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Prognostic Significance of Blood Parameters in 
COVID-19 Pneumonia

Objective: We aimed to predict disease severity by studying the admission blood parameters of patients diagnosed with 
novel coronavirus disease 2019 (COVID-19).

Materials and Methods: We retrospectively reviewed the medical data of 217 patients diagnosed with COVID-19 infection 
and 86 sex-matched and age-matched healthy controls without this infection. The patient group was divided into the follow-
ing two subgroups: the severe (n=93) group and the non-severe (n=124) group. We compared the demographic character-
istics, admission complaints, and admission blood parameters of the patient group with those of the control group. We also 
compared the above-mentioned parameters of the two patient subgroups.

Results: The patient group had a significantly lower white blood cell count, lymphocyte count, monocyte count, and 
platelet count (p=0.002, p<0.001, p<0.001, and p<0.001, respectively) and a significantly higher C-reactive protein level 
(p<0.001) than the control group did. The leucocyte count, neutrophil count, neutrophil to lymphocyte ratio (NLR), platelet 
to lymphocyte ratio (PLR), and ferritin level were significantly higher in the severe disease subgroup than those in the non-
severe subgroup (p<0.001). The lymphocyte count and lymphocyte to monocyte ratio (LMR) were significantly lower in the 
severe disease subgroup than those in the non-severe subgroup (p<0.001). We performed a logistic regression analysis and 
obtained the odds ratios (OR) of several factors. This analysis showed that NLR was positively correlated with the COVID-19 
risk (adjusted OR 1.438, p=0.012). However, the association of PLR and LMR with COVID-19 risk remained unclear. 

Conclusion: The ability to predict prognosis using blood parameters that are routinely assessed at admission can save 
considerable time and financial resources. We believe that we can predict the prognosis of COVID-19 patients using the 
admission NLR levels.
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INTRODUCTION

Initially known as 2019-nCoV, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) caused pneumo-
nia in a large number of people in Wuhan, a city in China’s Hubei province, in December 2019. Thereafter, the 
virus spread rapidly and caused a serious epidemic in China. In February 2020, the World Health Organization 
(WHO) termed the globally spread disease as coronavirus disease 2019 (COVID-19) and declared it a pandemic on 
March 11, 2020 (1). Thus far, about 73 million people have been infected with this virus, and the virus continues 
to spread at a consistent rate (2). This virus is mainly transmitted via droplets released from humans. It is believed 
that touching the eyes, nose, and mouth after contact with contaminated surfaces may cause this infection, al-
though this is not the main route of transmission (3). The clinical spectrum of COVID-19 infection ranges from 
an asymptomatic infection to critical and fatal disease. Although the exact incidence of asymptomatic infections 
remains unknown, it is believed to be approximately 40% (4). Most patients with symptomatic infections develop 
mild disease (with mild or no pneumonia). About 15%–20% of the patients with symptomatic infections develop 
severe disease (e.g., that with dyspnea, hypoxia, or >50% lung involvement on imaging within 24–48 h). Severe 
disease may occur in healthy individuals of all ages; however, it predominantly involves adults of advanced age or 
those with certain comorbidities, such as hypertension, cancer, obesity, diabetes mellitus, chronic lung disease, 
and chronic kidney disease (5). Several studies have linked many clinical conditions, such as lymphopenia, throm-
bocytopenia, elevated levels of lactate dehydrogenase (LDH), elevated levels of liver enzymes, elevated levels of 
inflammatory markers [e.g., C-reactive protein (CRP) and ferritin] and inflammatory cytokines [i.e., interleukin 6 
(IL-6) and tumor necrosis factor (TNF)-alpha], increased prothrombin time (PT), elevated levels of D-dimer (>1 
µg/mL), elevated levels of creatine phosphokinase (CPK), and elevated levels of troponin, to poor prognosis and 
disease severity (6–9). Research is ongoing to enable early prediction of whether the disease would progress as 
mild disease or severe disease, based on the epidemiological, clinical, and laboratory data. Weak adaptive immune 
response is accompanied by severe inflammatory response that causes an imbalance in the immune response. 
Therefore, circulating biomarkers that can indicate inflammatory and immune status are important predictors for 
the prognosis of COVID-19 patients (10). Peripheral white blood cell count (WBC), neutrophil to lymphocyte 
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ratio (NLR), platelet to lymphocyte ratio (PLR), and lymphocyte 
to monocyte ratio (LMR) are the available predictors that act as 
markers of systematic inflammatory response in patients with viral 
pneumonia (11). We believe that being able to predict the prog-
nosis of COVID-19 patients using blood parameters that can be 
measured at admission in a simple manner at a low cost would fa-
cilitate early decision making regarding treatment and hospitaliza-
tion. Thus, we aimed to examine the demographic characteristics, 
mode of presentation, and admission blood parameters of patients 
who presented to our emergency department with a suspicion of 
COVID-19 infection and were later confirmed to have COVID-19.

MATERIALS and METHODS

This study retrospectively examined the medical records of pa-
tients aged >18 y who presented to the emergency department 

of Batman Regional State Hospital between July 1, 2020 and 
September 1, 2020 and were diagnosed with COVID-19 using 
reverse transcription-polymerase chain reaction (RT-PCR) test. 
The demographic characteristics, admission complaints, admis-
sion blood parameters, and outcomes (discharge, hospital admis-
sion, and 30-day mortality data) of the patients were recorded. We 
enrolled COVID-19 patients into the patient group and healthy 
controls who did not have COVID-19 into the control group; the 
patient group was further sub-divided into the severe and non-se-
vere disease subgroups. The controls were selected from among 
healthy subjects who did not have any recorded comorbidity and 
tested negative on the RT-PCR test. The patients were categorized 
into the severe and non-severe COVID-19 subgroups as per the 
interim guidance issued by the World Health Organization (WHO) 
(12). Patients with an uncomplicated viral upper respiratory tract 
infection may complain of symptoms that are not specific to the 

Table 1. Comparison of the demographic characteristics and blood parameters of the control group and patient group

 Control (n=86) COVID-19 patients (n=217) p

Age (Mean±SD)  59±11 62±14 0.547

Male sex, n (%)  47 (54) 116 (53) 0.352

CRP, g/L 0.002 (0.001–0.005) 0.1 (0.04–0.31) <0.001

White blood cell count, ×109/L 6.72 (5.95–9.64) 5.92 (5.1–8.75) 0.002

Neutrophil count, ×109/L 4.32 (3.17–6.96) 4.37 (3.11–7.98) 0.586

Lymphocyte count,×109/L 2.78 (1.36–2.94) 1.48 (1.03–2.14) <0.001

Monocytes, ×109/L 0.52 (0.46–0.68) 0.44 (0.36–0.61) <0.001

Platelet count ×109/L 248.5 (198.75–303.5) 188.8 (139.2–236.8) <0.001

NLR 2.49 (1.4–4.34) 2.57 (1.49–6.28) 0.367

PLR 119.73 (78.3–164.2) 121.3 (61.9–172.4) 0.253

LMR 3.42 (2.23–6.03) 3.69 (2.14–5.89) 0.129

SD: Standard deviation; CRP: C-reactive protein; NLR: Neutrophil to lymphocyte ratio; PLR: Platelet to lymphocyte ratio; LMR: Lymphocyte to monocyte ratio

Table 2. Comparison of the demographic characteristics and blood parameters of the severe and non-severe COVID-19 subgroups

 Non-severe (n=124) Severe (n=93) p

Age (Mean±SD)  59±11 63±9 0.03

Male sex, n (%)  65±51 51±54 0.126

CRP, g/L 0.08 (0.05–0.22) 0.09 (0.04–0.28) 0.451

ESR, mm/h 11 (9-41) 52 (29–81) <0.001

Ferritin, µg/L 67 (41–186) 231 (85–486) <0.001

White blood cell count, ×109/L 5.73 (5.41–7.65) 7.42 (5.81–9.87) <0.001

Neutrophil count, ×109/L 3.7 (2.95–4.56) 5.94 (4.12–8.74) <0.001

Lymphocyte count, ×109/L 2.03 (1.53–2.49) 0.96 (0.57–1.62) <0.001

Monocytes, ×109/L 0.56 (0.42–0.64) 0.51 (0.34–0.71) 0.358

Platelet count ×109/L 202 (179–248) 185 (146–251) 0.512

NLR 1.95 (1.46–2.9) 4.93 (2.84–9.84) <0.001

PLR 94.9 (72.5–159) 151 (107.6–249.7) <0.001

LMR 4.9 (2.32–6.26) 2.21 (1.05–3.97) <0.001

CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate; NLR: Neutrophil to lymphocyte ratio; PLR: Platelet to lymphocyte ratio; LMR: Lymphocyte to monocyte ratio
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disease and include cough (with or without sputum expectoration), 
fever, fatigue, malaise, muscular pain, sore throat, nasal conges-
tion, and headache. The non-severe disease subgroup also includ-
ed patients with rare symptoms, such as nausea, diarrhea, and 
vomiting. Patients with severe disease were defined as those who 
had fever or any suspicion of respiratory infection accompanied 
by at least one of the following: respiratory rate >30 breaths/min, 
severe respiratory distress, or SpO

2
 ≤93% in room air (13–15). 

The two groups were compared with respect to blood parameters 
and demographic characteristics. Patients who had a negative RT-
PCR test, those aged <18 y, and those whose medical records 
could not be accessed via the hospital automation system were 
excluded. This research was approved by the ethical committee of 
the Batman University (date: 10.11.2020, no: 2020/5-28).

Statistical Analysis
All the study data were analyzed using IBM SPSS Statistics for 
Windows, Version 22.0 (Armonk, NY: IBM Corp.) software pack-
age. The normality of the data was checked using the Kolmog-
orov-Smirnov test. Descriptive statistics included mean±standard 
deviation values for the normally distributed variables and median 
(minimum and maximum values) for the non-normally distribut-
ed variables. The Mann Whitney-U test was used to compare the 
non-normal quantitative variables, while independent samples t-test 
was used to compare the normal variables. The optimal cut-off val-
ues of the continuous age, NLR, PLR, and LMR were calculated 
using receiver operating curve (ROC) analysis. P value <0.05 was 
considered to indicate statistical significance for all comparisons.

RESULTS

Our study compared the demographic characteristics and blood 
parameters of 86 control subjects and 217 patients. There was 
no significant difference between the two groups in terms of sex 
distribution (p=0.352) or age (p=0.547).

The patient group had significantly lower WBC, lymphocyte, 
monocyte, and platelet counts (p=0.002, p<0.001, p<0.001, 
and p<0.001, respectively) and a significantly higher CRP lev-
el (p<0.001) than the control group did (Table 1). Two hundred 
and seventeen patients in the patient group were further divid-
ed into the following two subgroups: severe COVID-19 subgroup 
(n=93) and non-severe COVID-19 subgroup (n=124). The mean 

age of the patients in the severe disease subgroup was significant-
ly higher than that of those in the non-severe disease subgroup 
(p=0.03). The sex distribution in the two subgroups was com-
parable (p=0.126). The most common complaint was dyspnea 
(28.5%) in the severe disease subgroup and fever (26%) and cough 
(21%) in the non-severe disease subgroup. In the severe disease 
subgroup, the leucocyte count, neutrophil count, NLR, PLR, and 
ferritin level were significantly higher than those in the non-se-
vere disease subgroup were (p<0.001). The lymphocyte count and 
LMR were significantly lower in the severe disease subgroup than 
those in the non-severe disease subgroup (p<0.001). The plate-
let count, monocyte count, and CRP level of both the subgroups 
were comparable (p=0.512, p=0.358, and p=0.451, respectively) 
(Table 2). An ROC analysis was performed for both the groups; 
the sensitivity, specificity, and area under the curve values for the 
NLR, PLR, LMR, and AGE levels are shown in Figure 1. NLR, 
PLR, and LMR values were important for discriminating severe 
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Figure 1. ROC analysis of the blood parameters
ROC: Receiver operating characteristics; LMR: Lymphocyte to monocyte ratio; 
NLR: Neutrophil to lymphocyte ratio; PLR: Platelet to lymphocyte ratio

LMR
NLR

Age
PLR

Table 3. Area under the curve

     Asymptotic 95% confidence 
     interval

Test result Area Std. errora Asymptotic sig.b Lower bound  Upper bound 
variable(s)

NLR 0.852 0.043 <0.001 0.676  0.938

PLR 0.789 0.034 <0.001 0.547  0.845

LMR 0.657 0.046 <0.001 0.492  0.748

Age  0.542 0.034 0.01 0.385  0.651

a: Under the nonparametric assumption; b: Null hypothesis: True area=0.5; NLR: Neutrophil to lymphocyte ratio; PLR: platelet to lymphocyte ratio; LMR: Lymphocyte 

to monocyte ratio
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COVID from non-severe COVID. When we plotted the ROC 
curve, the area under the curve was 0.852 (95% CI 0.676–0.938; 
p<0.001), 0.789 (95% CI 0.547–0.845; p<0.001), and 0.657 
(95% CI 0.385–0.651; p<0.001) for NLR, PLR, and LMR values, 
respectively (Table 3). Moreover, we performed logistic regression 
analysis and calculated the odds ratios (ORs) of factors that could 
influence COVID-19 progression. Age and sex are known to affect 
the blood test results; therefore, we excluded the effects of these 
confounders by adjusting the results for age and sex to obtain the 
adjusted OR. The analysis revealed that the risk of COVID-19 was 
significantly correlated to the NLR level in the positive direction 
(adjusted OR 1.438, p=0.012). However, the association of PLR 
and LMR with COVID-19 risk remained unclear (Table 4).

DISCUSSION

The clinical spectrum of symptomatic COVID-19 cases ranges 
from mild to critical disease. Previous studies have reported a rate 
of 81% for mild disease, 14% for severe disease, and 5% for crit-
ical disease (16). Severe disease can appear in healthy individuals 
of any age; however, the prognosis remains poor, predominantly 
in the elderly and adults with certain underlying medical comor-
bidities. Previous studies have attempted to associate specific de-
mographic characteristics and laboratory abnormalities with the 
disease severity in COVID-19 patients (6, 7).

We found that an increased NLR level was correlated to dis-
ease severity and worse prognosis in patients infected with 
COVID-19. NLR is calculated by the ratio of neutrophil count 
to lymphocyte count, and it has been proposed as a biomarker 
for systemic inflammation. A high NLR results from an increased 
neutrophil count and a reduced lymphocyte count. A disordered 
immune response may culminate into excess inflammation and 
even death. The change in the leucocyte count is one of the most 
important factors associated with the severity of the Middle East 
Respiratory Syndrome Coronavirus (MERS-CoV) disease (17, 
18). Studies on patients infected with MERS-CoV have shown 
that leucocytosis with neutrophil and monocyte predominance 
develops in these patients; further, all patients who died rapidly 
had developed lymphopenia (19). Similarly, most recent stud-
ies have shown that the cytokine storm that occurs in infected 
patients is associated with disease severity; moreover, these pa-
tients had higher levels of inflammatory cytokines and chemo-
kines as well as an elevated NLR (20). These findings are in 
agreement with our results. We believe that the increase in the 
CRP level and the neutrophil count that we detected in our pa-
tients may be attributable to the increased possibility of exposure 
to bacterial infections because of a failure in the immune system 
of COVID-19 patients.

CONCLUSION

Based on our findings, we believe that the prognosis of COVID-19 
patients can be predicted using the NLR value that can be mea-
sured from the blood samples collected from the emergency de-
partment at the time of admission.

Ethics Committee Approval: The Batman University Clinical Research 
Ethics Committee granted approval for this study (date: 10.11.2020, num-
ber: 2020/5-28).

Informed Consent: Written informed consent was obtained from patients 
who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – NGK; Design – NGK; Supervision – 
NGK; Resource – NGK; Materials – NGK; Data Collection and/or Process-
ing – NGK, CG; Analysis and/or Interpretation – NGK; Literature Search 
– NGK, CG; Writing – NGK; Critical Reviews – NGK.

Conflict of Interest: The authors have no conflict of interest to declare.

Financial Disclosure: The authors declared that this study has received 
no financial support.

REFERENCES

1. World Health Organization. Director-General’s remarks at the media 
briefing on 2019-nCoV on 11 February 2020. Available from: URL: 
https://www.who.int/director-general/speeches/detail/who-director-
general-s-remarks-at-the-media-briefing-on-2019-ncov-on-11-febru-
ary-2020. Accessed Feb 12, 2020.

2. COVID-19 Dashboard by the Center for Systems Science and Engi-
neering (CSSE) at Johns Hopkins University (JHU). Available from: 
URL: https://coronavirus.jhu.edu/map.html. Accessed Dec 15, 2020.

3. Meyerowitz EA, Richterman A, Gandhi RT, Sax PE. Transmission of 
SARS-CoV-2: A Review of viral, host, and environmental factors. Ann 
Intern Med 2021; 174(1): 6979. [CrossRef]

4. Oran DP, Topol EJ. Prevalence of asymptomatic SARS-CoV-2 infec-
tion: A narrative review. Ann Intern Med 2020; 173(5): 3627. [CrossRef]

5. Wu Z, McGoogan JM. Characteristics of and important lessons from 
the Coronavirus disease 2019 (COVID-19) outbreak in China: Sum-
mary of a report of 72 314 cases from the Chinese Center for Disease 
Control and Prevention. JAMA 2020; 323(13): 123942. [CrossRef]

6. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course and risk 
factors for mortality of adult inpatients with COVID-19 in Wuhan, Chi-
na: a retrospective cohort study. Lancet 2020; 395(10229): 1054–62. 

7. Del Valle DM, Kim-Schulze S, Huang HH, Beckmann ND, Niren-
berg S, Wang B, et al. An inflammatory cytokine signature predicts 
COVID-19 severity and survival. Nat Med 2020; 26(10): 1636–43.

8. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical characteris-
tics of 138 hospitalized patients with 2019 novel Coronavirus-infected 
pneumonia in Wuhan, China. JAMA 2020; 323(11): 10619. [CrossRef]

Table 4. The odds ratio and adjusted odds ratio in the neutrophil to lymphocyte ratio, platelet to lymphocyte ratio, and lymphocyte to monocyte ratio

Indicators  Crude odds ratio (OR) p Adjusted odds ratio (ORa)* p

NLR 1.294 (1.132–1.854) 0.034 1.438 (1.184–1.748) 0.012

PLR 0.982 (0.781–1.152) 0.754 1.102 (1.007–1.126) 0.628

LMR 0.825 (0.792–0.984) 0.156 0.786 (0.679–1.006) 0.235

*: Adjustment for age and sex

https://doi.org/10.7326/M20-5008
https://doi.org/10.7326/M20-3012
https://doi.org/10.1001/jama.2020.2648
https://doi.org/10.1016/S0140-6736(20)30566-3
https://doi.org/10.1038/s41591-020-1051-9
https://doi.org/10.1001/jama.2020.1585


Görmeli Kurt and Güneş. Blood Parameters and COVID-19474 Erciyes Med J 2021; 43(5): 470–4

9. Wu C, Chen X, Cai Y, Xia J, Zhou X, Xu S, et al. Risk factors associat-
ed with acute respiratory distress syndrome and death in patients with 
Coronavirus disease 2019 pneumonia in Wuhan, China. JAMA In-
tern Med 2020; 180(7): 93443. Erratum in: JAMA Intern Med 2020; 
180(7): 1031. [CrossRef]

10. Xiang N, Havers F, Chen T, Song Y, Tu W, Li L, et al. Use of na-
tional pneumonia surveillance to describe influenza A(H7N9) virus 
epidemiology, China, 2004-2013. Emerg Infect Dis 2013; 19(11): 
1784–90. [CrossRef]

11. HYing HQ, Deng QW, He BS, Pan YQ, Wang F, Sun HL, et al. The 
prognostic value of preoperative NLR, d-NLR, PLR and LMR for pre-
dicting clinical outcome in surgical colorectal cancer patients. Med On-
col 2014; 31(12): 305. [CrossRef]

12. World Health Organization. Clinical management of severe acute respi-
ratory infection (SARI) when COVID-19 disease is suspected: interim 
guidance, 13 March 2020. Available from: URL: https://apps.who.
int/iris/handle/10665/331446. Accessed Dec 16, 2020. [CrossRef]

13. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features 
of patients infected with 2019 novel coronavirus in Wuhan, China. 
Lancet 2020; 395(10223): 497–506. [CrossRef]

14. Aggarwal A, Shrivastava A, Kumar A, Ali A. Clinical and epidemiolog-
ical features of SARS-CoV-2 patients in SARI Ward of a Tertiary Care 

Centre in New Delhi. J Assoc Physicians India. 2020;68(7):19-26.
15. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemio-

logical and clinical characteristics of 99 cases of 2019 novel corona-
virus pneumonia in Wuhan, China: a descriptive study. Lancet 2020; 
395(10223): 507–13. [CrossRef]

16. Zhang J, Lin G, Zeng J, Lin J, Tian J, Li G. Challenges of SARS-
CoV-2 and lessons learnt from SARS in Guangdong Province, China. 
J Clin Virol 2020; 126: 104341. [CrossRef]

17. Channappanavar R, Perlman S. Pathogenic human coronavirus infec-
tions: causes and consequences of cytokine storm and immunopathol-
ogy. Semin Immunopathol 2017; 39(5): 529–39. [CrossRef]

18. Min CK, Cheon S, Ha NY, Sohn KM, Kim Y, Aigerim A, et al. Com-
parative and kinetic analysis of viral shedding and immunological re-
sponses in MERS patients representing a broad spectrum of disease 
severity. Sci Rep 2016; 6: 25359. [CrossRef]

19. Alfaraj SH, Al-Tawfiq JA, Assiri AY, Alzahrani NA, Alanazi AA, Mem-
ish ZA. Clinical predictors of mortality of Middle East Respiratory Syn-
drome Coronavirus (MERS-CoV) infection: A cohort study. Travel Med 
Infect Dis 2019; 29: 48–50. [CrossRef]

20. Qin C, Zhou L, Hu Z, Zhang S, Yang S, Tao Y, et al. Dysregulation of 
immune response in patients with Coronavirus 2019 (COVID-19) in 
Wuhan, China. Clin Infect Dis 2020; 71(15): 7628. [CrossRef]

https://doi.org/10.1001/jamainternmed.2020.0994
https://doi.org/10.3201/eid1911.130865
https://doi.org/10.1007/s12032-014-0305-0
https://doi.org/10.15557/PiMR.2020.0003
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/S0140-6736(20)30211-7
https://doi.org/10.1016/j.jcv.2020.104341
https://doi.org/10.1007/s00281-017-0629-x
https://doi.org/10.1038/srep25359
https://doi.org/10.1016/j.tmaid.2019.03.004
https://doi.org/10.1093/cid/ciaa248

