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Abstract 
Community-acquired pneumonia (CAP) remains the primary cause of infectious mortality worldwide. Bedside 
severity scores (CURB-65 (confusion, urea, respiratory rate, blood pressure, age ≥65) and the Pneumonia 
Severity Index [PSI]) provide static triage risk but lack dynamic sensitivity to progressive clinical deterioration. 
We synthesized evidence on the prognostic accuracy of the neutrophil-to-lymphocyte ratio (NLR) across adult 
CAP cohorts. Following Preferred Reporting Items for Systematic Reviews and Meta-Analyses 2020 guidelines, 
four databases were searched for adult CAP cohorts reporting NLR-associated outcomes. Area under the 
curve (AUC) values were descriptively summarized across heterogeneous thresholds, and a random-effects 
meta-analysis of complete dichotomous mortality data was performed with pre-specified sensitivity analyses. 
A total of 19 adult cohorts (N = 19,188) were included. Across 14 studies reporting discriminative accuracy, NLR 
demonstrated moderate prognostic discrimination (descriptive mean AUC 0.736 ± 0.107, range 0.570-0.940). 
Across the 12 composite models, adding NLR yielded a descriptive mean AUC gain of +0.071, with a greater 
enhancement for simpler bedside scores. Serial monitoring (days 3-5 vs. 1) distinguished survivors (declining 
NLR) from nonsurvivors (rising NLR). Across eight cohorts with dichotomous mortality data, elevated NLR 
was associated with increased mortality (random-effects risk ratio [RR] = 3.92, 95% confidence interval [CI]: 
2.23-6.88; I² = 89.8%); sensitivity analysis excluding a zero-event outlier yielded RR = 3.48 (95% CI: 2.01-6.02; 
I² = 90.1%), while fixed-effect pooling yielded RR = 2.01 (95% CI: 1.78-2.28). NLR provides moderate prognostic 
discrimination in adult patients with CAP. Its principal clinical value is as an early serial marker and adjunctive 
tool alongside CURB-65/PSI, not a standalone replacement.

Keywords: Neutrophil-to-lymphocyte ratio, community-acquired pneumonia, prognostic biomarker, mortal-
ity, severity score, meta-analysis.

Introduction
Community-acquired pneumonia (CAP) is a leading 
cause of morbidity and mortality worldwide. The global 
Burden of Disease estimates indicate an annual incidence 
exceeding 4,300 per 100,000 people and ~2.2 million 
deaths worldwide, with the heaviest burden in vulnerable 
demographics and resource-limited settings [1]. In 
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hospitalized adults, the overall in-hospital mortality is 
10%-21%, reaching ≥23% among patients requiring 
intensive care unit (ICU) admission [2]. Additionally, 
CAP frequently causes prolonged functional decline and 
persistent neurocognitive impairment among survivors 
[3]. Accurate severity stratification at presentation is 
vital for guiding site-of-care decisions, antimicrobial 
selection, and clinical monitoring.

The clinical trajectory of CAP is governed by host 
inflammatory and immune responses. Acute pulmonary 
infection mobilizes neutrophils as the primary innate 
effectors, whereas systemic stress, hypercortisolemia, 
and cytokine cascades accelerate lymphocyte apoptosis 
and redistribution. The neutrophil-to-lymphocyte ratio 
(NLR), calculated immediately from a routine complete 
blood count (CBC) without additional turnaround time or 
cost, captures the balance between innate inflammatory 
activation and adaptive immune suppression [4,5]. 
Elevated NLR is associated with adverse outcomes in 
cardiovascular diseases, sepsis, and acute respiratory 
infections [4,6], making it a biologically plausible 
prognostic indicator in CAP.

Established severity tools, principally the CURB-
65 (confusion, urea, respiratory rate, blood pressure, 
age ≥65) score and Pneumonia Severity Index (PSI) 
represent the clinical standard, but exhibit recognized 
constraints [7]. The PSI depends heavily on age and 
comorbidity variables, which can underestimate acute 
severity in younger adults and requires 20 variables that 
impede rapid bedside calculation. CURB-65 is simpler, 
but relies on coarse categorical thresholds with modest 
discriminative accuracy for short-term deterioration 
[7,8]. Neither score captures real-time immunological 
dysregulation nor a dynamic response to the initial 
therapy. Consequently, there is growing clinical interest 
in whether inexpensive CBC-derived biomarkers, such 
as NLR, can meaningfully complement these clinical 
scores as adjunctive bedside tools, rather than attempting 
to replace them.

Although multiple primary studies have investigated 
NLR in adult patients with CAP, the literature remains 
fragmented across disparate clinical settings, cutoff 
thresholds, and outcome definitions. Furthermore, 
previous syntheses have not systematically evaluated 
NLR against multiple comparator biomarkers and scores, 
characterized their serial kinetic trajectories, or examined 
potential distortions from zero-event outlier cohorts. 
This systematic review and meta-analysis aimed to 
synthesize the available evidence on NLR in adult CAP 
by addressing: (1) its discriminative accuracy relative to 
comparator inflammatory markers and clinical severity 
scores, (2) the incremental prognostic value of NLR-
augmented composite models, (3) the prognostic utility 
of serial NLR kinetics, and (4) the pooled association 
between NLR and mortality, including pre-specified 
sensitivity analyses.

Materials and Methods

Protocol
This systematic review was conducted in accordance with 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) 2020 guidelines [9]. The 
review protocol and analytical framework were predefined 
prior to data extraction. The review was prospectively 
registered with the International Prospective Register of 
Systematic Reviews (PROSPERO; registration number 
CRD420261479998).

Search strategy
A systematic literature search was executed across 
PubMed/MEDLINE, Web of Science (Core Collection), 
Scopus, and Google Scholar from database inception 
through August 9, 2026. The search utilized combinations 
of Medical Subject Headings (MeSH) and free-text 
keywords across three core concept blocks connected by 
the Boolean operator AND:

(1)	 Population/Condition: (“Community-Acquired 
Pneumonia”[Mesh] OR “CAP” OR “pneumonia” OR 
“severe CAP”)

(2)	 Biomarker/Exposure: (“Neutrophils”[Mesh] AND 
“Lymphocytes”[Mesh] OR “neutrophil-to-lymphocyte 
ratio” OR “NLR” OR “neutrophil lymphocyte ratio” OR 
“NLCR”)

(3)	 Prognosis/Outcomes: (“prognosis”[Mesh] OR 
“mortality” OR “severity” OR “ICU admission” OR 
“prognostic value” OR “CURB-65” OR “PSI”)

Database-specific queries were adapted for each platform. 
For Google Scholar, structured keyword strings were 
queried, and the top 1,000 search hits (the platform’s 
display limit) were retrieved and harvested using 
Publish or Perish (Harzing, 2007). After the exclusion 
of 99 internal query duplicates and unresolvable citation 
fragments, 901 unique citation records were exported. 
Records from all four databases (N = 2,640) were 
imported into EndNote 21 (Clarivate, Philadelphia, PA, 
USA) for deduplication using sequential matching of 
the DOI, title, author, and publication year, followed by 
manual inspection; 951 duplicate records were identified 
and removed. Although database filters restricted initial 
queries to January 2010 through August 2026, 41 
pre-2010 citations (originating from Google Scholar 
historical indexing discrepancies and forward/backward 
citation chaining) were identified and excluded during the 
pre-screening date verification, resulting in the exclusion 
of 992 records prior to screening. The reference lists of 
the eligible studies and reviews were manually searched. 
Titles and abstracts were independently screened by two 
reviewers, followed by independent full-text eligibility 
appraisals, with discrepancies resolved by consensus.

Eligibility criteria
Eligibility was structured according to the Population, 
Exposure, Comparator, and Outcome framework for 
prognostic review.
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•	 Population (P): Adult patients (age ≥18 years) 
hospitalized with clinically and radiographically 
confirmed CAP, including general inpatient, elderly 
(≥65 years), severe CAP, and immunocompromised 
subgroups. Studies conducted exclusively in pediatric 
cohorts were excluded.

•	 Exposure (E): Baseline admission NLR and/or serial 
NLR measured during early hospitalization (days 
3-5).

•	 Comparator (C): Low-NLR strata, comparator 
inflammatory ratios [platelet-to-lymphocyte ratio, 
monocyte-to-lymphocyte ratio, and C-reactive 
protein-to-albumin ratio [CAR]), and clinical scores 
(CURB-65, PSI, Systolic blood pressure, Multilobar 
chest radiography involvement, Albumin, Respiratory 
rate, Tachycardia, Confusion, Oxygenation, and pH 
(SMART-COP), and age, dehydration, respiratory 
failure, orientation disturbance, and (blood) pressure 
(A-DROP)].

•	 Outcome (O): Primary outcome: all-cause in-hospital 
or 30-day mortality. The secondary outcomes were 
ICU admission, invasive mechanical ventilation, 
length of stay, and discriminative accuracy [area 
under the curve (AUC)].

Eligible designs included prospective and retrospective 
cohort studies, secondary analyses of clinical trials, and 
cross-sectional studies providing quantifiable prognostic 
metrics (AUC, odds ratio, relative risk, hazard ratio, or 
stratified event counts).

The exclusion criteria were nosocomial, ventilator-
associated, or aspiration-only pneumonia; pediatric-only 
populations; animal or in vitro studies; case reports; 
narrative reviews; conference abstracts lacking complete 
peer-reviewed data; and studies in which NLR data could 
not be extracted.

Study selection and data extraction
Two authors independently extracted the data in 
duplicate using a standardized extraction template. The 
extracted items included author, year, country, design, 
setting, sample size, patient characteristics, NLR cutoff, 
and sampling timing, discriminative AUCs for NLR and 
comparators, multivariable effect estimates, and 2 × 2 
mortality contingency tables.

Risk of bias assessment
The risk of bias was appraised independently by two 
reviewers using the Quality in Prognosis Studies (QUIPS) 
tool [10], which has been specifically validated for 
prognostic biomarker studies. The following six domains 
were evaluated: study participation, study attrition, 
prognostic factor measurement, outcome measurement, 
confounding factors, and statistical analysis/reporting. 
Each domain was judged to have a low, moderate, or high 
risk of bias.

Statistical analysis
Given the marked clinical and methodological 
heterogeneity in the cutoffs, patient subgroups, and 
outcome windows, narrative synthesis was the primary 

analytical approach. Discriminative accuracy (AUC) 
values for NLR, comparator scores, serial kinetics, and 
composite models were summarized descriptively across 
studies using means, SDs, medians, and ranges. A formal 
bivariate or hierarchical summary receiver operating 
characteristic (ROC) meta-analysis was not conducted 
because of the threshold heterogeneity across the cohorts.

Risk ratios (RRs) and 95% confidence intervals (CIs) were 
calculated for cohorts reporting complete dichotomous 
mortality data, stratified into high and low NLR groups. 
A standard continuity correction of 0.5 was applied 
to contingency cells for studies with zero observed 
events [11]. The DerSimonian–Laird random effects 
model was pre-specified as the primary quantitative 
method to accommodate between-study heterogeneity. 
Heterogeneity was quantified using the Cochran’s Q 
and I² tests. To address the potential distortion from an 
extreme outlier study with zero events in the low-NLR 
arm, a pre-specified sensitivity analysis excluding this 
zero-event study was performed. Fixed-effect inverse 
variance pooling was performed as an additional 
sensitivity analysis. All analyses were conducted using 
verified formulas and statistical packages, with two-sided 
p < 0.05 considered statistically significant.

Results

Study selection
The search identified 2,640 records across four databases: 
PubMed/MEDLINE (851), Web of Science (541), Scopus 
(347), and Google Scholar (901). Prior to screening, 
992 records were removed (951 duplicate citations and 
41 pre-2010 records), leaving 1,648 records for title/
abstract screening, of which 1,201 were excluded, 
most commonly for ineligible population, exposure, or 
outcome (Table 1). Among the 447 retrieved reports, 113 
could not be accessed, leaving 334 full-text articles that 
were assessed for eligibility. In total, 315 articles were 
excluded based on pre-specified criteria (Tables 1 and 2, 
Figure 1), most frequently due to a lack of quantifiable 
NLR outcome associations (n = 93), publication type (n 
= 84), or non-CAP etiology (n = 65). Nineteen adult CAP 
cohorts met all inclusion criteria (N = 19,188).

Study characteristics
The 19 included adult cohorts comprised 19,188 patients, 
with sample sizes ranging from 81 to 7,862 [12-30]. 
Studies originated from China (n = 9) and Türkiye (n = 
3), and single studies from Australia, the United States, 
Brazil, South Korea, Spain, Italy, and Japan. The mean or 
median patient age ranged from 52 to 87 years, and the 
reported mortality rate ranged from 3.2% to 37.0%. The 
included cohorts comprised general hospitalized adults as 
well as the elderly, patients with severe ICU pneumonia, 
and immunocompromised subgroups (renal transplant 
recipients). The study characteristics are summarized in 
Table 3.
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Discriminative accuracy of NLR for CAP severity 
and mortality
Across the 14 studies reporting a quantifiable NLR AUC, 
the discriminative accuracy for the primary outcome 
ranged from 0.570 [13] to 0.940 [26], with a descriptive 
mean AUC of 0.736 (SD 0.107, median 0.720). In head-
to-head comparisons, the NLR demonstrated a moderate 
discriminative capacity that was broadly comparable 
to, but did not consistently exceed, the established 
composite clinical scores. The mean AUC values across 
the reporting cohorts were 0.706 for CURB-65 and 0.763 
for PSI (Figure 2). While NLR outperformed traditional 
single biomarkers such as CRP in certain cohorts [20], it 
was outperformed by lymphocyte count and albumin in 
others [19] and was generally inferior to multivariable 
scores in isolation [13,20,22]. These findings highlight 
that NLR alone functions as a moderate standalone 
discriminator, whose greatest utility emerges when 
combined with clinical scores.

Serial NLR kinetics
Four cohorts evaluated serial NLR measurements at 
admission (day 1) and early follow-up (days 3-5) stratified 
by survival (including Lee et al. [24] and Curbelo et al. 
[25]). Across these studies, discriminative accuracy 
improved from a mean admission AUC of 0.722 to 0.875 
on days 3-5 (mean gain of +0.153). Patients who survived 

hospitalization exhibited a marked downward trajectory 
(mean NLR declining from 9.2 to 4.7), whereas non-
survivors exhibited persistently elevated or increasing 
ratios (mean NLR 14.4 to 15.3; Figure 3). Serial NLR 
kinetics provided a dynamic prognostic separation that 
exceeded static baseline measurements.

NLR-augmented composite prognostic models
Twelve composite models were used to evaluate the 
integration of NLR into existing clinical scores or 
biomarkers. Across these models, the baseline stand-
alone score AUC averaged 0.727, whereas that of the 
NLR-augmented composite models averaged 0.798 
(descriptive mean improvement +0.071; Figure 4). The 
largest improvements occurred when NLR was added to 
simpler bedside tools lacking inflammatory parameters 
(A-DROP-NLR, +0.139; CRB65-NLR, +0.110; SII–
PNI, +0.138). Conversely, a minimal incremental gain 
was observed when the NLR was combined with models 
that already incorporated cellular inflammatory metrics 
(e.g., PSI + SIRI, +0.008).

Pooled analysis of NLR and mortality risk
Eight adult studies (5,721 high-NLR and 9,812 low-NLR 
patients; 602 vs. 455 deaths) provided complete 2 × 2 
mortality data for quantitative synthesis (Table 4). Under 
the pre-specified DerSimonian–Laird random-effects 

Table 1. PRISMA 2020 study selection and screening counts.

Stage Records/articles Notes

Records identified: PubMed/MEDLINE 851 MeSH and free-text queries, 2010-August 2026

Records identified: Web of Science 541 Core Collection TS = strategy, 2010-August 2026

Records identified: Scopus 347 TITLE-ABS-KEY strategy, 2010-August 2026

Records identified: Google Scholar 901 Top 1,000 search hits harvested; 901 unique records exported

Total records identified 2,640 Sum across all four database searches

Records removed before screening 992 951 duplicates + 41 pre-2010 records

Records screened (title/abstract) 1,648 Total identified minus pre-screening exclusions

Records excluded at title/abstract 1,201 Ineligible population, exposure, or outcome

Reports sought for retrieval 447 Full-text sought for screened records

Reports not retrieved 113 Full text unavailable (paywalled/unlinked)

Reports assessed for eligibility 334 Full-text articles reviewed in detail

Reports excluded, per criteria 315 Full-text exclusions detailed in Table 2

Studies included in review 19 19 adult CAP cohorts (N = 19,188)

Table 2. Reasons for exclusion at the full-text eligibility stage (n = 315).

Reason for full-text exclusion Articles excluded (n)

No quantifiable NLR-outcome association reported 93

Review, editorial, or conference abstract without accessible full text 84

Nosocomial, ventilator-associated, or aspiration pneumonia only (no CAP component) 65

Exclusively pediatric population (outside adult-only scope) 4

Duplicate cohort or population reported in another eligible publication 36

Animal or in vitro study 26

Non-English full text unavailable for translation 6

Systematic review or meta-analysis (ineligible study design) 1

Total excluded at full-text stage 315
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model, elevated NLR was associated with a significant 
increase in mortality risk (pooled RR = 3.92, 95% CI: 
2.23-6.88; p < 0.001). The between-study heterogeneity 
was substantial (Cochran’s Q = 68.40, df = 7, p < 0.001; 
I² = 89.8%; Figure 5). Because Cataudella et al. [26] 
reported no deaths in the low-NLR group (47/95 vs. 
0/100; continuity-corrected RR = 98.95), a prespecified 
sensitivity analysis excluding this extreme study was 
performed. In this seven-study analysis, elevated NLR 
remained strongly associated with mortality (pooled 

random-effects RR = 3.48, 95% CI: 2.01-6.02; I² = 90.1%, 
p < 0.001). Fixed-effect inverse-variance pooling of all 
eight studies yielded RR = 2.01 (95% CI: 1.78-2.28; Z = 
11.10, p < 0.001), heavily weighted by the largest cohort 
(Sharma et al. [12], 66.9% weight; RR = 1.60); excluding 
Cataudella et al. [26] yielded RR = 2.00 (95% CI: 1.76-
2.26). Across all models, an elevated NLR consistently 
conferred a two- to four-fold increase in mortality risk.

Heterogeneity across the eight studies was substantial 
(I² = 89.8%), reflecting distinct clinical settings and cut-

Figure 1. PRISMA 2020 flow diagram of study selection for systematic review and meta-
analysis of NLR in adult CAP.
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Figure 2. Descriptive discriminative accuracy (mean AUC ± SD error bars) of NLR compared 
with comparator biomarkers and clinical scores across adult CAP cohorts. Note: Summarized 
descriptively; no formal meta-analytic AUC pooling was performed.

Table 3. Key characteristics and clinical findings of included adult CAP cohorts (N = 19). Detailed extraction variables are available in 
Supplementary Table S1.

# Study Country Design N
NLR 

Cutoff
NLR 
AUC

Mortality Effect 
Size

Key Finding

1 Sharma et al. 
[12] Australia Multicenter 

retrospective 7,862 12.0 0.580 OR 1.27 (1.06-
1.53)

NLR >12 independently predicted LOS, ICU 
admission, and mortality; AUC inferior to CURB-65.

2 Tekin et al. 
[13] USA Single-center 

retrospective 4,039 12.0 0.570 OR 1.12 (0.77-
1.61)

NLR not superior to PSI for mortality; associated 
with ICU admission.

3 Feng et al. 
[14] China Single-center 

retrospective 2,028 9.06 0.720 HR 1.052 (1.029-
1.075)

NLR × CURB-65 product score achieved superior 
AUC of 0.755.

4 Huang et al. 
[15] China Secondary 

analysis cohort 812 6.50 N/A OR 1.017 (1.002-
1.032)

Adding NLR to CRB-65/CURB-65/SMART-COP 
significantly boosted AUCs (>0.80).

5 Cury et al. 
[16] Brazil Single-center 

retrospective 646 6.80 0.706 OR 4.87 (1.87-
15.22)

Pneumonia-Optimized Ratio (NLCR × CURB-65) 
reached AUC 0.753.

6 Guo et al. 
[17] China Steroid-treated 

CAP cohort 570 0.275* N/A HR 1.21 (1.14-
1.28) NLR independently predicted 30-/90-day mortality.

7† Cui et al. 
[18]† China Severe CAP 

cohort 554 11.91 N/A OR 1.569 (1.066-
2.309)

NLR and BLR associated with reduced overall 
survival and increased ICU mortality.

8 Karakaya et 
al. [19] Türkiye Single-center 

retrospective 526 8.18 0.715 p < 0.001 Lymphocyte count (AUC 0.794) and albumin 
(0.787) outperformed NLR and PCT.

9 Yang et al. 
[20] China Single-center 

retrospective 318 7.12 0.799 p < 0.001 NLR outperformed CRP; NLR + PCT combination 
reached AUC 0.828.

10 Terzi et al. 
[21] Türkiye Single-center 

retrospective 240 8.53 0.605 OR 1.574 (1.103-
2.245)

SII and SIRI provided modest adjunctive value to 
CURB-65/PSI.

11 Baran et al. 
[22] Türkiye Single-center 

cross-sectional 207 N/A N/A p = 0.009 NLR, CAR, CLR, SII, SIRI, and CALLY index 
(highest AUC) all predicted mortality.

12 Meng et al. 
[23] China Single-center 

retrospective 206 6.68 0.695 HR 4.20 (2.12-
8.34)

Heparin-binding protein (AUC 0.723) plus NLR 
combined AUC reached 0.760.

13 Lee et al. 
[24]

South 
Korea

Serial-NLR 
cohort 175 N/A 0.719 OR 7.10 (2.19-

23.06)
Day-4/Day-1 NLR ratio > 1 predicted 30-day 
mortality; serial NLR + PSI AUC rose to 0.853.

14 Curbelo et al. 
[25] Spain Prospective 

cohort 154 10.0 0.760 OR 1.04 (1.00-
1.10)

Admission NLR AUC 0.76; Day 3-5 NLR AUC rose 
to 0.88.

15 Cataudella et 
al. [26] Italy Elderly 

prospective 195 11.12 0.940 p < 0.001 NLR <11.12: 0% mortality; NLR >28.3: 100% 
30-day mortality.

16† Chen et al. 
[27]† China SCAP cohort 138 N/A 0.822 OR 14.11 (3.18-

62.66)
Combined SII–PNI score = 2 strongly predicted 
28-day mortality.

17† Qiu et al. 
[28]† China Renal-transplant 

SCAP 81 15.25 0.880 aOR 1.07 (1.02-
1.14)

NLR AUC 0.88 outperformed PSI (0.65) and CURB-
65 (0.65) in this immunocompromised cohort.

18† Chen et al. 
[29]† China Severe ICU 

pneumonia 100 N/A 0.789 OR 2.12 (1.14-
3.95)

SIRI and NLR were the only independent predictors 
of 28-day ICU mortality.

19 Tonouchi and 
Kataoka  [30] Japan Elderly cohort 

(≥75 y) 337 5.00 N/A aOR 2.42 (1.12-
5.14)

Discharge NLR ≥5 predicted 30-day post-discharge 
readmission.

*Guo et al. [17] reported NLR as a continuous hazard-ratio predictor (per-unit cutoff of 0.275 on a transformed scale), not a diagnostic threshold.
†Special subgroup cohorts nested within the adult total.
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off thresholds. The exclusion of Cataudella et al. [26] in 
the sensitivity analysis reduced the point estimate from 
3.92 to 3.48 while maintaining statistical significance 
(p < 0.001), indicating that the qualitative conclusion is 
robust to zero-event correction. The fixed-effects model 
yielded a lower point estimate (RR = 2.01) because of the 
disproportionate weighting by Sharma et al. [12] (66.9% 
weight). Regardless of the model choice, an elevated 
NLR was reliably associated with significantly increased 
mortality across adult CAP cohorts.

Risk of bias assessment
The risk of bias across the 19 cohorts was rated using 
QUIPS (Table 5). Four studies (21.1%) demonstrated 
an overall low risk [12,14,24,25], 12 (63.2%) moderate 
risk, and three (15.8%) high risk of bias [22,27,28]. 
Confounding adjustment and statistical reporting 
(domains 5 and 6) were the most frequent sources of 
potential bias, as several single-center retrospective 
studies reported unadjusted estimates without 
multivariable control.

Figure 3. Serial NLR kinetics from admission (Day 1) to early follow-up (Day 3-5) in survivors versus 
non-survivors across reporting adult CAP cohorts.

Figure 4. Prognostic discriminative accuracy of standalone severity scores/markers versus NLR-augmented composite models across 
twelve reported combinations.
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Discussion
This systematic review synthesized evidence from 19 
adult CAP cohorts to characterize the NLR (NLR) as a 
prognostic biomarker. Three consistent patterns emerged 
across an otherwise heterogeneous evidence-based study. 
First, NLR showed moderate discriminative accuracy 
for severity and mortality (mean AUC 0.736), which is 
comparable to but not consistently superior to established 
severity scores such as CURB-65 (mean AUC 0.706) and 
PSI (mean AUC 0.763). Individual studies illustrated 

both ends of this range: Cataudella et al. [26] reported 
an unusually strong single-marker performance, with 
0% 30-day mortality below an NLR of 11.12 and 100% 
mortality above 28.3 in an elderly prospective cohort, 
whereas [19] found that simple lymphocyte count 
(AUC 0.794) and serum albumin (AUC 0.787) both 
outperformed NLR in a similarly sized retrospective 
series. Second, NLR’s clearest value is incremental 
rather than standalone; combining it with an existing 
score improved discriminative accuracy across all 12 
reported composite models, most substantially when 

Table 4. Dichotomous mortality contingency data, study-level RRs, and pooled meta-analytic estimates with sensitivity 
analyses.

Study
High-NLR 
deaths/N Low-NLR deaths/N RR (95% CI) Weight, fixed- effect (%)

Cataudella et al. [26]* 47/95 0/100* 98.95 (6.19-1582.83) 0.2

Curbelo et al. [25] 10/85 2/69 4.06 (0.92-17.91) 0.7

Feng et al. [14] 81/576 40/1,452 5.10 (3.54-7.36) 11.4

Huang et al. [15] 37/202 4/204 9.34 (3.39-25.73) 1.5

Cury et al. [16] 34/161 6/161 5.67 (2.45-13.13) 2.2

Sharma et al. [12] 297/2,878 321/4,985 1.60 (1.38-1.86) 66.9

Tekin et al. 13] 59/1,526 69/2,513 1.41 (1.00-1.98) 13.1

Karakaya et al. [19] 37/198 13/328 4.71 (2.57-8.65) 4.1

Pooled Random-Effects (Primary, all 
eight studies)

602/5,721 455/9,812 3.92 (2.23-6.88) I² = 89.8%

Sensitivity: Excl. zero-event outlier [26] 
(seven studies)

555/5,626 455/9,712 3.48 (2.01-6.02) I² = 90.1%

Pooled Fixed-Effect (Sensitivity, all 
eight studies)

602/5,721 455/9,812 2.01 (1.78-2.28) 100.0%

*Continuity correction of 0.5 applied to zero cell.

Figure 5. Forest plot of study-level and pooled RRs for mortality (High NLR vs. Low NLR), showing primary 
random-effects pooling, sensitivity analysis excluding zero-event outlier, and fixed-effect pooling.
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added to bedside scores that do not already incorporate 
an inflammatory component (A-DROP-NLR, +0.139 
AUC; SII–PNI, +0.138 AUC) and least when added 
to scores that already do (CURB-65 + SII, +0.039, not 
significant). Third, the trajectory of NLR over the first 
3-5 days of hospitalization carries more prognostic 
information than a single admission value: across the 
four studies reporting serial measurements, mean AUC 
rose from 0.722 at admission to 0.875 by day 3-5, with 
survivors showing a declining NLR and non-survivors a 
rising or persistently elevated one.

A quantitative meta-analysis confirmed a significant 
association between elevated NLR and mortality. Given 
the marked between-study heterogeneity (I² = 89.8%), 
the random-effects estimate (RR = 3.92, 95% CI: 2.23-
6.88) was prespecified as primary. Importantly, our 
sensitivity analysis demonstrated that excluding the 
zero-event study by Cataudella et al. [26] yielded a 
consistent and robust association (RR = 3.48, 95% CI: 
2.01-6.02). Furthermore, fixed-effect analysis yielded 
a conservative RR of 2.01 (95% CI: 1.78-2.28). These 
findings demonstrate that, while point estimates vary 
depending on model weighting and outlier handling, the 
direction and statistical significance of mortality risk are 
unambiguous.

Clinical implications
From a clinical standpoint, NLR should be 
conceptualized as an adjunctive, dynamic biomarker 
rather than a standalone replacement for established 
clinical tools such as CURB-65 or PSI. Three practical 
applications are supported by the evidence: (1) Serial 
dynamic monitoring: tracking NLR at 48-72 hours 

provides actionable feedback on therapeutic response, 
where failure to decline flags treatment failure or 
secondary complications; (2) Score augmentation: 
adding NLR to simple bedside metrics (e.g., CRB-65, 
A-DROP) captures systemic inflammatory stress without 
cumbersome scoring calculations; and (3) Resource-
limited and specialized settings: because NLR requires 
only a standard CBC differential, it provides an accessible 
risk marker where advanced biomarkers (procalcitonin, 
mid-regional pro-adrenomedullin) or serial imaging are 
unavailable, including immunocompromised cohorts 
where clinical scores are unvalidated [28].

Strengths and limitations
The key strengths of this review include adherence 
to the PRISMA 2020 guidelines, rigorous QUIPS 
quality appraisal, explicit synthesis of serial kinetics 
and composite models, transparent sensitivity analyses 
exploring outlier effects, and model selection in meta-
analyses.

This study had several limitations. First, substantial 
clinical and threshold heterogeneity existed; NLR cutoff 
values ranged widely (5.0-15.25), reflecting post-hoc 
ROC optimization rather than prospectively validated 
decision thresholds. Second, most of the included 
cohorts were from single-center retrospective studies, 
several with unadjusted risk estimates subject to residual 
confounding factors. Third, although 19 cohorts were 
synthesized narratively, only eight reported 2 × 2 data 
for meta-analysis. Fourth, the search was restricted to 
the specified databases and to literature indexed through 
August 2026. Finally, the study-level pooling precluded 
individual patient-level covariate adjustments.

Table 5. QUIPS domain-level risk-of-bias ratings for included adult CAP cohorts (N = 19).

Study
D1: 
Particip.

D2: 
Attrition

D3: PF 
Measure

D4: 
Outcome 
measure

D5: 
Confound.

D6: 
Analysis /
report

Overall

Sharma et al. [12] Low Low Low Low Low Low Low

Tekin et al. [13] Moderate Low Low Low Moderate Moderate Moderate

Feng et al. [14] Low Low Low Low Low Low Low

Huang et al. [15] Moderate Low Low Low Low Moderate Moderate

Cury et al. [16] Moderate Low Low Moderate Moderate Moderate Moderate

Guo et al. [17] Moderate Low Low Low Low Moderate Moderate

Cui et al. [18]† Moderate Moderate Low Moderate Moderate Moderate Moderate

Karakaya et al. [19] Moderate Low Low Low Moderate Moderate Moderate

Yang et al. [20] Moderate Low Low Low Moderate Moderate Moderate

Terzi et al. [21] Moderate Low Low Low Low Moderate Moderate

Baran et al. [22] High High Low Moderate High Moderate High

Meng et al. [23] Moderate Low Low Low Low Moderate Moderate

Lee et al. [24] Low Moderate Low Low Low Low Low

Curbelo et al. [25] Low Moderate Low Low Low Low Low

Cataudella et al. [26] Moderate Moderate Low Low Moderate Moderate Moderate

Chen et al. [27]† High Moderate Low Moderate Moderate High High

Qiu et al. [28]† High Moderate Moderate Low Moderate High High

Chen et al. [29]† Moderate Moderate Low Low Low Moderate Moderate

Tonouchi and Kataoka (2023) [30] Moderate Moderate Low Moderate Low Moderate Moderate

†Special subgroup cohorts nested within the adult total.
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Conclusion
In adult CAP, the NLR is a moderate prognostic 
discriminator that is most effectively utilized as an 
inexpensive adjunctive biomarker and dynamic serial 
monitoring tool alongside CURB-65 and PSI, rather 
than as a standalone replacement. An elevated NLR 
consistently correlated with increased mortality (random-
effects RR = 3.92; sensitivity analysis excluding zero-
event outlier RR = 3.48; fixed-effect RR = 2.01). Future 
prospective studies should focus on validating the 
standardized cutoffs and establishing protocolized serial 
measurement algorithms.
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