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Introduction

COVID-19 disease spread worldwide in 2019 from Wuhan, 
China, for unknown reasons [1,2]. The disease was caused by the 
SARS-CoV-2 virus and infected many people in different parts of 
the world in a short time. According to global statistics, about 255 
million people have been infected with the illness so far, and 5.12 
million people have died from it [3]. Emergencies have led health 
professionals and centers to develop guidelines to prevent the 
transmission of the sickness chain and to treat people. Common 
symptoms include fever, cough, tiredness, and loss of smell or taste. 
In addition, patients may experience sore throat, headache, irritated 
eyes, and diarrhea. More severe cases of the disease can include chest 
pain and shortness of breath which the person should go to a doctor 
and hospital immediately [4]. Since its inception, the virus has shown 
mutations that have led to increased transmission and severity of 
the disease, which has ultimately increased mortality. Some obvious 
variants are Alpha, Beta, Gamma, and Delta species which the Delta 
mutation has become more intense. Although the process of universal 
vaccination has made humans more resistant to the virus, the disease 
is now leading to injury and death [5].

Methods of Diagnosis

One of the most important things to deal with COVID-19 is the 
process of its diagnosis. So that diagnosis in the early stages of the 
conflict plays an important role in the treatment of patients. A variety 
of methods have been used for this purpose, the most common of 
which is the RT-PCR test [6]. Another commonly used solution 
is to use medical CT scans and X-rays, which doctors can use to 
identify areas of lung involvement and severity [7]. The significant 
problem with this method is that pulmonary symptoms do not 
usually occur in the early stages of the illness. Therefore, this method 
leads to delays in the treatment process of patients [8]. Among 
other procedures, the diagnostic approach is based on blood tests, 
which are further discussed in this study. Performing this test has 
advantages over other methods, including the cost of performing it 
compared to other ways is less and the result is available in a shorter 
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time [9]. Combining artificial intelligence techniques with diagnostic 
tests can significantly increase the accuracy and speed of detection 
[10]. For example, deep convolutional neural networks can categorize 
and segment medical images based on symptoms and infections in 
the lungs [11] or analyze and categorize medical and statistical data 
using various machine learning methods and multilayer perceptron 
networks [12].

Data Information

The data used in this study include 1104 cases, of which 531 
samples are related to persons with COVID-19 and 573 samples are 
related to people who do not have this disease. The blood parameters 
used include CRP, Lymphocyte, Platelet, W.B.C, and LDH. The target 
label corresponding to each blood test sample includes zero or one, 
which distinguishes between the two categories. Data and labels have 
been prepared and provided by specialists and physicians of Masih 
Daneshvari hospital located in Iran.

Details of Experiment

The mechanism used in the classifier design is the K-Fold criterion 
(K = 5). Thus, at each stage, 80% of the data is used to train and design 
the categorizer and 20% to test it. The above method repeats the 
training process five times and the final results are obtained based 
on the average of these steps. Various methods were implemented 
on blood test data, and the best result was obtained by the ensemble 
approach, which is the result of combining the three methods of 
K-nearest-neighborhood, random forest, and multilayer perceptron. 
This method determines the final class by voting between the three 
mentioned categories. K-nearest-neighborhood and random forest 
methods are common machine learning methods that are available 
in (13)and (14), respectively. Information about the multilayer 
perceptron network is also available in (15).

Results

The classification results are based on the confusion matrix and 
the criteria including accuracy, precision, recall, and F1-score which 
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are represented in 1 to 4 equations. `Negative` corresponds to people 
who do not have COVID-19 and Positive is related to ones with this 
disease.

 ive +  itive 
 = 

 ive +  iti  +  iti  +  i  
(1) 

 iti  
 = 

 iti  +  i  
(2) 

 iti  
isi  = 

 iti  +  iti  
(3) 

2 *  (  * isi ) 
 = 

 + isi  
(4) 

The Confusion matrices of Trian and test are represented in Figure 
1. Element 11 of matrices belong to the number of non-COVID 
persons that are classified correctly and element 22 is related to the 
number of COVID-19 patients who have been correctly diagnosed.

Conclusion

According to the results, only several blood parameters can 
be used to successfully diagnose COVID-19 disease with 82.7% 
accuracy, 84.9% recall, 80.4% precision, and 82.6% F1-score, on 
average. The more valid data available, the higher the percentages of 
accuracy and sensitivity. On the other hand, due to the diversity of 
artificial intelligence structures, the performance of the classifier can 
be improved with appropriate changes. This method can be used by 
the public at a lower cost in areas that do not have sufficient facilities.
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 Figure 1: Confusion matrices of train (left-side) and test (right side).
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