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  ABSTRACT  
COVID, CRP, NLR.  Coronavirus infection was described as a highly transmitted strain. 

COVID is mainly transmitted between people by air droplet and direct 

contact. COVID is a disease characterized by highly inflammatory 

changes in the lungs. The complete blood count is the most available, 

easy, efficient, and economic laboratory test. And, total white blood cell 

(WBC) count and neutrophil -to-lymphocyte ratio (NLR) are indicators of 

the systematic inflammatory response. 50 patients were listed as severe 

infection had developed into severe infection (intensive care unit (ICU) 

admission) and 30 heathy individual as control group. Data for patients, 

such as age and gender, were collected. Blood samples s, including CBC 

with total WBC, differential counts, lymphocyte count, and neutrophil 

count were performed using 5-parts differential swelab autoanalyzer 

hematology. 50 COVID cases with mean age of 52.86 ± 13.9 (range: 29-

80) years were recruited. Twenty-five (50%) cases were male and 50% 

were female with 30 normal healthy control group with mean age of 49.6 

± 14.8 years, 17 cases were male and 13 cases were female. There was 

significant difference between two groups in NLR, CRP. In this study the 

mean ±SD for NLR of the patients found to be very highly significant 

difference when compared with control group, at the level of significantly 

(<0.001) by student T Test. This study suggest that early identification of 

critical illness and risk stratification management will reduce mortality 

and help alleviate the burden on insufficient medical resources. Early 

diagnosis of patients with status have to worsen may help in get perfect 

care and optimizing the use of ICU. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Coronavirus infection was described as a highly transmitted strain [1], [2]. COVID is mainly transmitted 

between people by air droplet and direct contact [4]. COVID is a disease characterized by highly 

inflammatory changes in the lungs [5]. Its pathogenesis, signs, symptoms, and pathological changes are still 

being discovered, especially in severely infected patients with complicated cases, lung complications, long 
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disease course, and high mortality [6]. Severe patients are referred to the ICU for treatment, while mild 

patients can be treated at home [7]. Due to limited information of the virus's spreading and pathology, the 

mortality rate was high. Subsequent management of COVID has greatly developed despite the absence of 

antiviral drugs [8]. Predicting severe patients at an early stage is of great clinical importance in reducing 

clinical morbidity and for the treatment program for COVID disease [9]. Early diagnosis and detection of 

the severity of COVID infection is important. C-reactive protein (CRP) is a highly useful diagnostic marker 

specially used to assess acute inflammation. It appears in blood within 6–10 hours of any tissue damaging 

event and decreases over 18–20 h [10], [11]. The complete blood count is the most available, easy, efficient, 

and economic laboratory test. And, total white blood cell (WBC) count and neutrophil -to-lymphocyte ratio 

(NLR) are indicators of the systematic inflammatory response [12], [13]. Previous researches have been 

done on neutrophils, lymphocytes, and CRP in COVID patients [14], [15], but little is known about their 

relations with disease severity in Iran. More researchs are indicated to confirm the findings of previous 

reports in different populations. This study aimed to investigate NLR with CRP in COVID patients to 

analyze differences among severe COVID patients and control normal patients. 

 

2. Patients and Method 

This retrospective study was conducted on patients who referred to Al-Hussain medical city Hospital, 

Karbala, from March 26 to April 21, 2020. Positive COVID patients were diagnosed by RT-PCR and based 

on clinical symptom categorized into severe infection. According to clinical reports, 50 patients were listed 

as severe infection had developed into severe infection (intensive care unit (ICU) admission) and 30 heathy 

individual as control group. Data for patients, such as age and gender, were collected from medical records. 

Blood samples were collected from each pateints and controls for laboratory units, including CBC with total 

WBC, differential counts, lymphocyte count, and neutrophil count were performed using 5-parts differential 

swelab autoanalyzer hematology. Inflammatory biochemistry parameters such as CRP were also tested 

using a CRP on a Dirui automated biochemistry analyzer. 

 

2.1 Statistical analysis 

Statistical analysis was performed using excel. Measurement data with normal distribution is represented as 

mean ± standard deviation (mean ± SD). For continuous variables that were normally distributed, 

differences between two groups were compared using the t tests. 

 

3. Results 

50 COVID cases with mean age of 52.86 ± 13.9 (range: 29-80) years were recruited. Twenty-five (50%) 

cases were male and 50% were female with 30 normal healthy control group with mean age of 49.6 ± 14.8 

years, 17 cases were male and 13 cases were female. Table 1 show the distributions of WBC, Neutrophile 

count, Lymphocyte count, CRP and NLR between the two groups (patients and control). There was 

significant difference between two groups in NLR, CRP. 

 

Table 1. Laboratory findings of COVID patients and control group. 

Variables (M ± SD) COVID patients 

(n=50) 

control (n=30) P 

Male 25 (50%) 17 (56.6%)  

https://www.teikyomedicaljournal.com/
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Variables (M ± SD) COVID patients 

(n=50) 

control (n=30) P 

Female 25 (50%) 13 (43.3%) 

Age 52.68 ± 13.9 49.6 ± 14.8      0.362 

 

WBC (cells/mm3) 10.84 ± 4.32 7.03 ± 1.75    <0.001 

 

 

N, 109 /L 8.8 ± 3.8 3 ± 0.4           <0.001  

L, 109 /L 1.27 ± 0.8 2.4 ± 0.43      <0.001  

CRP (mg/L) 12.7 ± 13.6 3.07 ±1.15      <0.001  

NLR 11.27± 6.4 2.9 ±3.04        <0.001  
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Figure 1 shows mean NLR in patients and control 

 

In this study the mean ±SD for NLR of the patients (11.27 ± 6.4) found to be very highly significant 

difference when compared with control group (2.9 ±3.04), at the level of significantly (<0.001) by student T 

Test as shown in the figure 1 

 

 
Figure 2 shows mean CRP in patients and control 

 

Plasma CRP levels were higher in COVID cases than in control group, and this difference was very high 

significant difference. The mean±SD for CRP of the patients (12.7 ± 13.6) found to be when compared with 

control group (3.07 ±1.15), at the level of significantly (<0.001) by student T Test as shown in the figure 2 

 

 
Figure 3 show the total WBC values in COVID patients and healthy controls 

 

The mean WBC of severe patients were significantly higher than those of control group (p<0.001). In this 

study the mean ±SD for WBC of the patients (10.84 ± 4.32) found to be very highly significant difference 

when compared with control group (7.03 ± 1.75), at the level of significantly (<0.001) by student T Test as 
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shown in the figure 3 

 

 
Figure 4 show the Absolute lymphocyte count values in COVID patients and healthy controls. 

 

The Absolute lymphocyte count values were lower than those of the healthy controls, the mean ±SD for 

Absolute lymphocyte count of the patients (1.27 ± 0.8) found to be very highly significant difference when 

compared with control group (2.4 ± 0.43) at the lever of (<0.001). 

 

 
Figure 5 show the mean Absolute Neutrophile count values in COVID patients and healthy controls 

 

In this study the mean ±SD for Absolute Neutrophile count of the patients (8.8 ± 3.8) found to be very 

highly significant difference when compared with control group (3 ± 0.4), at the level of significantly 

(<0.001) by student T Test as shown in the figure 5 
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Figure 6 shows mean age in both patients and control 

 

In this study the mean ±SD for age of the patients (52.68 ± 13.9) found to be non-significantly difference 

when compared with control group (49.6 ± 14.8), at the level of significantly (P=0.362) by student T Test as 

shown in the figure 6 

 

 
Figure 7 shows sex distribution in patients group. 

 

In this study the distribution of the patient’s sex is equal, 25 patients are male and 25 patients are female as 

shown in the figure 7, while the distribution of the control’s sex is unequal, 17 patients were male and 13 

patients were female as shown in the figure 8. 
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Figure 8 shows sex distribution in control group. 

 

4. Discussion 

COVID has appeared a rapid spread of virus through direct transmission, with an average incubation period 

of 5-6 days [15]. Recent research has shown that 26% of patients received ICU care, and the mortality rate 

was less than 5% [16], [17]. The evidence suggests that early identification of critical illness and risk 

stratification management will reduce mortality and help alleviate the burden on insufficient medical 

resources. Recent studies have reported that low lymphocyte-to-C-reactive protein ratio and CRP could be 

predictive biomarkers for COVID-19 severity [18], [19]. Early diagnosis of patients with status have to 

worsen may help in get perfect care and optimizing the use of ICU [20]. CRP is an acute-phase protein 

responsible for the clearance of microrganism through interact to pathogens and help elimination by 

phagocytic cells. A positive correlation between CRP levels and lung lesions, kidney damage, and cardiac 

injury has been demonstrated; when the inflammation or tissue damage is resolved, CRP concentration 

decease [21], [22]. In this study, a significantly higher CRP level (p=0.001) was observed in severe COVID 

patients compared with the control group, as previously reported by other studies [23- 25]. As the first line 

of innate host defenses for get rid of viral infections, CRP might be attached to the secretion of 

inflammatory cytokines in severe patients and may lead to damage of various organs in infected patients 

[26], [27]. 

 

NLR is highly useful marker and defined by neutrophil count divided by lymphocyte count. The NLR index 

was to be an indicator of prognosis in patients with lung inflammation and tumors [28], [29]. The findings 

have proven the hypothesis of the present study and suggest that elevated NLR is a functional biomarker 

that affects the development of pneumonia in COVID patients. These findings are supported by previous 

studies that have the prognostic value of NLR in COVID patients [30], [31]. Neutrophil is a major type of 

the total white blood cell and can kill pathogens by releasing reactive oxygen species, producing effector 

molecules [32]. Thus, because of the human immune response and cytokines produced by lymphocyte and 

endothelial cells, elevated NLR values may be seen following COVID complication [33]. 

 

The findings of this study indicate that the integration of NLR and CRP may lead to improved prediction 

and is thus recommended as a valuable early marker to assess prognosis and evaluate the severity of clinical 

symptoms in COVID patients. Further research is needed to confirm the current findings and to compare the 

predictive ability of baseline NLR and the change in NLR under treatments. 
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