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Abstract

Background: Neutrophil-to-lymphocyte ratio (NLR) is an accessible and widely used biomarker. NLR may be used as an

early marker of poor prognosis in patients with COVID-19. Methods: We conducted a systematic review and meta-analysis.

Observational studies that reported the association between baseline NLR values (i.e. at hospital admission) and severity or

all-cause mortality in COVID-19 patients were included. The quality of the studies was assessed using the Newcastle-Ottawa

scale (NOS). Random effects models and inverse variance method were used for meta-analyses. The effects were expressed as

odds ratios (OR) and their 95% confidence intervals (CI). Small study effects were assessed with the Egger’s test. Results:

Twenty studies, 19 cohorts and one case-control were included. An increase of one unit of NLR was associated with a higher

odds of COVID-19 severity (OR 6.6, 95% CI: 4.71 - 7.19; p<0.001) and higher odds of all-cause mortality (OR 12.7, 95% CI:

1.32, 123.36; p=0.025). No differences were found in subgroup analyses by study design. The subgroup analysis of the studies,

by country of origin, showed that the strength of the association between NLR and mortality was greater in Chinese studies

(OR 31.1; 95%CI 19.57 to 49.3; p<0.0001) with moderate heterogeneity (I2 =43%). In our sensitivity analysis, we found that 7

studies with low risk of bias maintained strong association between both outcomes and the NLR values (severity: OR 4.7; 95%

CI 3.5 to 6.34; p < 0.001 vs mortality: OR 31.1; 95% CI 19.57 to 49.3; p <0.0001), with low (I2 = 37%) and moderate (I2 =

43%) heterogeneity for severity and mortality outcomes, respectively. No publication bias was found for studies that evaluated

effects for the severity of disease. Conclusions: Higher values of NLR were associated with severity and all-cause mortality in

hospitalized COVID-19 patients.
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FIGURE 1 : PRISMA 2009 Flow Diagram

Records identified through PubMed, Embase, Ovid
Medline, Scopus, WHO COVID-19 Global Research

Database, Scielo, LILACS, Cochrane Library,
medRxiv, ScienceDirect, SpringerLink and CNKI

databases.

(N = 221)
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Records after duplicates removed
(n =77)

Records screened
(n =  77 )

Records excluded
(n = 38 )

Full-text articles assessed
for eligibility

(n =39)

Full-text articles excluded,
with reasons

(n = 19)

- wrong study design

- wrong analysis

-wrong exposure

- patients were not
exclusively older than 18
years

-Data Duplication

-Group Imbalance

Studies included in
qualitative synthesis

(n =20)

Studies included in
quantitative synthesis

(meta-analysis)
(n = 20)
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Figure 2: Association between NLR and severity 

Figure 2A. Forest Plot for studies that evaluated the association of NLR and 

severity 
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Figure 2B. Subgroup analysis according to study design of the studies that 

evaluated the association between NLR and severity 
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Figure 2C. Sensitivity analysis according to the risk of bias of the studies that 

evaluated the association between NLR and severity 
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Figure 3: Association between NLR and mortality  

Figure 3A. Forest Plot for studies that evaluated the association between NLR and mortality 
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Figure 3 B: Subgroup analysis according to origin country of the studies that 

evaluated the association between NLR and mortality  
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Figure 3C: Sensitivity analysis according to the risk of bias of the studies that 

evaluated the association between NLR and mortality  
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