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Objective: This study aims to analyze the clinical characteristics of hospitalized children infected with HCoV-NL63, OC43, 229E,
HKU1 and provide the basis for disease diagnosis and treatment.

Methods: A retrospective analysis was conducted on clinical manifestations, imaging data, and treatment measures of hospitalized
children with positive HCoV-NL63, OC43, 229E, HKU1 from 2015 to 2020.

Results: A total of 1062 children aged 33 days to 12 years were analyzed, including 879 (82.77%) between 33 days to three years.
Lower respiratory tract infections were the most common in 698 children positive for HCoVs (65.72%). The incidences of runny nose,
cough, pharyngeal hyperemia, and fine crackles in the mild case group (n = 894, 84.18%) were significantly higher than in the severe
case group, and the differences were statistically significant (P < 0.01). The incidences of gasp, stridor, and convulsions, the proportion
of underlying diseases, such as congenital heart disease, laryngomalacia, and general developmental disorders, anemia, and abnormal
liver function, and mixed infections in the severe group (n = 168, 15.82%) were significantly higher than in the mild group, and the
differences were statistically significant (P < 0.01 or P < 0.05). Imaging manifestations differed. Pleural effusion and atelectasis
occurred in the severe cases. After treatment, patients fully recovered or improved and were discharged from the hospital. There were
no deaths.

Conclusion: HCoV-NL63, OC43, 229E, HKU1 infection is most common in children under three years old, and the infection site is
mainly the lower respiratory tract. The main clinical manifestations include fever, cough, and runny nose. Inspiratory three concave
signs, respiratory failure, and heart failure occurred in the severe cases, with pleural effusion and atelectasis possibly occurring at the
same time. Severe cases should be identified early so that they may be given comprehensive treatment in time to improve the
prognosis.
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Introduction

Respiratory viral infections in children represent a significant public health problem. Human coronaviruses (HCoVs) is
a common respiratory virus, which can cause worldwide spread, particularly in children. Coronaviruses (CoVs) is
a zoonotic single-stranded RNA virus. There are four common coronaviruses: HCoV-NL63, HCoV-OC43, HCoV-
229E, and HCoV -HKUI. A Chinese study showed that the positive rate of these four HCoVs infections was 4.3% in
hospitalized children with acute respiratory tract infection.' Another prospective study showed that the positive rate of
HCoVs accounted for 4% of hospitalized children with respiratory tract infections.” HCoV -NL63, OC43, 229E, HKU1
infections mainly cause respiratory tract infection symptoms which may be accompanied by digestive and nervous

system impairments. Clinical manifestations are diverse, ranging from the common cold to lower respiratory tract
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infections (such as bronchitis and pneumonia) and even more serious diseases, such as severe acute respiratory distress
syndrome and multiple organ failure. Although these four HCoVs infection is widespread worldwide, clinical character-
istics vary in different regions and populations. So far, There is a paucity of evidence on the clinical manifestations of
HCoVs.

HCoVs has a high rate of genetic variation, and variant viruses can spread from animals to human beings, e.g. the
severe acute respiratory syndrome coronavirus (SARS-CoV) in 2003, the Middle East respiratory syndrome (MERS) in
2012, and the 2019 novel coronavirus (2019-nCoV) which is causing epidemics in multiple countries around the world.
Compared with adults, SARS-CoV, MERS-CoV, and 2019-nCoV are not common in children, and most children infected
were exposed through family gatherings. The symptoms and severity of infected children are mild, and the fatality rate is
low. Therefore, our understanding of coronavirus infection in children is still limited, and further research is required on
the epidemic and clinical characteristics of coronavirus infection in children.

To expand the existing evidence base and provide new insights into the clinical manifestations of HCoVs, We
performed this study in which children infected with four common human coronaviruses (HCoV-NL63, HCoV-OC43,
HCoV-229E and HCoV-HKU1) were chosen as the subjects. The infection sites of the children infected with common
HCoVs who were hospitalized at the Children’s Hospital of Hebei Province from 2015 to 2020, their department
distribution features, clinical features, imaging findings, and clinical treatment measures are summarized to provide the
basis for treatment and prevention of children infected with HCoVs.

Subjects and Methods

Subjects

A total of 1062 children under 18 years old who were infected with HCoVs and hospitalized at the Children’s Hospital of
Hebei Province from January 2015 to December 2020 were retrospectively study. Inclusion criteria: during hospitaliza-
tion, secretions were collected from the respiratory tract and tested for 13 respiratory pathogens (including NL63, OC43,
229E, and HKU1). The children with a positive HCoV test result were included in this study. The Ethics Committee of
the Children’s Hospital of Hebei Province approved this study (YYLS No. 204).

Methods

Etiological Test

Thirteen respiratory pathogens were tested by multiplex polymerase chain reaction (PCR). The nucleic acid extraction
reagent provided by Ningbo Health Gene Technologies Co., Ltd. was used for automatic nucleic acid extraction from the
specimens through the automatic nucleic acid extractor Smart LabAssist-32 (Taiwan Advanced Nanotech Inc.). The
operation strictly followed the instrument operation manual and kit instructions. Then, the multiplex detection kit for 13
respiratory pathogens (Ningbo Health Gene Technologies Co., Ltd.) was combined with the GeXP multiplex gene
expression analysis system (Beckman Coulter, Inc.) for the test.

The 13 respiratory pathogens kit monitors the quality of the samples by simultaneously detecting human RNA and
human DNA in samples. The internal control was added into the samples for nucleic acid extraction, so the RT-PCR and
electrophoresis process could be monitored. Each experiment requires the use of the negative and positive controls at the
same time with clinical samples. If 1) the fluorescence peaks of human DNA and internal controls appear in the peak
profile of the negative control result, 2) the peak profiles of 13 respiratory pathogens, human RNA, human DNA and
internal controls appear in the peak profile of the positive control result, the experiment is proved to be under control.

Clinical Data Collection

The “Case Data Collection Form” was developed, and the children’s information was registered in the unified standard
case data collection form to establish the case database. Clinical information were collected and analyzed by a pediatri-
cian with the following variables: age, sex, clinical diagnosis, underlying disease, Clinical manifestations, vital signs,
complication, chest computed tomography (CT), etiological tests results, results of laboratory tests (liver function and
myocardial enzyme detection), length of hospital stay, treatment measures, and disease outcomes. According to the
clinical manifestations and Guidelines for the Management of Community-Acquired Pneumonia in Children (2013
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Revision), children with HCoVs infections were divided into two groups: a mild case group and a severe case group. The
cases with one of the following clinical manifestations are considered severe cases: inspiratory depression of the chest
wall, nasal ala flap, moaning, central cyanosis, respiratory distress, anorexia or dehydration, disturbance of consciousness
(lethargy, coma).® The cases without the above clinical manifestations are mild cases. The clinical manifestations, signs,
underlying diseases, and complications of the two groups were collected and analyzed, respectively.

According to Practice of Pediatrics (8th Edition), upper respiratory tract infection refers to inflammation of the nasal
cavity, pharynx, or larynx. Lower respiratory tract infection refers to bronchitis, bronchiolitis, pneumonia, and so on.*
Patients presenting with cough, rhinobyon, rhinorrhea, sneeze, pharyngeal discomfort, or trachyphonia were classified as
having upper respiratory tract infection. Patients with bronchopneumonia, pneumonia, asthma, shortness of breath, chest
tightness, chest pain, or abnormal pulmonary rales were classified as having lower respiratory tract infection.
Bronchopneumonia and pneumonia were diagnosed with chest radiography. Other clinical symptoms were identified
by common medical examinations and clinical descriptions. Complication refers to the occurrence of another disease or
symptom caused by one disease in the course of its development, the latter being the complication of the former. The
elevated myocardial enzymes and liver enzymes are considered as myocardial damage and abnormal liver function.

Statistical Analysis
Statistical software SPSS 25.0 was used for analysis. Enumeration data were described with the number of cases and
percentage (%), and the y” test was used for the intergroup comparison. P < 0.05 was considered statistically significant.

Results

General Data

Among the 1062 children with HCoVs infections, there were 662 boys (62.34%) and 400 girls (37.66%), with a boy-to-
girl ratio of about 1.6:1. In the study group, the youngest infected child was 33 days old, and the oldest infected child was
12 years old. There were 879 cases aged 33 days to three years (82.77%), 117 cases aged three to five years (11.02%),
and 66 cases aged above five years (6.21%).

Analysis of HCoVs Infection Sites in Children

Lower respiratory tract infections were the most common infection sites in children, totaling 698 cases (65.72%),
including 164 cases (15.44%) of lower respiratory tract and digestive tract infections simultaneously, followed by upper
respiratory infections, totaling 350 cases (32.96%), including 45 cases (4.24%) having upper respiratory and digestive
tract infections at the same time. The proportion of digestive tract or nervous system infections alone was relatively
small, 0.75% and 0.57%, respectively. See Table 1.

Distribution of Inpatient Departments for Children with HCoVs Infections
The highest detection rate of children with HCoVs infections was found in the Pneumology Department (n = 872,
82.11%), followed by the Critical Care Medicine Department (n = 168, 15.82%), the Neurology Department (n = 9,

Table | Proportion of Infection Sites in Children with HCoVs

Infection
Infection Site Cases (%)
Lower respiratory tract 534 (50.28)
Upper respiratory tract 305 (28.72)
Lower respiratory tract + Digestive system 164 (15.44)
Upper respiratory tract + Digestive system 45 (4.24)
Digestive system 8 (0.75)
Nervous system 6 (0.57)
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Table 2 Distribution of Inpatient Departments for Children
with HCoVs Infection

Inpatient Department Cases (%)
Department of Pneumology 872 (82.11)
Department of Critical Care Medicine 168 (15.82)
Department of Neurology 9 (0.85)
Department of Gastroenterology 8 (0.75)
Department of Pediatric Surgery 3 (0.28)
Department of Hematology 2 (0.19)

0.85%), the Gastroenterology Department (n = 8, 0.75%), the Pediatric Surgery Department (n = 3, 0.28%), and the
Hematology Department (n = 2, 0.19%). See Table 2.

Clinical Manifestations

The clinical manifestations of HCoVs infection were diversified. The hospitalized children were primarily clinically
diagnosed with bronchitis, bronchopneumonia, bronchiolitis, and severe pneumonia. The main clinical symptoms were
fever, cough, and runny nose, with severe cases having shortness of breath and respiratory distress, combined with
respiratory and heart failure. Among the 1062 cases, there were 894 mild cases (84.18%) and 168 severe cases (15.82%).
The clinical manifestations of the mild cases primarily included fever, cough, and runny nose, and the clinical signs were
pharyngeal hyperemia, antiadoncus, coarse breath sounds, and cough with fine crackles. The clinical manifestations of
the severe cases primarily included fever, cough, gasp, shortness of breath, and respiratory distress, frequently combined
with respiratory and heart failure. The clinical signs were antiadoncus, stridor, and inspiratory three concave signs. The
incidence of runny nose, cough, pharyngeal hyperemia, and fine crackles in the mild case group was significantly higher
than in the severe case group (P < 0.01), and the difference was statistically significant. The incidence of gasp and stridor
in the severe case group was significantly higher than in the mild case group (P < 0.01), and the incidence of convulsions
in the severe case group was higher than in the mild case group (P < 0.05), with statistically significant differences. See
Table 3.

Underlying Diseases

Among the 1062 children, 124 cases (11.68%) had underlying conditions, including congenital heart disease, general
developmental disorders, and laryngomalacia. Of the underlying diseases, the proportion of congenital heart disease in
the severe case group was significantly higher than in the mild case group (P < 0.01), and the proportion of general
developmental disorders and laryngomalacia was also higher than in the mild case group (P < 0.05), with statistically
significant differences. See Table 3.

Complications

Among the 1062 children, 437 cases (41.15%) had complications. The mild cases mainly had complications such as
diarrhea, anemia, laryngitis, and abnormal liver function. In addition to the above complications, the severe cases also
had myocardial damage, respiratory failure, and heart failure. Also, the proportion of abnormal liver function in the
severe case group was significantly higher than in the mild case group (P < 0.01), and the difference was statistically
significant. See Table 3.

Chest Imaging Findings

All hospitalized children underwent chest imaging examinations. Due to mild systemic symptoms, the mild cases
underwent X-ray examinations, and some received lung Computed Tomography (CT) examinations. All severe patients
underwent lung CT examinations. The X-ray findings of the 894 mild cases were mainly an increase of lung markings,
and patchy opacities appeared in 233 cases (26.06%). The CT imaging findings of the mild cases showed lesions
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Table 3 Comparison of Clinical Features Between Mild and Severe Case Groups of HCoVs Infection in Children

N=1062 Mild Cases (n=894) Severe Cases (n=168) x P

Cases (%) Cases (%) Cases (%)
Clinical manifestations
Fever 593 (55.84) 505 (56.49) 88 (52.38) 0.967 0.325
Cough 726 (68.31) 646 (72.26) 80 (47.62) 39.700 | <0.001
Runny nose 505 (47.55) 480 (53.69) 25 (14.88) 85.412 | <0.001
Gasp 216 (20.34) 55 (6.15) 161 (95.83) 702.021 | <0.001
Shortness of breath 243 (22.88) 203 (22.71) 40 (23.81) 0.097 0.755
Convulsions 43 (4.05) 31 (3.47) 12 (7.14) 4917 0.027
Respiratory distress 67 (6.31) 0 (0.00) 67 (39.88) 380.544 | <0.001
Vital signs
Coarse sound of breath 804 (75.71) 804 (89.93) 0 (0.00) 621.917 | <0.001
Pharyngeal hyperemia 906 (85.31) 881 (98.55) 25 (14.88) 789.960 | <0.001
Antiadoncus 528 (49.72) 450 (50.33) 78 (46.43) 0.863 0.352
Fine crackles 612 (57.63) 580 (64.88) 32 (19.05) 121.645 | <0.001
Stridor 102 (9.60) 69 (7.72) 33 (19.64) 23.163 | <0.001
Inspiratory three concave sign 66 (6.21) 0 (0.00) 66 (39.29) 374.488 | <0.001
Underlying disease
Laryngomalacia 26 (2.45) 18 (2.01) 8 (4.76) 4.473 0.034
Congenital heart disease 65 (6.12) 34 (3.80) 31 (18.45) 52.819 | <0.001
General developmental disorder 33 3.11) 23 (2.57) 10 (13.69) 5.365 0.020
Complication
Laryngitis 21 (1.98) 21 (2.35) 0 (0.00) 4.026 | <0.001
Diarrhea 132 (12.43) 112 (12.53) 20 (11.90) 0.050 0.822
Anemia 75 (7.06) 30 (3.36) 45 (26.79) 118.287 | <0.001
Abnormal liver function 83 (7.82) 13 (1.45) 70 (49.40) 317.419 | <0.001
Myocardial damage 91 (8.57) 0 (0.00) 91 (54.17) 529.633 | <0.001
Respiratory failure 21 (1.98) 0 (0.00) 21 (12.50) 114.004 | <0.001
Heart failure 14 (1.32) 0 (0.00) 14 (8.33) 75.495 | <0.001
Infection with other respiratory 280 (26.37) 148 (16.55) 132 (78.57) 280.171 | <0.001
pathogens

occurred in the inner zone of the lungs, presenting as dots or fuzzy spot opacities, with blurred margins and thickened
lung markings. Generally, there were no lung abscesses or pleural changes, as shown in Figure 1. The CT imaging
findings of the 168 severe cases showed pleural effusion on one or both sides in 120 cases (71.43%), atelectasis in 23
(13.69%), ground-glass opacity in the lung field in 15 (8.93%), and pulmonary consolidation in 10 cases (5.95%). See
Figure 2.

Clinical Treatment

The children were evaluated and treated comprehensively according to clinical symptoms and signs. The mild cases were
given general symptomatic treatment for 3—7 d, including expelling phlegm, relieving cough, and antivirals by interferon
atomization. The severe cases were given electrocardiogram (ECG) monitoring and blood saturation monitoring in time,
active prevention of complications, treatment of underlying diseases, prevention of secondary infections, and timely
organ function support. The active respiratory support strategy is essential for the prognosis of severe cases. It is required
to closely observe the patient’s respiration and oxygen saturation. In cases of oxyhemoglobin saturation (SpO,) <92%
without respiratory distress, oxygen therapy was given. If there was no response and SpO, continued to drop,
noninvasive continuous positive pressure ventilation was used to assist breathing. If necessary, invasive mechanical
ventilation was adopted. In addition, various auxiliary examinations were performed for severe patients in time, including
routine blood examinations, CRP, arterial blood gas analyses, electrolytes, liver and kidney functions, myocardial
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Figure | CT imaging findings of mild cases.
Notes: Lung markings are increased; multiple patchy high-density opacities are observed in the lower lobe, with unclear boundaries, and no effusion is observed in the
bilateral pleural cavity.

Figure 2 CT imaging findings of severe cases.
Notes: Lung markings are increased; large patchy high-density opacities are observed in the lower lobe of the left lung, and arc-shaped fluid density opacities are observed in
the left thoracic cavity.

enzymes, and blood cultures, with vital signs monitored. Meanwhile, adequate fluid and energy supplies were main-
tained. According to the examination results and the severity of the disease, personalized treatment plans were developed.
Children with bacterial infections were treated with antibiotics. Nutritional myocardial therapy was given to patients with
myocardial damage. Those with heart failure were combined with cardioside positive inotropic drugs, diuresis,
a vasodilation treatment.

Outcomes

The average hospital stay of the mild cases was 7 days, and all were cured or improved and discharged from the hospital.
The average hospital stay of the severe cases was 15 days. After comprehensive treatment, all were cured or improved
and discharged from the hospital. There were no deaths.

Discussion

With the development of medical science, HCoVs detection technology has been widely used in clinics. Epidemiological and
clinical studies on infection of the four common strains (OC43, NL63, HKU1, and 229E) are increasing. However, there are
few clinical studies on HCoVs infections in children with a large sample size. Especially since the outbreak of COVID-19 in
2019, more attention has been paid worldwide to novel coronavirus infections. But the incidence rate of infection in children
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is lower than in adults, and there are fewer studies on infections in children. Therefore, in the context of COVID-19, studying
and analyzing children infected with HCoVs is very important for understanding the characteristics of infection in children
and studying the variations of coronavirus and the prevention, control, diagnosis, and treatment of infection. This retro-
spective study analyzed data from 1062 hospitalized children (including 168 severe cases) with HCoV-NL63, OC43, 229E,
HKUI infection over a six-year period in Hebei, China. Given the study’s duration and large sample size, our results
represent an important and additional evidence base on the clinical characteristics of HCoVs infection, which will provide
new insights for clinical hospitalization, identification and treatment of severe cases.

HCoVs infection occurs in adults, children, and neonates. Children of all ages, especially infants under one year old,
are susceptible.’ This study showed that children infected with human coronavirus were primarily under three years old,
accounting for 82.76%, and 53.48% of them were under one year old. This result is consistent with previous studies.
Infants and young children should be the key population for prevention and control of HCoVs infection. Infants are more
likely to be hospitalized after infection, which should be focused on. The common human coronaviruses (HCoV-OC43,
229E, NL63, HKU1) primarily manifest as respiratory tract infections, which may be related to the imperfect develop-
ment of non-specific and specific immune functions in the respiratory systems of infants and young children. HCoVs
infections may be accompanied by gastrointestinal symptoms. It has been found that among patients with acute upper
respiratory tract infections accompanied by gastrointestinal symptoms, those with HCoVs infections account for 11.6%.°
Four types of HCoVs can be detected in the feces of children with HCoVs infections accompanied by diarrhea.” HCoVs
can also cause damage to the nervous system, leading to acute disseminated encephalomyelitis, encephalitis, epilepsy,
etc.® This study showed that most hospitalized children with HCoVs infections had lower respiratory tract infections, and
19.68% had symptoms of digestive tract infections, such as diarrhea, besides respiratory tract infections, and the
incidence of pure digestive and nervous system infections is low. These results suggest that other systemic symptoms
should be paid attention to during the diagnosis and treatment of HCoVs infectious children, and comprehensive
treatment should be given to promote the recovery of patients. HCoVs infection is usually manifested as a mild
respiratory system infection. Children with immune suppression can also lead to severe infections.”'® In this study,
82.11% of children were admitted to the Pneumology Department, while those with severe respiratory infections
(15.82%) were admitted to the Critical Care Medicine Department. The Neurology (n = 9), Gastroenterology (n = 8),
Hematology (n = 2) and Pediatric Surgery Departments (n= 3) also had sporadic HCoVs infection cases, indicating that
HCoVs infection is mainly a respiratory system infection and easily occurs in young children, postoperative patients, and
those with low immune functions. The possibility of HCoVs infection should be considered and timely diagnosis should
be made when patients presenting with respiratory symptoms, digestive symptoms or neurological symptoms simulta-
neously, which will promote correct clinical triage and timely treatment.

Respiratory tract infection symptoms caused by HCoVs are mainly cough, fever, and shortness of breath, and the
clinical symptoms are diversified, ranging from rhinitis, laryngitis, and upper respiratory tract infections to bronchitis,
pneumonia, and severe pneumonia.' In this study, the clinical symptoms of children with HCoV's were cough, fever,
runny nose, shortness of breath, and gasp. This result is consistent with previous research. Severe cases had inspiratory
three concave signs, respiratory failure, and heart failure.'""'> It is worth noting that in this study, 44% of patients had no
fever, so missed diagnosis should be prevented. Some studies have also shown that HCoVs infection is prone to be
complicated with digestive tract symptoms. In this study, it was found that the incidence of diarrhea in children was
12.43%. Patients with positive HCoVs may develop severe respiratory tract infections, and some severe cases require
intensive care treatment in the PICU."* In this study, the proportion of children with HCoVs infections with severe
pneumonia was 15.82%. The main manifestations of the mild cases were cough, runny nose, pharyngeal hyperemia, and
fine crackles, and the main manifestations of the severe cases included gasp, inspiratory three concave signs, and stridor,
indicating that with the aggravation of the disease, children have anoxia manifestations such as rapid breathing, gasp,
and inspiratory three concave signs, which should be taken seriously. It has been reported that immune deficiency status,
young age, potential lung disease, and respiratory syncytial virus infections in children with HCoVs infections were
associated with severe lower respiratory tract infections.'® In this study, among the children with HCoVs infections, 124
cases had underlying conditions, including laryngomalacia, general developmental disorders, and congenital heart
disease. The proportion of congenital heart disease in the severe cases was significantly higher than in the mild
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cases. Among the children with positive HCoVs, 280 cases had mixed infections with other respiratory pathogens, and
the proportion of mixed infections in the severe cases was significantly higher than in the mild cases. This reveals that
children with congenital heart disease have poor immunity and are prone to develop into severe cases after HCoVs
infections. Besides, those with HCoVs infections and other pathogens can easily develop into severe cases. Severe cases
are more likely to suffer complications. In this study, the incidence of anemia, liver dysfunction, myocardial damage,
respiratory failure and heart failure in severe cases was significantly higher than that in mild cases, which should be
taken seriously. Pleural effusion and atelectasis may occur in severe cases, even causing respiratory and heart failure,
The chest imaging manifestations of children with HCoVs with lower respiratory tract infections are difficult to
distinguish from other respiratory virus infections.'* In mild cases, lung X-ray manifestations were mild, and chest
CT imaging showed segmental or large lamellar dense opacities; the lesions occurred in the inner zone of the lung,
presenting as dots or fuzzy spot opacities, with blurred margins and thickened lung markings. Generally, there were no
lung abscesses, pleural changes, or pleural effusions. The results are consistent with previous research.'” In severe
cases, pleural effusion was more common in CT imaging findings, followed by atelectasis, partial lung consolidation,
and ground-glass opacity in the lung field. Once severe lung imaging manifestations occur, they should be treated in
time.

In terms of clinical treatment, the clinical symptoms of HCoV's infection are similar. There is no specific medicine at present,
and the primary treatment method is symptomatic and supportive treatment. The main drug recommended for antiviral therapy for
children is a-interferon.'® The interferon can suppress the spread of the virus, play an immunomodulatory role, promote
phagocytosis of macrophages for antigens, and directly influence whether the virus can survive in the host body. Mild cases
have a good prognosis, and most severe cases have severe pneumonia. No timely treatment or improper treatment measures may
cause damage to other organ functions, respiratory failure, heart failure, etc, directly affecting the prognosis. Thus,
a comprehensive evaluation is required for severe cases. In this study, the incidence rate of severe pneumonia in hospitalized
children with HCoVs infections was 15.82%. All severe cases were complicated with other organ dysfunctions and even had
respiratory and heart failure, resulting in treatment difficulties and an increase in mortality. Therefore, it is vital to identify severe
cases early and give active treatment. It is necessary to closely monitor the changes in children’s conditions and vital signs and
focus on monitoring oxygen saturation, early detection of hypoxia, and early identification of severe and critical cases. Respiratory
support should be given actively according to the examination situation. If the condition is aggravated and blood oxygen saturation
continues to decline, a noninvasive ventilator should be provided to assist ventilation. For critical cases and those with refractory
hypoxemia, timely tracheal intubation and mechanical ventilation should be used for auxiliary treatment. Furthermore, corre-
sponding antibacterial drugs should be applied according to the etiological detection results in time. For patients with myocardial
damage, cardiac nutrition therapy should be applied; for patients with heart failure, cardiac strengthening, diuresis and vasodila-
tion should be combined, and traditional Chinese medicine should be combined. After comprehensive treatment in this study,
patients fully recovered or improved and were discharged from the hospital. There were no deaths.

In conclusion, through summarizing and analyzing the clinical characteristics of 1062 children with HCoVs infec-
tions, the clinical features, imaging characteristics, and treatment measures of children with acute respiratory tract
infections caused by HCoVs in Hebei were preliminarily grasped in this study. The four strains of HCoVs infections are
more common in children, with various clinical symptoms ranging from common cold-like symptoms to flu-like
symptoms, bronchitis, pneumonia and even severe pneumonia. Most cases are mild and have a good prognosis. When
severe symptoms occur, they should be transferred to ICU for comprehensive treatment in time. This study emphasizes
that HCoVs infection is an important pathogen of respiratory tract infection in children in Hebei, China, and summarizes
relevant experience in clinical practice, which will provide a basis for clinical diagnosis, treatment, monitoring,
prevention and control of HCoVs infection for pediatricians and public health departments. Moreover, human corona-
viruses are variable, and the differences in clinical manifestations of children with different types of HCoVs infections
are not covered in this study. Hence, further investigation and exploration are required.
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The study was conducted in accordance with the Declaration of Helsinki (as was revised in 2013). The study was
approved by Ethics Committee of the Children’s Hospital of Hebei Province (YYLS No. 204). Participants under the age
of 16 have obtained written informed consent from their parents.
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