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chlamydia, mycoplasma and rickettsia. In recent years, with the continuous
development of pathogen detection methods, the diagnosis and treatment of

acute respiratory infections has received more and more attention from clini-
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1. Introduction

Acute respiratory tract infection in children is often referred to as the common
cold in children. It is medically called acute nasopharyngitis. It is the most
common acute upper respiratory tract infection caused by viral infections, most
of which are self-limiting; and the incidence is relatively high, the number of pa-
tients is large, prone to multiple complications, and the economic burden is

heavy [1] [2]. Common complications are mainly manifested as otitis media, si-
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nusitis, suppurative pharyngitis, bronchitis, and chronic respiratory diseases
such as asthma and chronic bronchitis. Acute exacerbations can occur, obstruc-
tive sleep disordered breathing and deterioration can occur, and it can also cause
bacterial or viral infection in children. Acute respiratory infections in children
refer to acute infections above the throat, also known as upper respiratory tract
infections, which are the most common infectious diseases in children. The dis-
ease mainly affects the nose, nasopharynx and pharynx. 90% of children’s colds
are caused by viruses, and can also be caused by bacteria or mycoplasma infec-
tions. Infantile colds can be onset throughout the year, with more onsets in win-
ter and spring. Infants and young children are susceptible to this disease due to
the anatomy and immune characteristics of the upper respiratory tract. There-
fore, there are more incidences in early childhood and relatively few school-age
children [3] [4] [5]. In order to understand the clinical diagnosis and treatment
characteristics of pediatric acute respiratory tract infection and the new progress
of laboratory testing, the clinical diagnosis and treatment characteristics of acute
respiratory infection in children in recent years and the new progress of labora-

tory detection are summarized as follows.

2. Clinical Characteristics of Acute Respiratory Tract
Infection in Children

Acute respiratory infections in children have an incubation period, generally
between 1 and 3 days. Enterovirus infection has the shortest incubation period,
while adenovirus and respiratory syncytial virus infection have the longest incu-
bation period [6] [7]. The onset of respiratory infections in children is relatively
sudden. In most early cases, there is a burning sensation in the nasopharynx,
followed by general malaise, muscle aches, nasal congestion, runny nose, and
sneezing. In the case of the virus uncoating, symptoms can reach a peak within
48 hours; and acute rhinitis or pharyngitis caused by rhinovirus or coronavirus
infection generally does not have fever or only low fever symptoms; symptoms
such as eyelid swelling, conjunctival hyperemia, photophobia, tearing, or throat
mucosal edema can be seen. Whether pharyngitis and tracheitis occur is gener-
ally related to personal constitution or virus infection. In the early stage of infec-
tion, the nasal secretions are mostly watery and clear nasal mucus. Later, as the
infection deepens, the secretions will be mucinous or purulent. However, even
the mucinous and purulent secretions may not indicate bacterial infection; al-
though severe coughing is rare, it can last for about 2 weeks; the appearance of
purulent secretions or the occurrence of severe symptoms of lower respiratory
tract infection may indicate that the closed eye virus is combined with or sec-
ondary to pathogenic bacteria infection. Colds in children are usually more se-
vere than adults, and often accompanied by symptoms of lower respiratory tract
infection, but also accompanied by digestive system reactions such as vomiting,
diarrhea and other symptoms. In the absence of complications, the disease is

mostly self-limited, with a course of about one week, usually 4 - 10 days [8].

DOI: 10.4236/ajmb.2022.121001

2 American Journal of Molecular Biology


https://doi.org/10.4236/ajmb.2022.121001

H. Zhao et al.

3. Pathogenesis of Acute Respiratory Tract Infection in
Children

Acute respiratory infections in children with rhinovirus are mainly transmitted
through contact caused by contaminating the nasopharyngeal secretions of cold
patients; the transmission routes include: “hand-eye” and “hand-nose”; it can
also be transmitted by droplets, but the probability of droplet spread is not as
fast as the spread of flu [9] [10] [11] [12]. After rhinovirus infection, the replica-
tion concentration of rhinovirus reached its peak at 48 hours after rhinovirus
infection, and the transmission period can last for 3 weeks. People who are sus-
ceptible are mostly related to their physical fitness such as nutritional health
status, upper respiratory tract abnormalities such as tonsil enlargement, and
whether they smoke or not. There is no correlation between acute respiratory
infections and cold. The main cause of a cold in the cold season is related to the
type of virus infection, and part of it is caused by the environment, such as ga-
therings of family members. The degree of infection can be affected by the host’s
physical condition. Nasopharyngeal allergic diseases, fatigue, depression, and
menstrual cycles can all cause aggravation; the nasal cavity and eyes are the main
gateways for rhinovirus to enter the body and the initial site of rhinovirus infec-
tion is the nasopharynx. After the rhinovirus enters the nasal cavity, the virus is
adhered to the M cell intercellular adhesion molecule-I (ICAM-1) receptor in
the adenoid lymphoepithelial area, and then is carried to the posterior nasopha-
rynx by the movable mucus cilia in the nasal cavity; the virus replicates rapidly
in this area and spreads throughout the nasal cavity; due to the spread of the vi-
rus, nasal secretions and nasal epithelial cell biopsy can reveal that the secretion
of related inflammatory mediators such as bradykinin, prostaglandin, IL-1 and
IL-8 will increase, which is closely related to the occurrence of clinical symptoms;
although the mechanism of histamine is still unclear, dripping histamine into
the nasal cavity can cause symptoms of a cold, but antihistamine treatment is
still uncertain; parasympathetic nerve blockers have a certain effect on the relief
of cold symptoms, indicating that the neural reflex mechanism plays a certain
role in the pathogenesis of colds. The production of immune reactions such as
IgA and interferon is generally relatively short, coupled with the diversity of viral
antigens and the drift, so the body will be repeatedly infected multiple times. The
scope and virulence of virus infection are related to pathological changes; respi-
ratory mucosa is hyperemia and edema, and leakage or exudation occurs; single
cell group repair is faster, with little change and less damage [13]-[18]. The de-
gree of cell proliferation and degeneration caused by different viruses is not the
same; the cilia of the nasal mucosa can be destroyed for 2 - 10 weeks; when se-
verely infected, both the nasopharyngeal tube and middle ear canal can be

blocked and continue to cause severe infection.

4. Disease Diagnosis of Acute Respiratory Infections in
Children

Acute respiratory infections in children need to be differentiated from other re-
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lated diseases [13] [14] [15] [16]. The most important points for distinguishing
ARI from general influenza are: From an epidemiological point of view, in-
fluenza is a widespread disease. It is most common in winter and spring, but
acute respiratory infections in children can occur throughout the year, mostly in
winter, spring and autumn. From a clinical perspective, influenza has obvious
symptoms of systemic poisoning, most of which are high fever of 39°C - 40°C,
lasting for 3 - 5 days; severe body pain and headache are common; fatigue and
weakness may appear in the early stage which can last for 2 to 3 weeks and ac-
companied by sore throat, nasal congestion, sneezing and other symptoms;
commonly severe chest discomfort and coughing, etc., can often be complicated
by bronchitis or pneumonia, and can even be life-threatening. The most typical
catarrhal symptoms of influenza are granular changes in the mucosa of the soft
palate and bronchitis. Respiratory tract infections in children mainly manifest as
headache, fever, body pain, fatigue and weakness and other systemic symptoms
which are relatively few and mild; there may be sore throat, nasal congestion and
sneezing; some patients may have mild to moderate chest discomfort and cough-
ing and complications are relatively rare. Differential diagnosis can be made
through auxiliary examinations: such as X-ray examination; influenza is more
prone to complications than acute respiratory infections in children; but it may
not be complicated by bronchitis or pneumonia. The chest X-ray examination
can help the diagnosis of clinical propensity. In terms of laboratory tests, it takes
3 to 10 days to determine the pathogen by collecting nasopharyngeal swabs, nas-
al secretions, and throat swabs for virus isolation and culture; it can be used for
rapid detection of influenza pathogens, with a sensitivity of more than 70% and
a specificity of more than 90%, and it takes about 24 hours; differential diagnosis
can be made by the determination of antibody titer serum antibodies in the
acute and convalescent stages, and the inferior turbinate mucosal prints can also
be collected for differential diagnosis; A large number of columnar epithelial cell
degeneration can appear on the first day of influenza; Aniline blue inclusion bo-
dies can appear in the cytoplasm or nucleus; However, acute respiratory infec-
tions are dominated by pus cells, and inclusion bodies are rarely seen.
Differential diagnosis of acute respiratory tract infection in children and other
nasal diseases: a allergic rhinitis will have an allergic history, and the disease has
seasonal characteristics such as pollen or nasal overflow, nasal congestion with
pruritus and perennial sneezing and other symptoms, increased eosinophils
found in nasal secretion can be diagnosed as allergic rhinitis. Vasomotor rhinitis
has no history of allergies; it is mainly manifested by sneezing, runny nose and
intermittent vascular filling of the nasal mucosa; dry air can aggravate the symp-
toms; it can be determined whether there is bacterial or viral infection based on
the presence or absence of purulent tears, crusts, and medical history. Atrophic
rhinitis mainly manifests as patency of the nasal cavity, thinning of the nasal
mucosa propria, decreased blood vessels, formation of crusts, foul smell, and
hypoosmia, which can be differentiated and diagnosed. Deviated nasal septum,

nasal polyps and other diseases can be diagnosed by rhinoscopy.
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In addition, acute respiratory infections in children need to be differentiated
from certain acute infectious diseases such as epidemic cerebrospinal meningitis,
measles, encephalitis, typhoid fever, polio, upper respiratory tract inflammation
in the prodromal period of HIV infection, and typhus. According to dynamic
observations, relevant laboratory examinations and symptoms and medical his-

tory are identified.

5. Laboratory Examination of Acute Respiratory Infection in
Children

The simplest method of laboratory examination for children with acute respira-
tory infection is routine blood examination. The total number of white blood
cells is normal or low, and an increase in the percentage of lymphocytes may in-
dicate a viral infection; when the total number of white blood cells increases,
when the proportion of neutrophils increased and the nucleus shifted to the left,
it indicates a bacterial infection. Viral infections can be determined by methods
such as enzyme-linked immunosorbent assay, immunofluorescence, virus isola-
tion and identification, and serological diagnosis; for bacterial infections, spu-
tum or throat swabs or anal swabs can be collected for bacterial culture and drug
sensitivity tests for identification and analysis of bacterial types and drug sensi-
tivity, so as to provide therapeutic drug options for the clinic. Other auxiliary
examinations can be performed by chest X-ray and CT to determine whether the
infection is present or not [17] [18] [19] [20].

6. Treatment Plan for Acute Respiratory Infections in
Children

The treatment of acute respiratory tract infection in children focuses on symp-
tomatic treatment. The commonly used drugs are as follows [21]-[26]: Ipratro-
pium bromide or ipratropium bromide spray can effectively relieve the symp-
toms of runny nose and sneezing, and the effect is better if it is used on the first
day of the early stage of the disease. There are certain adverse reactions, which
mainly manifest as bloody mucus in 15% - 20% of patients. Pseudoephedrine
mainly acts on alpha-adrenergic receptors in the respiratory mucosa which can
improve nasal mucosal congestion, but has a poor effect on other peripheral blood
vessel alpha-receptors and the heart, and can reduce nasal congestion and im-
prove sleep; however, the use time should not be too long, 3 to 5 days is appro-
priate. Antihistamines such as chlorpheniramine maleate (Chlorpheniramine)
are the first-generation antihistamines that are effective in reducing rhinorrhea
and sneezing. Non-sedating antihistamines have no anticholinergic effect, so the
effect is uncertain. Antipyretic analgesics are effective on patients with headache,
fever and muscle aches. The most commonly used drug is acetaminophen (pa-
racetamol), which cannot be used with the anti-HIV drug zivuddine. Repeated
use of aspirin will increase the amount of virus excretion, but will not improve

the symptoms, so it is not recommended. Antitussives are mainly used to reduce
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coughing and are generally not recommended; they can be used as appropriate
only when severe coughing affects work and rest; dextromethorphan is more
commonly used. In addition to the above treatment options, there are also re-
ports of drugs or therapies used such as vitamin C, zinc gluconates, breathing
heating and humidifying gas. It can also be treated with some antiviral drugs
such as ribavirin (virazole) or related antiviral oral liquids, etc. In addition, pre-
ventive nursing is an important means to reduce children’s acute respiratory
tract infection and avoid contact with cold patients, especially pollutants. Studies
have reported that maintaining good personal hygiene and using anti-virus
wipes or paper towels can reduce the spread of rhinovirus. Vitamin C is advo-
cated as a cold prevention drug, Vitamin C is recommended for use as a cold
preventive agent, while Interferon a-2b may be used after exposure to prevent
the effects but may cause an adverse reaction to nasal congestion and disconti-
nue use [27]-[32].

7. Summary and Prospect

Acute respiratory tract infection in children is mainly caused by respiratory pa-
thogens. Atypical respiratory pathogens refer to pathogens other than Strepto-
coccus pneumoniae, including Legionella pneumophila (LP), Mycoplasma pneu-
moniae (MP), Chlamydia pneumoniae (CP), Q Rickettsia fever (QFR), adenovi-
rus (ADV), respiratory syncytial virus (RSV), influenza virus (IFV) and parain-
fluenza virus (PIV), etc. These pathogens have rapid variation and wide spread,
and are not easy to form long-term immunity in the body, so it is difficult to
prevent and control them. Bacteriological examination can be carried out by
sputum culture or six joint tests of respiratory pathogens. Among various labor-
atory diagnostic methods, the antigen detection of respiratory virus by direct
immunofluorescence method takes a short time. Generally, the results can be
obtained two hours after receiving the sample. The requirements of laboratory
conditions are not high, and it is simple, rapid, specific and sensitive; it is suita-
ble for laboratory testing in primary medical institutions [33] [34] [35].

The incidence of acute respiratory tract infection in children is high, and the
mortality rate is also relatively high. The main pathogen is viral infection, and
the clinical manifestations include fever, cough, sore throat, fatigue, etc., without
specific characteristics. At present, there are not many vaccines to prevent respi-
ratory virus infection. In conclusion, understanding the clinical diagnosis and
treatment characteristics and laboratory detection methods of acute respiratory
tract infection in children has important clinical and practical significance for

the treatment of respiratory tract infection in children.
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