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In most children, coronavirus disease 2019 (COVID-19) is a mild or moderate disease. Moreover, in a relevant number of cases, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection remains totally asymptomatic. All these findings seem to suggest that otherwise healthy children with suspected COVID-19 might be managed in the community in most cases, thus avoiding hospital admission and closely related medical, social and economic problems, including overwhelming hospitals. Unfortunately, home management of children with suspected COVID-19 rarely occurs, and many children with suspected or laboratory-confirmed SARS-CoV-2 infection are frequently hospitalized irrespective of the severity of disease. To evaluate the role of community health houses (CHHs) in the management of children with COVID-19, 1,009 children with suspected SARS-CoV-2 infection were studied in Emilia-Romagna Region, Italy. Among them, 194 (19.2%) resulted positive for SARS-CoV-2. The majority (583, 58%) were tested at home by CHHs, while 426 (42%) were brought to the hospital for testing. The patients who were managed in the hospital had a significantly lower median age than those who were managed at home (2 vs. 12 years, p < 0.001). Exposure to SARS-CoV-2 cases within the family was significantly more frequent among those who were managed at home (82 vs. 46%, p < 0.05). The clinical findings were similar between the children who were managed at home and those who were managed in the hospital. Only one of the children managed at home (0.7%) required hospitalization; in comparison, 26 (48%) of those whose swab samples were taken at the hospital were hospitalized. Our research shows for the first time the importance of CHHs in the management of COVID-19 in children; because of the high frequency of mild to moderate cases, management by CHHs can reduce the care load in hospitals, providing enormous advantages on the familial, medical, social, and economic levels. These findings could be useful for suggesting a territorial rather than hospital-based strategy in pediatrics in the case of a new wave of the epidemic.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is usually mild or moderate for most children (1, 2). Moreover, in a relevant number of cases, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection remains totally asymptomatic (3). Severe cases requiring hospitalization or admission to the intensive care unit are rare and are expected in children with severe chronic underlying disease (4). Death is an exceptional event. When symptomatic, children with COVID-19 generally have signs and symptoms of a mild upper respiratory tract infection with low fever, cough, sore throat and fatigue. In 10% of cases, gastrointestinal manifestations, such as mild diarrhea and vomiting, are associated or can be the only signs and symptoms of disease (1, 5). All these findings seem to suggest that otherwise healthy children with suspected COVID-19 might be managed in the community in most cases, thus avoiding hospital admission and closely related medical, social and economic problems.

Unfortunately, home management of children with suspected COVID-19 rarely occurs, and many children with suspected or laboratory-confirmed SARS-CoV-2 infection are frequently hospitalized irrespective of the severity of disease. A recent survey carried out in Italy in 17 pediatric emergency departments showed that 38 out of 100 children with documented SARS-CoV-2 infection were hospitalized, even though only 4 patients had oxygen saturation levels below 95% and only 9 required respiratory support (5). Several factors can explain this finding, including poor knowledge among parents and health care workers regarding the characteristics of COVID-19 in children and the fear that children could develop a severe disease that would be difficult to control at home Community health houses (CHHs) can avoid admission to the hospital emergency department by identifying children with a reasonable suspicion of COVID-19, performing basal laboratory investigations to confirm the diagnosis in an outpatient setting, selecting subjects who need hospitalization and organizing home monitoring for those with mild COVID-19 who can return home. To evaluate this hypothesis, the management of children with COVID-19 in Emilia-Romagna, a region of northern Italy with long-established and well-functioning CHHs, was studied.



MATERIALS AND METHODS

The medical records of children and adolescents (<19 years old) admitted to hospital emergency departments or CHHs in the Emilia-Romagna region for suspected SARS-CoV-2 infection from March 1 to April 15, 2020 were retrospectively reviewed. In both settings, after each patient's data were deidentified, the reasons for suspicion of COVID-19, the measures used to confirm the diagnosis (including laboratory and radiological tests), the clinical manifestations, the management of disease and the characteristics of follow-up were retrieved and analyzed, taking into account the institution where each child had been initially treated. All of the institutions performed nasopharyngeal swabs for SARS-CoV-2 using a real-time reverse-transcriptase polymerase-chain-reaction assay, as previously reported (6). The study was approved by the ethics committees of the participating centers in April. Data collection was allowed by the written consent of both parents.

The groups were compared using the chi-squared or Kruskal-Wallis test, when appropriate. All of the analyses were two tailed, and p-values <0.05 were considered statistically significant. All analyses were conducted using Stata/SE 14.2 (College Station, TX: StataCorp LLC, USA). Multivariate logistic regression analysis was performed to evaluate variables which may be associated with hospitalization in positive patients.



RESULTS

Overall, in the study period, 1,009 children and adolescents with suspected SARS-CoV-2 infection (548, 54.3% males; median age, 9.5 years) were evaluated in the Emilia-Romagna Region, Italy. Among them, 194 (19.2%) resulted positive for SARS-CoV-2. Their demographic characteristics are reported in Table 1. The majority (583, 58%) were tested at home by CHHs' services, while 426 (42%) were brought to the hospital for testing (35% of them waited for the results in the emergency room, and 65% waited for the results at home). Age and gender distribution were similar between the SARS-CoV-2-positive and negative cases. Exposure to SARS-CoV-2 cases was reported and confirmed in 48% of the cases and was significantly more frequent in the SARS-CoV-2-positive cases than in the SARS-CoV-2-negative cases (p < 0.05). The most common reason for performing the swab test was evidence of signs and symptoms of respiratory infection in the presence of known contact with a COVID-19-positive adult. A minority of the children were tested as asymptomatic contacts of positive household members or for screening before a previously scheduled surgery, and there was no significant difference between the SARS-CoV-2-positive cases and SARS-CoV-2-negative cases.


Table 1. Characteristics of children with suspected severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection in the Emilia-Romagna Region, Italy.
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Table 2 summarizes the characteristics of the children who were positive for SARS-COV-2 according to the management setting. Overall, in 140 of 194 patients (72.2%), the swab sample was taken at home, whereas in 54 patients the swab sample was taken in the hospital. The patients who were managed in the hospital had a significantly lower median age than those who were managed at home (2 vs. 12 years, p < 0.001). Family exposure was significantly more frequent among those who were managed at home (82 vs. 46%, p < 0.05). The clinical findings were similar between the children who were managed at home and those who were managed in the hospital, with a large proportion of the patients presenting with fever. None of the children presented with respiratory failure, and median duration of hospitalization was of 2.5 days (range, 1–6 days). Chest radiographs and blood exams were performed significantly more often for the hospital patients than for those who were managed at home (20 and 44% vs. 1 and 3%, respectively, p < 0.05). Paracetamol alone was the main therapy for the patients who were managed at home (89 vs. 37.5% among those managed in the hospital, p < 0.05); in contrast, antibiotics were used by half of the hospitalized children (50 vs. 0% among those managed at home, p < 0.05). Only one of the children managed at home (0.7%) required hospitalization; in comparison, 26 (48%) of those whose swab samples were taken at the hospital were hospitalized.


Table 2. Characteristics of children who tested positive for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) according to management setting in the Emilia-Romagna Region, Italy.
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Children under 1 year of age who were SARS-CoV-2 positive were hospitalized and received antibiotics in a significantly higher proportion than those who were older (50 vs. 17% in children 1–5 years old, 8% in those 6–10 years and 7% in those 10–19 years; p < 0.05). No other significant difference was observed between the groups.

Table 3 shows univariate and multivariate logistic regression analysis. In multivariate analysis hospitalization was associated with the swab being performed in the hospital itself (odds ratio: 64.46, 95% confidence intervals: 6.56–633.10).


Table 3. Univariate and multivariate logistic regression analysis showing association between different factors and hospitalization in SARS-CoV-2 positive children and adolescents.
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DISCUSSION

This study shows that children with COVID-19 can be successfully managed at home, at least in places where CHHs are available and well-functioning. Almost all of the children were followed at home, and those with positive swabs for SARS-CoV-2 were managed without relevant clinical problems. Moreover, this study confirms what has already been reported in all epidemiological evaluations of COVID-19 in pediatric patients, i.e., that children generally have mild disease or are asymptomatic, and in most cases, the emergence of respiratory signs and symptoms of a mild upper respiratory infection is the main reason for requesting a medical evaluation during the COVID-19 pandemic (7).

The availability in the community of CHHs that are able to perform nasopharyngeal swabs for SARS-CoV-2 identification, send samples to the laboratory, collect results and organize adequate home monitoring of SARS-CoV-2 infected children may significantly reduce the overwhelming of hospitals, which has generally been very common worldwide during the pandemic. In this study, only one child among those diagnosed in the community needed hospitalization after he returned home, compared to ~50% of those admitted to the emergency department of the hospital. Furthermore, hospitalized patients had a significantly higher number of laboratory tests and chest radiographs, which seemed only partially justified by the clinical characteristics of COVID-19 in the two groups of children.

The signs and symptoms of the disease were similar in the patients managed at home and in those who were hospitalized, although the prevalence of fever, cough and shortness of breath was slightly higher in the hospitalized children than in those followed at home. Moreover, only one of the hospitalized children needed admission to the intensive care unit, suggesting that even in hospitalized children, COVID-19 is a mild or moderate disease. Finally, hospitalization might be linked more to assessments of the potential danger of COVID-19 than to real clinical needs. The hospitalized children were significantly younger than those managed at home, and they might have been hospitalized out of fear of a potential negative evolution of COVID-19 in younger children than for real clinical reasons. On the other hand, studies have highlighted that among children with severe COVID-19, those with the highest risk of developing severe clinical manifestations are the youngest, particularly those younger than 5 years (8–11).

Limitations of these study include its retrospective design and the fact that it was conducted in a single Region of Italy. However, we did not have missing data and this represents a strength point of our research. Moreover, Emilia-Romagna, that was one of the Italian Regions with the greatest COVID-19 incidence and the highest numbers of disease-related deaths, has a population <18 years of 777,933 subjects and this study reported data from 6 out of 9 provinces where more than 80% of the SARS-CoV-2 positive children and adolescents were diagnosed and followed. In addition, Emilia-Romagna is the Italian Region with the longest history of CHHs, and it is difficult to find other Italian Regions with a similar established territorial medical organization. In our research, information coming from 85 out of 107 (79.4%) CHHs is reported and for this reason we think that our findings are really representative of a well-functioning healthcare model. On the other hand, our multivariate analysis confirmed that hospitalization is not related to disease's severity but to where swabs for SARS-CoV-2 were performed: in the hospital or not.

In conclusion, although further studies are needed, our research shows for the first time the importance of CHHs in the management of COVID-19 in children; because of the high frequency of mild to moderate cases, management by CHHs can reduce the care load in hospitals, providing enormous advantages on the familial, medical, social, and economic levels. These findings could be useful for suggesting a territorial rather than hospital-based strategy in pediatrics in the case of a new wave of the epidemic and highlight the need of strict criteria for hospitalization in SARS-CoV-2 positive children.
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