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Neutrophil-to-lymphocyte ratio and
lymphocyte-to-C-reactive protein ratio in patients

with severe coronavirus disease 2019 (COVID-19): A

meta-analysis

To the Editor,

Since March 11, 2020, the World Health Organization defined
coronavirus disease 2019 (COVID-19) as a pandemic, with a series of
confirmed cases that currently exceeded 300,000 people worldwide
and with approximately 14,500 deaths." Accumulated evidence
suggests that a subgroup of patients with severe COVID-19 could

have a dysregulation of the immune response that allows the de-
velopment of viral hyperinflammation.? Thus, all patients with severe
COVID-19 should be screened for hyperinflammation using labora-
tory parameters to improve mortality. Neutrophil-to-lymphocyte
ratio (NLR) and lymphocyte-to-C-reactive protein ratio (LCR) are
established inflammation markers that reflect systemic inflammatory
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FIGURE 1 Standardized mean difference (SMD) and 95% confidence interval (95% Cl) of neutrophil-to-lymphocyte ratio and lymphocyte-to-
C-reactive protein ratio in coronavirus disease 2019 (COVID-19) patients with or without severe disease
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response,3*4 and both are available in almost all laboratories. In this
study, a meta-analysis was performed to investigate whether NLR
and LCR values can help predict clinical severity in patients with
COVID-19.

First, we conducted an electronic search in different search engines
that included Medline (PubMed interface), Scopus, Web of Science via
Raven and Google Scholar, using the keywords “Severe 2019-nCoV” OR
"Severe COVID-19" without date (i.e. until March 23, 2020) or language
restrictions. The title, abstract, and full text of all the articles identified
according to these search criteria were analyzed, considering for our
meta-analysis only those that reported data in COVID-19 patients with
or without severe disease (defined as severe or with the need to enter
the intensive care unit or the use of mechanical ventilation).

Six studies were included in our meta-analysis, four of them al-
lowed us to calculate both NLR and LCR. The other two articles, one
was considered only for NLR calculations and the other only for LCR
calculations. Mean and standard deviation were extrapolated from
the median, range, and sample size according to Hozo et al.” For NLR,
the number of neutrophils and lymphocytes was taken per 10%/L,
while LCR was calculated as follows: lymphocyte count (number/uL)/
C-reactive protein (mg/dL). Meta-analysis was performed using
Comprehensive Meta-Analysis Software version 3 (2013, Biostat,
Englewood, NJ) calculating the standardized mean difference (SMD)
and the 95% confidence interval (95% Cl) of the NLR and LCR values
in patients with COVID-19 with or without severe disease.

All the studies were carried out in China and included a total
number of 828 patients, where 407 patients had severe disease
(49.15%) and the sample size varied between 41 and 452 patients. The
SMD of the five studies used for each parameter is summarized in
Figure 1. Since heterogeneity (12 statistics) exceeded 50% in both meta-
analyses, a random effects model was used. The NLR values were found
to increase significantly in patients with COVID-19 with severe disease
(SMD =2.404, 95% Cl=0.98-3.82), while LCR values were decreased
significantly (SMD = -0.912, 95% Cl = -1.275 to -0.550).

Despite several reports describing increased levels of neu-
trophils and C-reactive protein along with a decrease in lymphocyte
numbers in patients with COVID-19,%¢*° until now, very few reports
have considered the cost-effective markers NLR and LCR to aid
complication predictions. Acute respiratory distress syndrome, which
is a type of respiratory failure characterized by a rapid onset of
generalized inflammation in the lungs, is the leading cause of mor-
tality of patients with COVID-19. Thus, increased NLR levels and low
LCR levels reflecting an enhanced inflammatory process may suggest
a poor prognosis.
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