential sources of heterogeneity. All analyses
were performed using Review Manager 54 and STATA 15.1.

Results: A total of 21 studies including 23,621 patients were incorporated into
the meta-analysis. The results demonstrated a significantly higher mortality (OR:
1.11; 95% Cl: 1.08, 1.14; p<0.00001) in the group with high NLR compared with
the group with low NLR. The sensitivity analysis confirmed the stability of this
result. In addition, subgroup analysis by cut-off and sample size showed that
the predictive value of NLR for mortality was still significant in all subgroups
(p < 0.05).

Conclusion: NLR was significantly associated with the risk of death in individuals
diagnosed with sepsis. The higher the NLR, the higher the risk of death.
Considering the potential publication bias and inevitable heterogeneity of this
study, further large-sample, multicenter, prospective clinical studies are needed
in the future to verify the exact link between NLR and the risk of death in patients
with sepsis.

Systematic review registration: Our systematic review has been registered
in the International Prospective Register of Systematic Reviews (PROSPERO).
The unique identifier is CRD420251050651, and the publicly accessible URL is
https://www.crd.york.ac.uk/PROSPERO/view/CRD420251050651.
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1 Introduction

Sepsis is defined as a life-threatening organ dysfunction caused by
a dysregulated host response to infection (1). Genes encoding
inflammatory cytokines, signal transduction factors, and cell adhesion
molecules are overactivated, causing a dramatic increase in
inflammatory cytokines, manifested as immune hyperfunction,
resulting in one or more organ dysfunction, which is the main cause
of early death in individuals diagnosed with sepsis (2). Every year,
around 31.5 million people across the globe are affected by sepsis,
leading to approximately 5.3 million deaths (3). In the United States,
an estimated 1 million new sepsis cases are reported each year (4). in
regions such as Western Asia, sepsis is diagnosed in over 41.76% of
ICU admissions, with a mortality rate exceeding 55.8% (5). The death
rate from sepsis tends to be even higher in Asian countries like China
and India compared to European nations (6). In recent years, with the
implementation of sepsis management guidelines and the
improvement of systematic and procedural monitoring, diagnosis, and
management of sepsis, these measures have contributed to a significant
reduction in early mortality rate of individuals diagnosed with sepsis
(7). Unfortunately, the long-term outcomes of sepsis survivors have
not improved over time. About 50% of individuals diagnosed with
sepsis recover, one-third die within a year, and one-sixth suffer severe,
lasting damage (8). Therefore, it is important to assess the stage of
sepsis in patients early and understand the pathophysiology of
the disease.

The neutrophil to lymphocyte ratio (NLR) reflects the status of the
innate and adaptive immune systems. Neutrophils, as the core of
innate immunity, clear pathogens through phagocytosis and release
inflammatory mediators; while lymphocytes, as the key to adaptive
immunity, coordinate specific immune responses, produce antibodies
and perform immune regulation by differentiating into different
subsets (such as T cells and B cells). Therefore, NLR may serve as an
indicator to measure the balance between innate immune activation
and adaptive immune suppression (9). Therefore, the NLR may serve
as an indicator of the interplay between innate and adaptive immune
responses. As a novel marker of inflammation, NLR is a reliable
parameter for describing immune responses to various stimuli (10,
11). NLR is calculated by dividing the absolute neutrophil count by
the absolute lymphocyte count (12), which is an easy-to-use and
efficient parameter. In recent years, the value of NLR in the diagnosis
and prognosis of inflammatory diseases has attracted much attention
(13, 14). An elevated NLR can effectively reflect the body’s
inflammatory and stress response state, and demonstrates high
sensitivity in detecting systemic inflammation (15).

The meta-analysis by Wu et al. (16) analyzed studies published
before 2023, and the results showed that NLR is a reliable and valuable
biomarker for prediction of the prognosis and mortality risk of adults
with sepsis. However, since the publication of Wu'’s study (16), several
large-scale clinical studies investigated the prognostic importance of
NLR in individuals with sepsis, and the conclusions were inconsistent.
Therefore, this study re-evaluates the prognostic value of NLR for
mortality in individuals with sepsis through a systematic literature
review and meta-analysis. The goal is to provide a solid evidence base
for improving the risk stratification of patients with sepsis and
formulating individualized intervention strategies, and to inform
future translational applications of inflammatory markers in
sepsis management.
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2 Methods
2.1 Literature search

Our meta-analysis was performed in accordance with the 2020
PRISMA and registered in the PROSPERO (CRD420251050651). The
search was conducted via PubMed, Embase, Web of Science, Cochrane
Library up to March 2025 for studies that focused on the association
between NLR and the mortality in individuals with sepsis. To identify
relevant studies, we employed a comprehensive search strategy with the
Lymphocytes,” “Mortality;” “Death”
and “Sepsis” The PubMed search methodology is outlined below:
(((((“Neutrophils’[Mesh]) OR (((Neutrophil) OR (Polymorphonuclear
Leukocyte)) OR (LE Cell))) AND ((“Lymphocytes’[Mesh]) OR
((Lymphocyte) OR (Lymphoid Cell)))) AND (Ratio)) AND
((“Sepsis”[Mesh]) OR ((((((Bloodstream Infection) OR (Septicemia)) OR
(Blood Poisoning)) OR (Pyemia)) OR (Pyaemia)) OR (Pyohemia))))
AND ((“Mortality”[Mesh]) OR (((Mortalities) OR (Death Rate)) OR
(Death))). As part of our comprehensive search process, we also manually

» <

following keywords: “Neutrophils;

examined the bibliographies of all eligible studies. The selection of relevant
literature was conducted independently by two reviewers, and any
inconsistencies were resolved through discussion. Details of the complete
search protocol can be found in Supplementary Table S1.

2.2 Inclusion and exclusion criteria

The studies included in the analysis fulfilled the following: (1) the
research design had to be a cohort study, case-control study, or
randomized controlled trial; (2) the study population consisted of patients
diagnosed with sepsis; (3) the primary objective was to determine the
association between NLR and sepsis-related mortality; and (4) sufficient
multivariate data were available to calculate odds ratios (ORs) with
corresponding 95% confidence intervals (Cls). Manuscripts categorized
as study protocols, unpublished works, non-original publications (such as
letters, editorials, abstracts, replies, or corrections), those lacking adequate
data, review articles, or studies of low methodological quality were
excluded from the final selection.

2.3 Data abstraction

To ensure accuracy, data were independently collected by two
authors. Any discrepancies were addressed through consultation with
a third author. For each included study, the following information was
retrieved: the first author’s name, publication year, country, study
design, population’s characteristics, sample size, age, sex, NLR cut-off
value, and ORs with 95% CIs from multivariate analyses. If any data
were missing or incomplete, the corresponding authors were
approached to for the full dataset, if accessible.

2.4 Quality evaluation

An evaluation of methodological quality was conducted through the
application of the Newcastle-Ottawa Scale (NOS) (17). A quality score
ranging from 7 to 9 on the NOS indicated high quality (18), whereas
entries with scores below 7 were excluded from the meta-analysis. Two
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reviewers independently conducted the quality assessment, and
discrepancies were resolved after consultation among the authors.

2.5 Statistical analysis

The meta-analysis was performed using Review Manager 5.4.1.
OR with 95% Cls were applied to synthesize the data. Heterogeneity
across outcomes was assessed using the chi-squared (y2) test
(Cochran’s Q) and inconsistency index (I?) (19). High heterogeneity
was defined as a y2 p value less than 0.1 or an I value exceeding 50%.
To calculate the overall OR and 95% CI, a random-effects model was
applied. Additionally, sensitivity and subgroup analyses were
conducted to assess the stability of the results and identify potential
sources of heterogeneity. Subgroup analyses were performed based on
prespecified hypotheses (including cutoff and sample size). After
categorization, the Generic Inverse Variance method in Review

10.3389/fmed.2025.1637365

Manager 5.4.1 software was used, again employing a random-effects
model, to calculate the pooled OR and 95% CI for each subgroup.
Heterogeneity within subgroups was assessed using the Cochran’s Q
test and the I* statistic. We assessed publication bias by creating funnel
plots in Review Manager 5.4.1 and conducting Egger’s regression tests
(17) through Stata 15.1 for outcomes with 3 or more articles included.
For publication bias, a p value under 0.05 was regarded as
statistically significant.

3 Results

3.1 Literature retrieval and study
characteristics

The flowchart in Figure 1 outlines the process of literature retrieval
and selection. At the beginning 1,599 studies were identified through

1599 of records identified
through database
searching: PubMed (n =

0 of additional
records identified
through other sources

292), Embase (n = 879),
Web of Science (n = 402),
and Cochrane (n = 26)

614 of records after
duplicates removed

985 of records screened

45 of full-text articles
assessed for eligibility

21 of studies included in
qualitative synthesis

21 of studies included in
quantitative synthesis
(meta-analysis)

FIGURE 1
Flowchart of the systematic search and selection process.

940 of records excluded:

1. Not related to the topic; 2. Replies
and comments; 3. Reviews and
meta-analyses; 4. Case reports

24 of full-text articles excluded, due
to insufficient data and low quality
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TABLE 1 Characteristics and quality assessment of included studies.

Region Study Population No. of Gender
design patients
Male Female
Adult patients with sepsis
Akatsuka et al. (2021) (50) Japan Retrospective 238 158 80 67 NA 8
and septic shock
Bou Chebl et al. (2025) (10) USA Prospective Adult patients with sepsis 874 515 359 734 14.15 8
He et al. (2025) (15) China Retrospective | Adult patients with sepsis 377 186 191 68 15.1 7
Critically-ill adult septic
Hwang et al. (2017) (20) Korea Retrospective 1,395 787 608 65 NA 7
patients
Elderly patients with
Jin et al. (2024) (21) China Retrospective severe sepsis combined 162 95 67 70.81 3.482 8
with diabetes mellitus
Adult septic patients with
Lietal. (2024) (22) China Retrospective 1,175 749 426 71.46 12.58 7
coronary artery disease
Adult patients with
Liang et al. (2022) (23) China Retrospective bloodstream infections 146 86 60 63.32 0.476 7
and sepsis
Adult patients with sepsis
Liu et al. (2021) (24) China Retrospective caused by intra- 216 116 100 54.7 4.18 7
abdominal infection
Liu et al. (2021) (25) China Retrospective | Adult patients with sepsis 264 167 97 52.94 5.55 7
Liu et al. (2016) (26) China Prospective Adult patients with sepsis 333 188 145 70.26 23.8 7
Mangalesh et al. (2023) (27) India Retrospective Adult patients with sepsis 267 NA NA NA NA 7
Sepsis adult patients with
Qiu et al. (2024) (28) China Retrospective 172 130 42 57.57 18.93 8
lymphopenia
ICU adult patients with
Ren (2022) (54) China Retrospective 1,676 1,007 669 58.85 NA 7
sepsis and lung infection
Septic shock adult patients
Sar1 et al. (2019) (47) Turkey Retrospective 591 381 210 65 15 7
in the intensive care unit
Shi et al. (2022) (37) China Retrospective | Adult patients with sepsis 173 123 50 64 15.85 7
Wen (2024) (55) China Retrospective Adult patients with sepsis 606 375 231 56.67 14.395 7
Ye (2020) (56) China Retrospective Adult patients with sepsis 3,043 1,539 1,504 67 20.25 7
Zhang (2024)-I (57) China Retrospective | Adult patients with sepsis 3,921 2,200 1721 60.9 NA 7
Sepsis patients in the
Zhang (2024)-1I (58) China Retrospective 1,066 666 400 75 16.11 7
intensive care unit
Zhang (2024)-I1I (59) China Retrospective | Adult patients with sepsis 1,263 732 531 66.23 NA 7
Septic patients in the
Zhao (2020) (60) China Retrospective 5,663 2,963 2,700 68 9.8 7
emergency department

systematic searches in PubMed (n = 292), Embase (n = 879), Web of
Science (n = 402), Cochrane (1 = 26). After removing duplicates, 985
titles and abstracts were analysed. Finally, 21 studies involving 23,621
patients were incorporated into our meta-analysis (10, 15, 18, 20-28).
The characteristics and quality assessments of all research articles are
summarized in Table 1.

3.2 Meta-analysis
The division into high NLR group and low NLR group was based
on the optimal cutoff value for prognosis prediction determined by

receiver operating characteristic (ROC) curve analysis in each original

Frontiers in Medicine

study. For individuals diagnosed with sepsis, the meta-analysis of
multivariate data revealed a significantly greater mortality rate in the
high NLR group in comparison to the low NLR group (OR: 1.11; 95%
CI: 1.08, 1.14; p<0.00001). A significant heterogeneity was identified
(P = 95%, p <0.00001) (Figure 2).

3.3 Subgroup analysis

Subgroup analysis based on NLR cut-off and sample size was
performed. The results showed that the predictive value of NLR for
mortality in individuals diagnosed with sepsis was statistically

significant in the subgroups with cut-off <15 (OR: 1.42; 95% CI: 1.28,
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1.57), cut-oft >15 (OR: 1.20; 95% CI: 1.08, 1.34) (Figure 3), sample
size <1,000 (OR: 1.09; 95% CI: 1.05, 1.14), and sample size >1,000
(OR: 1.25; 95% CI: 1.17, 1.34) (Figure 4).

3.4 Publication bias and sensitivity analysis

We evaluated potential publication bias using funnel plots and
Egger’s regression analysis. Both the funnel plot (Figure 5a) and the
Egger’s test (p < 0.0001, Figure 5b) indicated significant publication
bias for the relationship between NLR and mortality. Sensitivity
analysis was performed by sequentially excluding each included study
to examine their individual impact on the overall OR. The results
demonstrated that the pooled OR remained consistent, suggesting that
no single study significantly influenced the overall estimate (Figure 6).

4 Discussion

A routine blood test is one of the most common and simplest
laboratory tests, providing valuable information about blood cells that
can be read from the blood smear (29). The blood cell subtype ratios
derived from routine blood test parameters, such as NLR, are valuable
indicators (30, 31). Furthermore, because the NLR is the ratio of two
absolute cell counts, any physiological or pathological condition that
affects neutrophils or lymphocytes will systemically alter the
NLR. Such conditions include, but are not limited to, urgent
myelopoiesis and rapid mobilization of neutrophils from the bone
marrow during acute inflammatory responses, as well as lymphocyte

10.3389/fmed.2025.1637365

redistribution or apoptosis (32, 33). Currently, NLR has been used in
the prognosis of individuals diagnosed with sepsis, but there is no
consensus on its accuracy and clinical usefulness (13, 34). Therefore,
the aim of this analysis is to evaluate the predictive value of NLR for
mortality in individuals with sepsis through a systematic review and
meta-analysis, and to deliver the most up-to-date and complete
evidence-based basis for constructing an accurate prognostic model
for individuals with sepsis.

This meta-analysis of 21 studies revealed that the mortality rate
of sepsis patients with elevated NLR was significantly higher
compared to those with lower NLR values, with sensitivity analysis
confirming the stability of this result. Subgroup analysis by cut-off
and sample size showed that the predictive value of NLR for
mortality stayed significant in all subgroups. The subgroup analysis
based on cut-off values indicated a decrease in heterogeneity,
suggesting that the inconsistency of cut-off values may be one of
the sources of high heterogeneity, but not the only one. In addition,
sepsis is extremely heterogeneous. Factors such as its cause (such
as infection site), type of pathogen (such as bacteria, fungi,
viruses), patient’s underlying disease, and treatment regimen may
significantly affect the baseline level and prognostic value of NLR,
which may be an important reason for the high heterogeneity
observed in this study. The remaining heterogeneity may
be attributed to factors such as age, race, inclusion criteria, course
of disease, and severity of sepsis, which needs to be verified by
further large-scale studies. The conclusions of this study are
consistent with those of Wu et al. (16). Therefore, based on the
existing evidence, it can be inferred that NLR is indeed a predictive
marker for the risk of death in individuals diagnosed with sepsis.

Odds Ratio Odds Ratio

Study or Subgroup log[Odds Ratio] SE Weight 1V, Random, 95% CI 1V, Random, 95% CI

Akatsuka 2021 -0.005 0.0067 10.5% 1.00[0.98, 1.01]

Chebl 2025 0.003 0.0046 10.6% 1.00 [0.99, 1.01]

He 2025 0.0507 0.0138  9.8% 1.05[1.02, 1.08] "

Hwang 2017 0.9746 0.2448 0.4% 2.65[1.64, 4.28] -

Jin 2024 0.6936 0.2682 0.3% 2.00[1.18, 3.38] -

Li 2024 0.7655 0.1476 0.9% 2.15[1.61, 2.87] -

Liang 2022 0.5122 0.0889 2.2% 1.67 [1.40, 1.99] -

Liu 2016 0.1798 0.1581 0.8% 1.20[0.88, 1.63] I

Liu 2021-1 0.2476 0.0511 4.7% 1.28 [1.16, 1.42] -

Liu 2021-I1 0.0421 0.0154 9.6% 1.04 [1.01, 1.07] "

Mangalesh 2023 0.5128 0.1278 1.2% 1.67 [1.30, 2.15] -

Qiu 2024 1.8409 0.4911 0.1% 6.30 [2.41, 16.50] -

Ren 2022 0.0142 0.0022 10.7% 1.01[1.01,1.02]

Sari 2019 1.9402 0.811 0.0% 6.96 [1.42, 34.11] -

Shi 2022 0.0402 0.0164 9.5% 1.04 [1.01, 1.08] "

Wen 2024 0.0917 0.0118 10.0% 1.10[1.07,1.12] '

Ye 2020 0.1989 0.0964 1.9% 1.22[1.01, 1.47] i

Zhang 2024-1 0.1133 0.0527 4.5% 1.12[1.01, 1.24] ™

Zhang 2024-I1 1.1138 0.201 0.5% 3.05 [2.05, 4.52] _'_

Zhang 2024-111 0.01 0.0051 10.6% 1.01[1.00, 1.02]

Zhao 2020 1.6448 0.1218 1.3% 5.18 [4.08, 6.58] -

Total (95% CI) 100.0% 1.11 [1.08, 1.14] |

Heterogeneity: Tau? = 0.00; Chi? = 422.60, df = 20 (P < 0.00001); Iz = 95% 5 65 0‘2 p 5 2‘0

Test for overall effect: Z = 7.14 (P < 0.00001) ' Favo.urs lhigh] Favours [low]
FIGURE 2
Forest plots of the association between NLR and mortality.
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In the clinical management of patients with sepsis, attention should
be paid to the initial level and changes in NLR, in order to identify
patients with poor prognosis early and take proactive measures.
Neutrophils and lymphocytes are the core of innate immunity and
adaptive immunity, respectively. During sepsis infection, neutrophils
reflect the inflammatory state, lymphocytes reflect immune function,
and NLR captures the dynamic balance between inflammation and
immunity (35), thereby reflecting the interplay between the body’s
inflammatory response and immune state. Consistent with the present
meta-analysis, prior research have shown that NLR is a prognostic
marker for mortality in sepsis, including hospital mortality, 28-day
mortality, 30-day mortality, and 90-day mortality (36, 37). In addition,
Li et al. found that the combination of NLR and monocytes to high-
density lipoprotein had a larger AUC than a single variable in
predicting 28-day mortality in sepsis patients, with improved
sensitivity and specificity (38). Lin et al. also found that NLR combined
with RDW had a larger AUC for predicting death in emergency sepsis
patients, though the sensitivity and specificity were not optimal (39).
Currently, the optimal critical value of NLR for predicting mortality
in individuals with sepsis ranges from 4.36 to 23.8 (40). However, a
clear critical value needs further validation before it can be widely
used in clinical practice. Additionally, some research has also found
that NLR may serve as a biomarker for the severity, and treatment
response of sepsis. In terms of severity assessment, Hou et al. and
Martins et al. demonstrated that NLR can be used as an indicator for
early identification of sepsis in the emergency department and ICU

10.3389/fmed.2025.1637365

(41, 42). Furthermore, Meshaa et al. and Kriplani et al. found that NLR
is an early predictor for identifying sepsis, regardless of its infectious
source (43, 44).

In terms of sepsis severity, some research has shown that NLR is
associated with the severity of sepsis as assessed by the APACHE II
score, SOFA score, Simplified Acute Physiology II (SAPS II), and
soluble leukocyte differentiation antigen 14 subtype (45, 46).
Regarding sepsis treatment, Sari et al. observed that, after empirical
antibiotic treatment, the NLR of patients with sepsis or septic shock
who did not respond to treatment was significantly increased on the
third day. They suggested using NLR in the first three days to evaluate
and monitor the effect of antibiotic treatment in sepsis patients (47).
In addition, NLR’ predictive and prognostic ability extends beyond
adults. Recent clinical studies focusing on neonatal sepsis have
demonstrated that NLR also demonstrates significant value in
diagnosing neonatal sepsis (48-50). For example, Li et al.
demonstrated that elevated NLR is associated with an increased risk
of neonatal sepsis (51). Unfortunately, no data on the relationship
between NLR and mortality in neonatal or pediatric sepsis were found
in this study’s literature screening process. Therefore, it remains
unclear whether NLR’s predictive value for mortality can be applied
to neonates or children, requiring further research to clarify.
Furthermore, because NLR is the ratio between two absolute cell
counts, any physiological condition that affects neutrophils or
lymphocytes will systemically alter the NLR. Acute granulopoiesis is
a function of general severe inflammation, and changes in NLR can

Odds Ratio Odds Ratio
Study or Subgroup __log[Odds Ratio] SE_Weight IV, Random, 95% CI IV, Random. 95% ClI
1.2.1 NLR cut-off <15
Chebl 2025 0.003 0.0046 12.1% 1.00 [0.99, 1.01]
Jin 2024 0.6936 0.2682 1.5% 2.00[1.18, 3.38] -
Li 2024 0.7655 0.1476 3.9% 2.15[1.61, 2.87] -
Liang 2022 0.5122 0.0889 6.9% 1.67 [1.40, 1.99] -
Liu 2021-1 0.2476 0.0511 9.7% 1.28 [1.16, 1.42] -
Liu 2021-11 0.0421 0.0154 11.9% 1.04 [1.01, 1.07] i
Wen 2024 0.0917 0.0118 12.0% 1.10 [1.07, 1.12] B
Zhao 2020 1.6448 0.1218 5.0% 5.18 [4.08, 6.58] -
Subtotal (95% Cl) 63.1% 1.42[1.28, 1.57] ¢
Heterogeneity: Tau? = 0.01; Chi? = 312.71, df = 7 (P < 0.00001); I = 98%
Test for overall effect: Z = 6.72 (P < 0.00001)
1.2.2 NLR cut-off =15
He 2025 0.0507 0.0138 11.9% 1.05[1.02, 1.08] "
Liu 2016 0.1798 0.1581 3.6% 1.20[0.88, 1.63] I
Qiu 2024 1.8409 0.4911 0.5% 6.30 [2.41, 16.50] -
Sari 2019 1.9402 0.811 0.2% 6.96 [1.42, 34.11] -
Shi 2022 0.0402 0.0164 11.8% 1.04 [1.01, 1.08] "
Ye 2020 0.1989 0.0964 6.4% 1.22[1.01, 1.47] I
Zhang 2024-I1 1.1138 0.201 2.5% 3.05[2.05, 4.52] I
Subtotal (95% Cl) 36.9% 1.20 [1.08, 1.34] ¢
Heterogeneity: Tau? = 0.01; Chi? = 50.09, df = 6 (P < 0.00001); I> = 88%
Test for overall effect: Z = 3.26 (P = 0.001)
Total (95% Cl) 100.0% 1.31[1.22, 1.40] ‘'
Heterogeneity: Tau? = 0.01; Chi? = 370.38, df = 14 (P < 0.00001); I2 = 96% 5 ’05 0*2 : 5 250
Test for overall effect: Z =7.58 (P < 0.00001) ’ Favc;urs lhigh] Favours [low]
Test for subaroup differences: Chi? = 4.56. df =1 (P =0.03). 1= 78.1%
FIGURE 3
Forest plots of subgroup analysis based on NLR cut-off.
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Odds Ratio Odds Ratio

r I | Rati E Weight 1V, Random, 95% CI IV, Random, 95% CI
1.3.1 Sample size =1000
Hwang 2017 0.9746 0.2448 0.4% 2.65[1.64, 4.28] -
Li 2024 0.7655 0.1476  0.9% 2.15[1.61, 2.87] -
Ren 2022 0.0142 0.0022 10.7% 1.01[1.01, 1.02]
Ye 2020 0.1989 0.0964 1.9% 1.22[1.01, 1.47] I
Zhang 2024-| 0.1133 0.0527 4.5% 1.12[1.01, 1.24] ™
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Subtotal (95% ClI) 30.8% 1.25[1.17,1.34] (
Heterogeneity: Tau? = 0.00; Chi? = 258.31, df =7 (P < 0.00001); I> = 97%
Test for overall effect: Z = 6.64 (P < 0.00001)
1.3.2 Sample size <1000
Akatsuka 2021 -0.005 0.0067 10.5% 1.00[0.98, 1.01]
Chebl 2025 0.003 0.0046 10.6% 1.00[0.99, 1.01]
He 2025 0.0507 0.0138  9.8% 1.05[1.02, 1.08] §
Jin 2024 0.6936 0.2682  0.3% 2.00[1.18, 3.38] -
Liang 2022 0.5122 0.0889 2.2% 1.67 [1.40, 1.99] -
Liu 2016 0.1798 0.1581 0.8% 1.20[0.88, 1.63] I
Liu 2021-I 0.2476 0.0511 4.7% 1.28[1.16, 1.42] i
Liu 2021-I1 0.0421 0.0154  9.6% 1.04 [1.01, 1.07] r
Mangalesh 2023 0.5128 0.1278 1.2% 1.67 [1.30, 2.15] -
Qiu 2024 1.8409 0.4911 0.1% 6.30 [2.41, 16.50] -
Sari 2019 1.9402 0.811 0.0% 6.96 [1.42, 34.11] -
Shi 2022 0.0402 0.0164  9.5% 1.04 [1.01, 1.08] r
Wen 2024 0.0917 0.0118 10.0% 1.10[1.07, 1.12] N
Subtotal (95% Cl) 69.2% 1.09 [1.05, 1.14] \
Heterogeneity: Tau? = 0.00; Chi? = 164.01, df = 12 (P < 0.00001); I> = 93%
Test for overall effect: Z = 4.52 (P < 0.00001)
Total (95% Cl) 100.0% 1.11 [1.08, 1.14] |
Heterogeneity: Tau? = 0.00; Chi2 = 422.60, df = 20 (P < 0.00001); I> = 95% 0.65 sz : 5 2‘0

Test for overall effect: Z =7.14 (P < 0.00001)
Test for subaroup differences: Chi2 = 12.04. df = 1 (P = 0.0005). I = 91.7%
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be observed in severe inflammatory response syndromes including
acute pancreatitis and out-of-hospital cardiac arrest. In addition,
conditions such as hematological malignancies, immunodeficiency,
and the use of immunomodulatory drugs may also lead to changes in
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NLR (52). In recent years, advances in the study of sepsis endotypes
have provided insights into the heterogeneity of its clinical and
immune phenotypes. Patients with different endotypes may exhibit
distinct immune responses, which may be one of the fundamental
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reasons for the heterogeneity in the prognostic value of inflammatory
markers such as NLR (53). In clinical practice, careful interpretation
of each test result is essential, considering the various factors that may
affect NLR results.

5 Limitations

This study has revealed, to some extent, the predictive value of
NLR as a frequently applied clinical hematological index for the
ten-year mortality rate of patients with sepsis, but there are still some
limitations. First, there is no unified standard for the selection and
calculation of the optimal cut-off of NLR. The ROC curve method
and the median method are commonly used methods in statistics.
Heterogeneity in the findings may be attributed to the diverse
approaches used to calculate NLR cut-off values and the wide range
of case numbers reported across studies. While this analysis included
a subgroup analysis based on the cut-off, it did not fully explain all
the heterogeneity. Secondly, all participants in this meta-analysis
were diagnosed with sepsis, the basic characteristics, etiology, and
treatment methods of the patients included in each literature were
different, which may lead to inevitable heterogeneity. The majority
of the studies included in this study were single-center studies in
Asia, lacking representative data from other regions, such as North
America and Europe. This limits the global applicability of the
study’s conclusions. This geographical imbalance may reflect
differences in research focus or potential publication bias across
regions, an important factor to consider when interpreting the
results of this study. Even with these limitations, our analysis is
currently the most up-to-date and the largest evidence-based
analysis on the relationship between NLR and the risk of death in
individuals diagnosed with sepsis. Our analysis emphasizes the need
to monitor changes in NLR levels in the clinical treatment of
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individuals diagnosed with sepsis and to establish a more effective
prediction model that incorporates NLR to maximize the prognosis
of patients with sepsis and reduce the risk of death.

6 Conclusion

The meta-analysis results highlighted a significant association
between NLR and the risk of death in patients with sepsis, with higher
NLR values corresponding to an increased mortality risk. Given the
potential for publication bias and the unavoidable heterogeneity
observed in this study, further large-scale, multicenter, prospective
clinical studies are needed to confirm the relationship between NLR
and mortality risk in sepsis patients. Additionally, the prognostic value
of NLR in neonatal and pediatric sepsis remains an area requiring
further investigation.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary material, further inquiries can be directed
to the corresponding author.

Author contributions

ZG: Methodology, Conceptualization, Writing — original draft,
Writing - review & editing, Formal analysis, Resources, Data curation.
XW: Validation, Investigation, Supervision, Software, Writing -
original draft. WW: Visualization, Resources, Writing - original draft,
Validation, Formal analysis. ZK: Investigation, Supervision, Formal
analysis, Writing - original draft, Validation. XC: Writing - original

frontiersin.org


https://doi.org/10.3389/fmed.2025.1637365
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Gao etal.

draft, Writing - review & editing, Formal analysis, Resources,
Methodology, Project administration, Data curation.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Gen Al was used in the creation of
this manuscript.

References

1. Arapis A, Panagiotopoulos D, Giamarellos-Bourboulis EJ. Recent advances of
precision immunotherapy in sepsis. Burns Trauma. (2025) 13:tkaf001. doi:
10.1093/burnst/tkaf001

2. Feng Z, Wang L, Yang ], Li T, Liao X, Kang Y, et al. Sepsis: the evolution of molecular
pathogenesis concepts and clinical management. MedComm. (2025) 6:€70109. doi:
10.1002/mc02.70109

3. Fleischmann C, Scherag A, Adhikari NKJ, Hartog CS, Tsaganos T, Schlattmann P,
et al. Assessment of global incidence and mortality of hospital-treated sepsis. Current
estimates and limitations. Am ] Respir Crit Care Med. (2016) 193:259-72. doi:
10.1164/rccm.201504-07810C

4. Nolan A, Weiden MD. Trends in sepsis and infection sources in the United States.
A population-based study. Ann Am Thorac Soc. (2015) 12:784. doi: 10.1513/
AnnalsATS.201501-044LE

5. Baykara N, Akalin H, Arslantas MK, Hanc1 V, Caglayan C, Kahveci F, et al.
Epidemiology of sepsis in intensive care units in Turkey: a multicenter, point-prevalence
study. Crit Care. (2018) 22:1-14. doi: 10.1186/s13054-018-2013-1

6. Chatterjee S, Bhattacharya M, Todi SK. Epidemiology of adult-population sepsis in
India: a single center 5 year experience. Indian J Crit Care Med. (2017) 21:573-7. doi:
10.4103/ijccm.IJCCM_240_17

7. Cecconi M, Evans L, Levy M, Rhodes A. Sepsis and septic shock. Lancet. (2018)
392:75-87. doi: 10.1016/S0140-6736(18)30696-2

8. Parolini C. Sepsis and high-density lipoproteins: pathophysiology and potential
new therapeutic targets. Biochim Biophys Acta Mol basis Dis. (2025) 1871:167761. doi:
10.1016/j.bbadis.2025.167761

9. Zhang J, Shao Y, Wu J, Zhang ], Xiong X, Mao J, et al. Dysregulation of neutrophil
in sepsis: recent insights and advances. Cell Commun Signal. (2025) 23:87. doi:
10.1186/512964-025-02098-y

10. Bou Chebl R, Haidar S, Kattouf N, Assaf M, Alwan ]S, Khamis MM, et al.
Comparing the prognostic value of lactate to the neutrophil to lymphocyte ratio among
sepsis patients: a prospective cohort study. Open Access Emerg Med. (2025) 17:3-13. doi:
10.2147/OAEM.S486966

11. Zhang J, Zhao Q, Hu Z. Clinical predictive value of the initial neutrophils to
lymphocytes and platelets ratio for prognosis of sepsis patients in the intensive care unit:
a retrospective study. Front Med. (2024) 11:1351492. doi: 10.3389/fmed.2024.1351492

12. Bafna T, Sarangi BU, Walimbe A, Shankar GH. Neutrophil-to-lymphocyte ratio
(NLR) and mean platelet volume (MPV) to platelet count ratio in the prognosis of
neonatal and Pediatric sepsis. Indian ] Pediatr. (2025). doi: 10.1007/s12098-024-05403-8

13. Wu H, Jia S, Liao B, Ji T, Huang J, Luo Y, et al. Establishment of a mortality risk
nomogram for predicting in-hospital mortality of sepsis: cohort study from a Chinese
single center. Front Med. (2024) 11:1360197. doi: 10.3389/fmed.2024.1360197

14. Wang H, Guo C, Wang Y, Li C, Wu Y, Ren X. Immune cell composition and its
impact on prognosis in children with sepsis. BMC Pediatr. (2024) 24:611. doi:
10.1186/s12887-024-05087-1

Frontiers in Medicine

10.3389/fmed.2025.1637365

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure accuracy,
including review by the authors wherever possible. If you identify any
issues, please contact us.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fmed.2025.1637365/
full#supplementary-material

15.He X, Lou T, Zhang N, Zhu B, Zeng D, Chen H. Predicting survival in sepsis: the
prognostic value of NLR and BAR ratios. Technol Health Care. (2025) 33:593-600. doi:
10.3233/THC-241415

16. Wu HS, Cao TS, Ji TE, Luo YM, Huang JB, Ma KQ. Predictive value of the
neutrophil-to-lymphocyte ratio in the prognosis and risk of death for adult sepsis
patients: a meta-analysis. Front Immunol. (2024) 15:1336456. doi: 10.3389/
fimmu.2024.1336456

17. Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis detected
by a simple, graphical test. BMJ (Clinical research ed). (1997) 315:629-34. doi:
10.1136/bmj.315.7109.629

18. Akatsuka M, Tatsumi H, Sonoda T, Masuda Y. Low immunoglobulin G level is
associated with poor outcomes in patients with sepsis and septic shock. ] Microbiol
Immunol Infect. (2021) 54:728-32. doi: 10.1016/}.jmii.2020.08.013

19. Higgins JP, Thompson SG. Quantifying heterogeneity in a meta-analysis. Stat Med.
(2002) 21:1539-58. doi: 10.1002/sim.1186

20. Hwang SY, Shin TG, Jo IJ, Jeon K, Suh GY, Lee TR, et al. Neutrophil-to-lymphocyte
ratio as a prognostic marker in critically-ill septic patients. Am ] Emerg Med. (2017)
35:234-9. doi: 10.1016/j.ajem.2016.10.055

21.Jin S, Yin JB, Li W, Zang LL. Effect of neutrophil to lymphocyte ratio on prognosis
of elderly patients with severe sepsis combined with diabetes mellitus. BMC Geriatr.
(2024) 24:211. doi: 10.1186/s12877-024-04757-0

22.Li X, Chen Y, Yuan Q, Zhou H, Lu L, Guo R. Neutrophil-to-lymphocyte ratio,
monocyte-to-lymphocyte ratio, platelet-to-lymphocyte ratio associated with 28-day all-
cause mortality in septic patients with coronary artery disease: a retrospective analysis
of MIMIC-1V database. BMC Infect Dis. (2024) 24:749. doi: 10.1186/s12879-024-09516-5

23. Liang P, Yu E Value of CRP, PCT, and NLR in prediction of severity and prognosis
of patients with bloodstream infections and sepsis. Front Surg. (2022) 9:857218. doi:
10.3389/fsurg.2022.857218

24.Liu S, Li Y, She F, Zhao X, Yao Y. Predictive value of immune cell counts and
neutrophil-to-lymphocyte ratio for 28-day mortality in patients with sepsis caused by
intra-abdominal infection. Burns Trauma. (2021) 9:tkaa040. doi: 10.1093/burnst/tkaa040

25.Liu S, Wang X, She F, Zhang W, Liu H, Zhao X. Effects of neutrophil-to-lymphocyte
ratio combined with Interleukin-6 in predicting 28-day mortality in patients with sepsis.
Front Immunol. (2021) 12:639735. doi: 10.3389/fimmu.2021.639735

26. Liu X, Shen Y, Wang H, Ge Q, Fei A, Pan S. Prognostic significance of neutrophil-
to-lymphocyte ratio in patients with sepsis: a prospective observational study. Mediat
Inflamm. (2016) 2016:8191254. doi: 10.1155/2016/8191254

27. Mangalesh S, Dudani S, Malik A. The systemic immune-inflammation index in
predicting  sepsis  mortality.  Postgrad  Med. (2023) 135:345-51.  doi:
10.1080/00325481.2022.2140535

28. Qiu X, Wang Q, Zhang Y, Zhao Q, Jiang Z, Zhou L. Prognostic value of neutrophils-to-
lymphocytes ratio and platelets-to-lymphocytes ratio in sepsis patients with Lymphopenia.
Biomark Insights. (2024) 19:11772719231223156. doi: 10.1177/11772719231223156

frontiersin.org


https://doi.org/10.3389/fmed.2025.1637365
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fmed.2025.1637365/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fmed.2025.1637365/full#supplementary-material
https://doi.org/10.1093/burnst/tkaf001
https://doi.org/10.1002/mco2.70109
https://doi.org/10.1164/rccm.201504-0781OC
https://doi.org/10.1513/AnnalsATS.201501-044LE
https://doi.org/10.1513/AnnalsATS.201501-044LE
https://doi.org/10.1186/s13054-018-2013-1
https://doi.org/10.4103/ijccm.IJCCM_240_17
https://doi.org/10.1016/S0140-6736(18)30696-2
https://doi.org/10.1016/j.bbadis.2025.167761
https://doi.org/10.1186/s12964-025-02098-y
https://doi.org/10.2147/OAEM.S486966
https://doi.org/10.3389/fmed.2024.1351492
https://doi.org/10.1007/s12098-024-05403-8
https://doi.org/10.3389/fmed.2024.1360197
https://doi.org/10.1186/s12887-024-05087-1
https://doi.org/10.3233/THC-241415
https://doi.org/10.3389/fimmu.2024.1336456
https://doi.org/10.3389/fimmu.2024.1336456
https://doi.org/10.1136/bmj.315.7109.629
https://doi.org/10.1016/j.jmii.2020.08.013
https://doi.org/10.1002/sim.1186
https://doi.org/10.1016/j.ajem.2016.10.055
https://doi.org/10.1186/s12877-024-04757-0
https://doi.org/10.1186/s12879-024-09516-5
https://doi.org/10.3389/fsurg.2022.857218
https://doi.org/10.1093/burnst/tkaa040
https://doi.org/10.3389/fimmu.2021.639735
https://doi.org/10.1155/2016/8191254
https://doi.org/10.1080/00325481.2022.2140535
https://doi.org/10.1177/11772719231223156

Gao etal.

29.Han Y, Liu J, Huang Z, Hu H, Yin H. Early dynamic changes in platelet counts and
28-day mortality in sepsis patients: a retrospective cohort study using dynamic latent
class model and generalized additive mixture model analysis. Front Med. (2025)
12:1596134. doi: 10.3389/fmed.2025.1596134

30. Bhadade R, Naik I, Harde M, de Souza R. Neutrophil-to-lymphocyte ratio as a
marker for diagnosis and prognostication of sepsis. J Assoc Physicians India. (2024)
72:33-8. doi: 10.59556/japi.72.0552

31.Deng Y, Lin J, Li C, Tian R, Liu B. The nonlinear correlation of neutrophil-
lymphocyte ratio on 1-year mortality risk in patients with severe acute heart failure.
BMC Cardiovasc Disord. (2025) 25:278. doi: 10.1186/s12872-025-04734-4

32. Zahorec R. Neutrophil-to-lymphocyte ratio, past, present and future perspectives.
Bratislavske Lekarske Listy. (2021) 122:474-88. doi: 10.4149/BLL_2021_078

33.Nedel W, Henrique LR, Portela LV. Why should lymphocytes immune profile
matter in sepsis? World J Crit Care Med. (2025) 14:98791. doi: 10.5492/wjccm.v14.i2.98791

34. Wong BPK, Lam RPK, Ip CYT, Chan HC, Zhao L, Lau MCK, et al. Applying
artificial neural network in predicting sepsis mortality in the emergency department
based on clinical features and complete blood count parameters. Sci Rep. (2023)
13:21463. doi: 10.1038/s41598-023-48797-9

35. Niu J, Sareli C, Mayer D, Visbal A, Sareli A. Lymphopenia as a predictor for adverse
clinical outcomes in hospitalized patients with COVID-19: a single center retrospective
study of 4485 cases. ] Clin Med. (2022) 11:700. doi: 10.3390/jcm11030700

36. Wei W, Huang X, Yang L, Li ], Liu C, Pu Y, et al. Neutrophil-to-lymphocyte ratio
as a prognostic marker of mortality and disease severity in septic acute kidney injury
patients: a retrospective study. Int Immunopharmacol. (2023) 116:109778. doi:
10.1016/j.intimp.2023.109778

37.Shi Y, Yang C, Chen L, Cheng M, Xie W. Predictive value of neutrophil-to-
lymphocyte and platelet ratio in in-hospital mortality in septic patients. Heliyon. (2022)
8:¢11498. doi: 10.1016/j.heliyon.2022.e11498

38.LiJY, Yao RQ, Liu SQ, Zhang YF, Yao YM, Tian YP. Efficiency of monocyte/high-
density lipoprotein cholesterol ratio combined with neutrophil/lymphocyte ratio in
predicting 28-day mortality in patients with sepsis. Front Med. (2021) 8:741015. doi:
10.3389/fmed.2021.741015

39.Lin M, Zhang L, Tang X, Tang Y. The value of neutrophil/lymphocyte ratio
combined with red blood cell distribution width in evaluating the prognosis of
emergency patients with sepsis. Emerg Med Int. (2022) 2022:1673572. doi:
10.1155/2022/1673572

40. Huang Z, Fu Z, Huang W, Huang K. Prognostic value of neutrophil-to-lymphocyte
ratio in sepsis: a meta-analysis. Am ] Emerg Med. (2020) 38:641-7. doi:
10.1016/j.ajem.2019.10.023

41. Hou S-K, Lin H-A, Chen S-C, Lin C-E Lin S-E Monocyte distribution width,
neutrophil-to-lymphocyte ratio, and platelet-to-lymphocyte ratio improves early prediction
for sepsis at the emergency. J Personal Med. (2021) 11:732. doi: 10.3390/jpm11080732

42. Martins EC, Silveira LE Viegas K, Beck AD, Fioravantti G, Cremonese RV, et al.
Neutrophil-lymphocyte ratio in the early diagnosis of sepsis in an intensive care unit: a case-
control study. Rev Bras Ter Intensiva. (2019) 31:64-70. doi: 10.5935/0103-507X.20190010

43. Kriplani A, Pandit S, Chawla A, de la Rosette JJ, Laguna P, Jayadeva Reddy S, et al.
Neutrophil-lymphocyte ratio (NLR), platelet-lymphocyte ratio (PLR) and lymphocyte-
monocyte ratio (LMR) in predicting systemic inflammatory response syndrome (SIRS)
and sepsis after percutaneous nephrolithotomy (PNL). Urolithiasis. (2022) 50:341-8. doi:
10.1007/500240-022-01319-0

44. Meshaal MS, Nagi A, Eldamaty A, We E, Gaber M, Rizk H. Neutrophil-to-
lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR) as independent
predictors of outcome in infective endocarditis (IE). Egypt Heart J. (2019) 71:13. doi:
10.1186/s43044-019-0014-2

Frontiers in Medicine

10

10.3389/fmed.2025.1637365

45. Dragoescu AN, Pidureanu V, Stinculescu AD, Chiutu LC, Tomescu P,
Geormineanu C, et al. Neutrophil to lymphocyte ratio (NLR)—a useful tool for the
prognosis  of sepsis in the ICU. Biomedicine. (2021) 10:75. doi:
10.3390/biomedicines10010075

46. Velissaris D, Pantzaris N-D, Bountouris P, Gogos C. Correlation between
neutrophil-to-lymphocyte ratio and severity scores in septic patients upon hospital
admission. A series of 50 patients. Rom ] Intern Med. (2018) 56:153-7. doi:
10.2478/rjim-2018-0005

47. Sar1 R, Karakurt Z, Ay M, Celik ME, Yalaz Tekan U, Giyiltepe E et al. Neutrophil
to lymphocyte ratio as a predictor of treatment response and mortality in septic shock
patients in the intensive care unit. Turkish ] Med Sci. (2019) 49:1336-49. doi:
10.3906/sag-1901-105

48.Bai L, Gong P, Jia X, Zhang X, Li X, Zhang Y, et al. Comparison of neutrophil-to-
lymphocyte ratio and platelet-to-lymphocyte ratio for the diagnosis of neonatal sepsis:
a systematic review and meta-analysis. BMC Pediatr. (2023) 23:334. doi:
10.1186/512887-023-04094-y

49. Gong W, Gao K, Yang L, Li T, Sun H, Shan Z, et al. Predictive value of combined
detection of blood urea nitrogen and neutrophil-to-lymphocyte ratio for identifying
severe pneumonia complicated with sepsis in neonates. BMC Infect Dis. (2025) 25:1045.
doi: 10.1186/512879-025-11471-8

50. Xin Y, Shao Y, Mu W, Li H, Zhou Y, Wang C. Accuracy of the neutrophil-to-
lymphocyte ratio for the diagnosis of neonatal sepsis: a systematic review and meta-
analysis. BM] Open. (2022) 12:e060391. doi: 10.1136/bmjopen-2021-060391

51.Li T, Dong G, Zhang M, Xu Z, Hu Y, Xie B, et al. Association of neutrophil-
lymphocyte ratio and the presence of neonatal sepsis. J Immunol Res. (2020)
2020:7650713. doi: 10.1155/2020/7650713

52. Adamstein NH, Ridker PM. The neutrophil-lymphocyte ratio: considerations for
clinical application. Eur Heart J. (2021) 42:2216-7. doi: 10.1093/eurheartj/ehab166

53. Scherger SJ, Kalil AC. Sepsis phenotypes, subphenotypes, and endotypes: are they
ready for bedside care? Curr Opin Crit Care. (2024) 30:406-13. doi:
10.1097/MCC.0000000000001178

54.Ren, Y, Zhang, L, Xu, E, Han, D, Zheng, S, Zhang, F, et al Risk factor analysis and
nomogram for predicting in-hospital mortality in ICU patients with sepsis and lung
infection. BMC Pulm Med. (2022) 22:17. doi: 10.1186/s12890-021-01809-8

55. Wen, X, Zhang, Y, Xu, ], Song, C, Shang, Y, Yuan, S, et al The early predictive roles
of NLR and NE% in in-hospital mortality of septic patients. Heliyon. (2024) 10:¢26563.
doi: 10.1016/j.heliyon.2024.e26563

56. Ye, W, Chen, X, Huang, Y, Li, Y, Xu, Y, Liang, Z, et al The association between
neutrophil-to-lymphocyte count ratio and mortality in septic patients: a retrospective
analysis of the MIMIC-III database. J Thorac Dis. (2020) 12:1843-1855. doi: 10.21037/
jtd-20-1169

57.Zhang, G, Wang, T, An, L, Shao, E, Shao, R, Tang, Z, et al The neutrophil-to-
lymphocyte ratio levels over time correlate to all-cause hospital mortality in sepsis.
Heliyon. (2024) 10:¢36195. doi: 10.1016/j.heliyon.2024.e36195

58. Zhang, ], Zhao, Q, and Hu, Z. Clinical predictive value of the initial neutrophils to
lymphocytes and platelets ratio for prognosis of sepsis patients in the intensive care unit:
a retrospective study. Front Med. (2024) 11:1351492.

59.Zhang, Y, Peng, W, and Zheng, X. The prognostic value of the combined
neutrophil-to-lymphocyte ratio (NLR) and neutrophil-to-platelet ratio (NPR) in sepsis.
Sci Rep. (2024) 14:15075. doi: 10.1038/s41598-024-64469-8

60. Zhao, C, Wei, Y, Chen, D, Jin, ], and Chen, H. Prognostic value of an inflammatory
biomarker-based clinical algorithm in septic patients in the emergency department: An
observational study. Int Immunopharmacol. (2020) 80:106145. doi: 10.1016/j.
intimp.2019.106145

frontiersin.org


https://doi.org/10.3389/fmed.2025.1637365
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.3389/fmed.2025.1596134
https://doi.org/10.59556/japi.72.0552
https://doi.org/10.1186/s12872-025-04734-4
https://doi.org/10.4149/BLL_2021_078
https://doi.org/10.5492/wjccm.v14.i2.98791
https://doi.org/10.1038/s41598-023-48797-9
https://doi.org/10.3390/jcm11030700
https://doi.org/10.1016/j.intimp.2023.109778
https://doi.org/10.1016/j.heliyon.2022.e11498
https://doi.org/10.3389/fmed.2021.741015
https://doi.org/10.1155/2022/1673572
https://doi.org/10.1016/j.ajem.2019.10.023
https://doi.org/10.3390/jpm11080732
https://doi.org/10.5935/0103-507X.20190010
https://doi.org/10.1007/s00240-022-01319-0
https://doi.org/10.1186/s43044-019-0014-2
https://doi.org/10.3390/biomedicines10010075
https://doi.org/10.2478/rjim-2018-0005
https://doi.org/10.3906/sag-1901-105
https://doi.org/10.1186/s12887-023-04094-y
https://doi.org/10.1186/s12879-025-11471-8
https://doi.org/10.1136/bmjopen-2021-060391
https://doi.org/10.1155/2020/7650713
https://doi.org/10.1093/eurheartj/ehab166
https://doi.org/10.1097/MCC.0000000000001178
https://doi.org/10.1186/s12890-021-01809-8
https://doi.org/10.1016/j.heliyon.2024.e26563
https://doi.org/10.21037/jtd-20-1169
https://doi.org/10.21037/jtd-20-1169
https://doi.org/10.1016/j.heliyon.2024.e36195
https://doi.org/10.1038/s41598-024-64469-8
https://doi.org/10.1016/j.intimp.2019.106145
https://doi.org/10.1016/j.intimp.2019.106145

	Association between neutrophil to lymphocyte ratio and the mortality of patients with sepsis: an update systematic review and meta-analysis
	1 Introduction
	2 Methods
	2.1 Literature search
	2.2 Inclusion and exclusion criteria
	2.3 Data abstraction
	2.4 Quality evaluation
	2.5 Statistical analysis

	3 Results
	3.1 Literature retrieval and study characteristics
	3.2 Meta-analysis
	3.3 Subgroup analysis
	3.4 Publication bias and sensitivity analysis

	4 Discussion
	5 Limitations
	6 Conclusion

	References

