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Abstract 
Objective: To investigate the etiology distribution and laboratory diagnosis 
of acute respiratory infectious diseases. Methods: By searching, collecting 
and summarizing the etiology distribution and laboratory diagnosis of respi-
ratory infectious diseases, the latest research progress of acute respiratory in-
fectious diseases was studied in order to provide reference for clinical preven-
tion and treatment. Results: In the relevant literature collected, it is consi-
dered that acute respiratory infectious diseases refer to infectious diseases 
caused by pathogens invading human body from the nasal cavity, throat, tra-
chea and bronchus. The main acute respiratory infectious diseases are SARS 
(acute severe respiratory syndrome), MERS (Middle East respiratory syn-
drome), 2019-ncov infection (new coronavirus pneumonia), pulmonary pla-
gue, influenza, measles, diphtheria, pertussis, rubella, meningitis, mumps, tu-
berculosis, etc. Different types of infection have different diagnostic methods, 
and different treatments are given according to different diseases. Conclusion: 
The etiology distribution and laboratory diagnosis of acute respiratory tract in-
fectious diseases are understood through reference, which can provide better 
reference for clinical practice. Acute respiratory infectious disease is the most 
common clinical disease, which seriously endangers people’s health. 
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1. Introduction 

Acute Respiratory Infection (ARI) is the most common infectious disease in 
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clinical diagnosis and treatment. It occurs regardless of age, gender and sea-
son. It is a disease with high morbidity and mortality among infectious dis-
eases. According to the research of the World Health Organization, the num-
ber of deaths in the world every year is as high as 921,000 (812,000 to 1.1117 
million), among which ARI causes children under 5 years old, accounting for 
18.3% of the deaths in this age group [1] [2]. ARI has become the main cause 
of hospitalization for infants and young children and the most common rea-
son for adults to seek medical treatment. A study from Lancet in 2018 showed 
that ARI is still the main acute health risk disease for adults worldwide, with 
approximately 291,243 - 645,832 cases deaths caused by ARI each year (4.0 - 
8.8 cases per 100,000 people) [3]. While another study from John Paget et al. 
[4] 2019 indicated that in updating the global burden assessment, approx-
imately 294,000 - 518,000 deaths per year (an average of 389,000) were found, 
which is equivalent to 2% of all deaths due to respiratory diseases throughout 
the year, 67% of which were patients over 65 years of age. COVID-2019, a 
new type of coronavirus pneumonia that broke out in December 2019, can be 
described as a global pandemic, and it has not stopped so far. As of January 
12, 2021, a total of 91,229,094 confirmed cases and 1,951,071 deaths have 
been reported worldwide; a total of 23,090,046 confirmed cases and 384,681 
deaths have been reported in the United States. Relevant studies have shown 
that more than 90% of ARI is infected by pathogens other than bacteria, in-
cluding viruses, mycoplasma, chlamydia, rickettsia, etc., of which viruses ac-
count for about 80% [5]. Therefore, the situation of prevention and treatment 
of acute respiratory tract infection is severe and deserves the attention of 
medical workers. In order to explore the clinical diagnosis and prevention of 
acute respiratory infectious diseases, the author searched Wanfang database, 
CNKI, PubMed, MedSic and so on, and sorted out the relevant references in 
recent years (See the flow figure below), and summarized the results as fol-
lows (Figure 1).  

 

 
Figure 1. Summary and outlook. 
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2. Non-Viral Infections of Acute Respiratory  
Infectious Diseases 

The proportion of non-viral pathogens in acute respiratory infectious diseases is 
about 10%. The common pathogens include bacteria, mycoplasma, chlamydia, 
Rickettsia and so on. In order to understand the etiological characteristics and 
diagnostic value of IgM Antibody (IgM-Ab) for Lower respiratory tract infection 
in children, Ren Chao et al. [6] performed indirect immunofluorescence com-
bined detection of nine respiratory pathogen IgM antibodies from the blood 
samples of 1980 cases patient in children. The results found that 2 cases of Le-
gionella pneumophila (LP) infection, accounting for 0.1%; 28 cases of Mycop-
lasma pneumoniae (MP) infection, accounting for 1.41%; 60 cases of Q fever 
Rickettsia (QFR) infection, accounting for 3.03%; Chlamydia pneumoniae (CP) 
54 cases were infected, accounting for 2.73%. In order to understand the distri-
bution and drug resistance of pathogens in COPD complicated by lower respi-
ratory tract infections in different courses, Xi Jing et al. [7] collected 623 cases of 
pathogenic bacteria detected in the hospital which was divided into two groups: 
the course of disease group (>10 years) and the short course of disease group 
(≤10 years) according to the duration of COPD. As a result, there were 281 and 
342 patients in the long course group and short course group, respectively; the 
pathogens in each course group were mainly Gram-negative bacteria. The isola-
tion rate of gram-negative bacteria and fungi in the long course group was high-
er than that in the short course group (P < 0.05). The isolation rates of Acineto-
bacter baumannii, Pseudomonas aeruginosa, ESBLs-producing strains and CRE 
strains in the long course group were higher than those in the short course 
group (P < 0.05). It was considered that the pathogens of acute exacerbation of 
obstructive pulmonary disease (AECOPD) were mainly gram-negative bacteria, 
and the composition and drug resistance of pathogens were related to the course 
of COPD. The detection rate of multi-drug-resistant strains and fungi in the 
long-term group was high, and the forms of drug resistance were severe [7] [8]. 
Yao Yao et al. [9] analyzed the distribution and drug resistance of pathogenic 
bacteria of respiratory tract infections in the hospital in 2018, and the results 
showed that Pseudomonas aeruginosa, Klebsiella pneumoniae, Escherichia coli 
and Staphylococcus aureus were common bacterial respiratory infections in 
the elderly, and the drug resistance of various bacteria was on the rise. It is be-
lieved that the elderly patients with respiratory tract infection are mainly 
Gram-negative bacteria, and antibiotic resistance is on the rise. It is suggested 
that antibiotics should be used reasonably according to the patient’s condition. 

3. Virus Infection of Acute Respiratory Infectious Diseases 

Most of the pathogens of acute respiratory infections are viral infections, so it is 
particularly important to study viral infections. Common viruses of respiratory 
tract infections are: Influenza Virus type A (INFA), Influenza Virus type B 
(INFB), Human Parainfluenza Virus (HPIV), Human Respiratory Syncytial Vi-
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rus (HRSV), Human Adenovirus (HADV), Human Rhinovirus (HRV), Bocavirus 
(Boca), Human Coronavirus (HCOV) and Human Metapneumovirus (HMPV) 
[10] [11]. Wang X and other researchers [2] systematically evaluate 157 studies 
published between 1995-2018; The latest assessment of influenza virus-related 
respiratory tract infections in children under 5 years old found that among 
children under 5 years of age, about 1.095 million (0.631 - 1.906 million) cases of 
influenza virus infections occurred globally, of which 101 thousand (68 thousand 
- 1.51 million) cases had acute lower respiratory tract infections and 15 thousand 
(6 thousand - 44 thousand) died in hospital. The European Center for Disease 
Control and Prevention and WHO have reviewed the influenza situation in the 
entire European region from 2019 to 2020 and found that the annual influenza 
positive rate was 37.2%, and the highest influenza positive rate was 55%, which 
occurred in May-June. According to the latest research data in March 2020, the 
positive rate of influenza viruses in patients with ARI is 43%, and the main in-
fluenza viruses are influenza A and B (59% and 41%). Influenza A viruses are 
composed of H1N1 (2009) (56%) and H3N2 (44%), the majority of influenza B 
viruses are of the B/Victoria lineage (99%) [12]. At the same time, the fourth 
meeting of the Eastern Mediterranean ARI Surveillance Network pointed out 
that a large part of the global ARI burden of children and the elderly is attributed 
to influenza virus and respiratory syncytial virus [13]. In addition, 30% of adult 
patients with Community Acquired Pneumonia (CAP) are caused by respiratory 
virus infection, and the mortality rate is as high as 3% [14]. Due to a series of 
factors such as hunting and eating wild animals, climate change, melting glaci-
ers, injecting drugs, poor personal hygiene habits, etc., not only emerging pa-
thogenic bacteria can be produced, but also the evolution or mutation of patho-
gens can be caused to obtain antibiotic resistance or enhance virulence, and even 
evolved into unknown human pathogens, such as SARS-Cov [15] [16]. 

4. Laboratory Diagnosis and Application  
of Acute Respiratory Infections 

At present, the laboratory diagnosis of acute respiratory tract infection is chang-
ing with each passing day. Because the pathogens of respiratory tract infection 
are complex and changeable, pathogen detection has become the biggest chal-
lenge for laboratory diagnosis. Bacterial respiratory tract infection can be iso-
lated and identified by sputum bacterial culture to obtain accurate pathogen and 
drug sensitivity analysis. And the manifestations caused by different respiratory 
non-bacterial pathogens can range from no obvious symptoms to serious illness. 
Doctors may not be able to make an accurate diagnosis of the cause based on 
clinical manifestations alone. How to efficiently, quickly and accurately detect 
the pathogens infected by patients is a clinical difficulty [17] [18]. In recent 
years, the detection methods of non-bacterial pathogens are changing day by 
day: including fractional cultivation, serum antibody method, and molecular bi-
ology techniques for nucleic acid detection. Nucleic acid amplification tech-
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niques represented by conventional polymerase chain reaction (PCR), reverse 
transcription polymerase chain reaction (RT-PCR) and multiplex PCR have 
been widely used in clinical practice [18] [19] [20]. Molecular biology technolo-
gy detection has the characteristics of high efficiency and speed, which is not 
only conducive to early acquisition of pathogen information of ARI patients, but 
also conducive to the rational selection of effective drugs, and the rapid recovery 
of patients. Capillary electrophoresis fragment analysis technology, namely Ca-
pillary Electrophoresis (CE), is a new and efficient analysis and separation tech-
nology developed from traditional electrophoresis. It was first proposed by Jor-
genson and Lukace in 1981 [21]. CE has been widely used in nucleic acid separa-
tion analysis, protein, amino acid, drug analysis, etc., with high sensitivity and 
high separation selectivity [22] [23]. Because CE technology has both electro-
phoresis and chromatography functions, the separation efficiency of pathogens 
is higher. When CE and multiple T-PCR technology are used in combination, 
the sensitivity and specificity of detection can be improved. Stevenson JB et al. 
[24] used this technique to detect the three pathogens of HRSV, InfA and InfB in 
30 positive samples and found that 2 samples could not be detected due to low 
content. The overall result showed that the detection rate reached 93%. At the 
same time, Jiang LX et al. [25] used multiplex RT-PCR combined with capillary 
electrophoresis to detect 13 ALRI bacterial pathogens in 152 samples, and the 
results showed a specificity of 96.5% - 100% and a sensitivity of 100% which 
further shows that multiple RT-PCR combined with capillary electrophoresis is a 
fast, reliable, and high-throughput method with high sensitivity and specificity. 
In summary, the monitoring of the etiology of ARI is not only conducive to the 
prediction, prevention and control of the ARI epidemic, but also provides a 
theoretical basis for the diagnosis and treatment of ARI, and also reduces the use 
of unnecessary antibiotics. 

5. Summary and Outlook 

Through the reference of the literature, we understand the pathogenic distribu-
tion of the current acute respiratory infectious diseases and the laboratory diag-
nosis plan, which can provide a better reference for the clinic. ARI is the most 
common infectious disease in human beings. Most pathogenic microorganisms 
(such as viruses, bacteria, fungi, parasites, etc.) can cause ARI, among which vi-
ruses are the main pathogen, and the clinical symptoms can range from no ob-
vious symptoms to serious diseases. Since most of the symptoms after infection 
with non-bacterial pathogens are similar, it is difficult for doctors to make an 
accurate diagnosis based on the patient’s symptoms, let alone identify the type of 
pathogen. 

Traditional methods for identifying respiratory pathogens include sputum 
Gram staining, respiratory secretion culture and blood serological examination 
[26]. Although these traditional methods can identify respiratory pathogens to 
some extent, their disadvantages cannot be ignored, such as time-consuming, 
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labor-intensive and poor sensitivity. In order to detect quickly and identify res-
piratory pathogens, the technologies represented by molecular detection me-
thods such as nucleic acid PCR are emerging, which have high sensitivity and 
specificity, and can be used to analyze clinical samples such as blood, sputum 
and urine, and improve the diagnostic ability of patients with respiratory disease 
[27] [28]. The application of multiplex RT-PCR technology can detect many pa-
thogens at one time in the experiment, which greatly shortens the detection time 
and is more reliable and convenient than virus culture. Several studies have re-
ported successful detection of respiratory pathogens by multiplex RT-PCR [29] 
[30]. At the same time, the emerging gene sequencing technology is producing 
more accurate and rapid results for identifying these pathogens. Viruses have 
become the most common pathogenic non-bacterial pathogen in ARI patients, 
because they have similar clinical manifestations and may appear in various 
forms of infection, which further complicates ARI and increases the incidence. 
Conventional detection methods are laborious and time-consuming, while mul-
tiplex RT-PCR combined with capillary electrophoresis analysis is fast, la-
bor-saving and high-throughput, which is very important for enhancing the de-
tection and identification of respiratory pathogens in ARI clinics. Acute respira-
tory infectious diseases are the most common diseases in clinic, which seriously 
endanger people’s health. It is necessary to see a doctor in time so as to get 
diagnosis and treatment as soon as possible. 
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