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An increased neutrophil/lymphocyte ratio is an early warning signal of severe COVID-19
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Abstract: Objective To identify the biomarkers as early warning signals for severe COVID-19. Methods We retrospectively
analyzed the clinical data of 63 patients with COVID-19 from Hubei Provincial Hospital of Integrated Chinese and Western
Medicine, including 32 moderate cases and 31 severe cases. The demographic data, underlying diseases, clinical manifestations
and laboratory test results were compared between the two groups. Logistic regression analysis was performed to identify the
factors that predicted the severity of COVID-19. The receiver-operating characteristic curve (ROC) of neutrophil/lymphocyte
ratio (NLR) was calculated, and the area under the curve (AUC) was determined to estimate the optimal threshold of NLR for
predicting severe cases of COVID-19. Results The patients with moderate and server COVID-19 showed significant differences
in the rate of diabetes, NLR, serum amyloid A (SSA), C-reactive protein (CRP) and serum albumin (ALB) levels (P<0.05). The
co- morbidity of diabetes, NLR, SSA and CRP were found to positively correlate and ALB to inversely correlate with the
severity of COVID-19 (P<0.05). Multivariate logistic regression analysis showed that NLR was an independent risk factor for
severe COVID-19 (OR=1.264, 95% CI: 1.046-1.526, P=0.015) with an AUC of 0.831 (95% CI: 0.730-0.932), an optimal diagnostic
threshold of 4.795, a sensitivity of 0.839, and a specificity of 0.750. Conclusion An increased NLR can serve as an early warning
signal of severe COVID-19.
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Tab.1 Comparison of underlying diseases of the patients

Comorbidities Moderate (n=32) Severe (n=31) b P

Hypertension 9 15 2.741 0.098
Diabetes 3 9 3.946 0.047
Coronary heart disease 0 2 NA* 0.238
Tumor 1 2 0.001 0.978
Lung Disease 2 1 0.000 1.000

*Fisher' exact probability was calculated.
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Tab.2 Comparison of clinical manifestations of the patients

Symptoms Moderate (n=32) Severe (n=31) x P

Fever 26 25 0.004 0.951
Cough 22 21 0.007 0.932
Chest tightness 9 12 0.794 0.373
Dyspnea 14 20 2.733 0.098
Rales 19 16 0.384 0.535
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Tab.3 Comparison of laboratory test results of the patients [Mean+SD or M(QR)]

Blood Tests Moderate (n=32) Severe (n=31) tZ P

NLR 2.889 (1.771-5.553) 8.780 (5.768-25.100) -4.510 0.000
SSA (mg/L) 176.585 (37.833-300.000) 300.000 (194.830-300.000) -1.992 0.046
CRP (ng/L) 26.255 (7.408-75.158) 81.490 (19.400-107.420) -2.104 0.035
FIB (g/L) 3.580 (3.080-3.990) 3.740 (2.910-4.420) -0.653 0.514
ALB (mg/L) 36.169+4.647 33.2324+3.987 -2.688 0.009

NLR: Neutrophil/lymphocyte ratio; SSA: Serum amyloid A; CRP: C-reactive protein; FIB: Fibrinogen; ALB: Albumin.
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Tab.4 Correlation analysis of diabetes, NLR, SSA, CRP, ALB
with severe COVID-19

Statistics ~ Diabetes NLR SSA CRP ALB
r 0.250 0.495 0.257 0.267 -0.325
P 0.048 0.000 0.042 0.035 0.009

NLR: Neutrophil/lymphocyte ratio; SSA: Serum amyloid A; CRP:
C-reactive protein; ALB: Albumin.
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Tab.5 Regression analysis of risk factors of severe COVID-19

2.3 E)asHr

B R NLR SSA .CRP ALB &5 &
COVID-19 #4722 A 2 Logistic 7437 & FiL, NLR &
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OR (95%CI)
Factors B SE Wals P OR
Lower limit Upper limit

Diabetes -1.186 0.906 1.713 0.191 0.305 0.052 1.804
NLR 0.234 0.096 5.888 0.015 1.264 1.046 1.526
SSA -0.002 0.004 0.399 0.528 0.998 0.991 1.005
CRP -0.001 0.009 0.019 0.891 0.999 0.981 1.017
ALB -0.014 0.081 0.028 0.868 0.987 0.841 1.157

NLR: Neutrophil/lymphocyte ratio; SSA: Serum amyloid A; CRP: C-reactive protein; ALB: Albumin.
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Fig.1 Receiver-operating characteristic curve of NLR
for predicting severe COVID-19.
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