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Objective: This study investigated clinical and laboratory differences between confirmed (RT-PCR-positive) and clinically suspected (RT-PCR-negative) COVID-19 pediatric patients, and explored factors associated with disease severity at presentation and duration of hospitalization.

Methods: Medical charts of COVID-19-confirmed and clinically suspected pediatric patients admitted to a tertiary hospital in Abu Dhabi were reviewed. Sociodemographic information and clinical and laboratory outcomes were retrieved and analyzed.

Results: Between 1 April to 30 June, 2020, 173 patients (mean age: 3.6 ± SD 3.2 years) presented with respiratory symptoms. Of them, 18.0% had confirmed contact with COVID-19 cases, 66.5% had symptoms for ≤3 days, and 86.7% were with moderate to severe disease. Twenty-eight (16.1%) patients tested positive while the rest (83.8%) tested negative in RT-PCR. COVID-19-confirmed and clinically suspected patients were statistically similar (p > 0.05) in all sociodemographic data, disease severity, and vital signs except residence status (89.3% vs. 58.6% were residents, respectively, p = 0.002) and contact with confirmed COVID-19 cases (82.1% vs. 5.5%, respectively, p < 0.001). Fever (100 and 91.0%) and cough (100 and 95.9%) were the most common symptoms in both confirmed and clinically suspected COVID-19 patients. All patients were statistically comparable in mean white blood cell and platelet counts and hemoglobin concentration, except in mean concentration of neutrophils (higher in clinically suspected, p = 0.019). C-reactive protein was two times higher in clinically suspected compared to confirmed patients (p = 0.043). Lymphocyte (OR: 1.31, p < 0.001), LDH (OR: 1.01, p = 0.001), D-dimer (OR: 1.92, p < 0.001), and ferritin levels after 24–36 h (OR: 9.25, p < 0.05), and SGPT (OR: 1.04, p < 0.05) were all associated with disease severity. Elevated ferritin (>300 μg/L) after 24–36 h was the only correlated factor with disease severity (aOR: 17.38, p < 0.05). Confirmed compared with clinically suspected patients (aOR: 4.00, 95% CI: 2.92–5.10) and children with moderate compared with mild disease (aOR: 5.87, 95% CI: 1.08–32.06) had longer hospitalization.

Conclusion: In pediatric patients with negative RT-PCR, COVID-19 is still suspected based on clinical symptoms and epidemiological data. A tentative diagnosis can be made based on a thorough examination, and proper medical management can be initiated promptly.
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INTRODUCTION

In December 2019, the first case of a novel coronavirus strain (2019-nCoV) was reported in China (1). One month later, the World Health Organization (WHO) announced 2019-nCoV, later known as SARS-CoV-2, as a global pandemic and it was termed coronavirus disease 2019 (COVID-19). The pandemic created a health and economic crisis that prompted the medical and scientific communities worldwide to solve the puzzle of this virus and its consequences. Since the early phase of the pandemic, the prevalence and clinical manifestations of COVID-19 were found more in adults and elderly populations compared to children (2–4). Recent reports documented that compared with adults, COVID-19 infection in children is less severe (5, 6).

In the United Arab Emirates (UAE), the first PCR-confirmed case of COVID-19 was reported on 29 January, 2020 (7). Since then, all efforts were put into understanding the disease characteristics, with massive testing, contact tracing, non-pharmaceutical interventions, new therapeutic modalities, and vaccination; all playing a crucial role in containing the spread of COVID-19 infection in the UAE (7). In Abu Dhabi, the capital and the largest city in the UAE, 43% of the first diagnosed cohort of the COVID-19-confirmed cases were asymptomatic (7). Although reports demonstrated that COVID-19 infection is less severe in children compared to adults—it includes mainly mild or moderate infections (2, 4–6)—yet, severe illness due to COVID-19 can occur in children, requiring hospitalization and intensive care (8). Originally, the incidence of COVID-19 in children younger than 18 years was 2.1% with a mortality rate of 0.2% (9). With the progress of the disease, evolving of different strains, and subsequent waves of COVID-19 infection, indicators of severe disease among hospitalized children with the Delta variant were generally similar to those observed earlier in the pandemic (10).

The diagnosis of COVID-19 is initially made on the basis of the patient's history and clinical features that are also supported by the real-time reverse transcriptase polymerase chain reaction (RT-PCR) diagnostic panel, which remains the standard for diagnosing COVID-19. However, an initial RT-PCR may still display a false-negative result (11), which increases the risk of community transmission and delay in treatment, particularly among asymptomatic individuals. Given that SARS-CoV-2 manifestations in children often resemble other high-prevalence viral infections in childhood, it is worth evaluating differences in clinical characteristics of confirmed (RT-PCR-positive) and clinically suspected (RT-PCR-negative) COVID-19 pediatric patients.

International reports of COVID-19 infections in children have increased steadily, but studies on the disease characteristics in the Middle East and UAE pediatric populations are noticeably limited. To the best of our knowledge, this study will be the first in the UAE and the Middle Eastern region to conduct a comparison between confirmed and clinically suspected COVID-19 pediatric patients admitted at one of the tertiary hospitals, the Burjeel Hospital, which became a designated facility to manage COVID-19 patients in Abu Dhabi, UAE.

This study aimed at understanding the clinical and laboratory differences between RT-PCR-confirmed and clinically suspected COVID-19 pediatric patients. Also, the study explored factors associated with disease severity at presentation and over the duration of hospitalization in pediatric patients.



MATERIALS AND METHODS


Data Source and Extraction

Medical charts of all COVID-19-treated pediatric patients who were admitted to the Burjeel Hospital in Abu Dhabi, UAE, during the period between March and June 2020 were reviewed. At the time of presentation, information on patient's age, gender, residence status, history of contact with confirmed COVID-19 cases, history of travel in the past month, duration of symptoms, vital signs [body temperature, heart rate, respiratory rate, oxygen saturation (SpO2)], and physical examination was documented. Information on imaging (chest X-ray and or CT scan) and laboratory tests (full blood count, inflammatory and liver function biomarkers), medications (oxygen requirement, antibiotic use, antiviral use, bronchodilators use), and clinical outcomes was also extracted from medical charts. Information on the RT-PCR testing results was also extracted and documented as positive or negative. In this study, pediatric patients who tested positive to COVID-19 by RT-PCR were labeled as confirmed while pediatric patients who tested negative were labeled as clinically suspected COVID-19 patients.



Data Management and Analysis

Data were extracted by an expert nurse to a pre-defined Excel sheet. Age in months and years was extracted then categorized into two groups (≤3 years or >3 years). Residence status was categorized as citizen or resident. Contact with confirmed COVID-19 cases (yes or no), travel history (yes or no), and duration of symptoms (≤3 days or >3 days) were all reported as dichotomous variables. Following the National Institute of Health guidelines (8) as well as internationally agreed disease severity at presentation was categorized into mild, moderate, severe, or critical. Mild illness was considered in cases that presented any apparent COVID-19-related symptoms (e.g., fever, cough, sore throat, malaise, headache, muscle pain) without shortness of breath, dyspnea, or abnormal imaging. Moderate illness was considered in cases presenting with lower respiratory diseases by clinical assessment or imaging and an oxygen saturation (SaO2) over 93% on room air. Severe illness was considered in cases presenting with a respiratory rate of over 30 breaths per minute and an SpO2 up to 93% at room air. Critical illness was considered in cases with a rapid disease progression in particular those who developed respiratory failure with the need for mechanical ventilation (i.e., acute respiratory distress syndrome, persistent hypoxia), septic shock, or multiple organ failure.

Blood profiles comprised the count of leukocytes, neutrophils, lymphocytes, and platelets, and hemoglobin concentration. Measured inflammatory biomarkers were the C-reactive protein (CRP) (normal ≤ 4 mg/L or elevated > 4 mg/L), procalcitonin (PCT) (normal: <0.1 ng/dl), LDH (normal (≤ 250 U/L or elevated > 250 U/L), ferritin level at presentation and after 24-36 h (normal ≤ 300 μg/L or elevated > 300 μg/L), and D-dimer (normal ≤ 1 mg/L or elevated > 1 mg/L), in addition to their continuous values. Based on these measured inflammatory biomarkers, pediatric patients were categorized into six groups (none elevated, only one elevated, only two elevated, only three elevated, and all elevated, or at least one elevated vs. none elevated). This categorization took into consideration the measured ferritin level after 24–36 h. The change in the ferritin level after 24–36 h compared to the ferritin level at presentation was quantified, then the ferritin level was considered either doubled or not. Moreover, to quantify the magnitude of change in the ferritin level, the ratio between the ferritin level at 24–36 h and at presentation was quantified. Findings from the chest X-ray and/or CT scan were categorized into three groups (normal, mild abnormalities, major abnormalities). Oxygen requirement (yes or no), antibiotic use (single combination), bronchodilators use (yes or no), and duration of hospitalization (≥3 days or >3 days) each were categorized into two groups. The exact antiviral used was also documented. Clinical outcome was documented as either needing regular care, high-dependency care, admitted to pediatric ICU, or death.

Continuous variables were reported as mean and standard deviation (SD). Between the RT-PCR-positive and RT-PCR-negative pediatric patients, means of the continuous variables were compared using the independent samples t-test. The assumption of equal variance was considered when the p-value to assess the mean difference between the two groups was recorded. Frequency and proportion of the categorical variables were reported. The difference in the proportion of patients in the measured categorical variables was examined using the Chi-square test. The p-value examining the difference in the proportion was extracted from the Pearson Chi-square test or from the Fisher's exact test, whenever applicable.

To explore associated factors, including positivity status in the RT-PCR test, with severity of the disease (severe vs. mild-moderate) at presentation and with duration of hospitalization as a continuous and as a dichotomous variable (≥3 vs. <3 days), bivariable and multivariable logistic regression analyses were performed. In the multivariable model, all factors showing a significant association at p-value <0.05 in addition to the positivity status in the RT-PCR test were included. Crude odds ratio (OR) and adjusted OR (aOR) with their 95% confidence intervals (95% CIs) were reported.

Data analysis was performed using IBM SPSS version 26. P-value <0.05 was considered indicative to significant difference. This study followed and was reported according to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting guidelines.




RESULTS


Sociodemographic Information, Vital Signs, and Symptoms at Admission

During the study period, 173 children presented to the pediatric department with clinical presentation of COVID-19. The age of patients ranged from 3 months to 14 years (mean age: 3.6 ± SD 3.2 years). Nearly two-thirds (63.6%) of patients were residents, 18.0% reported a history of contact with a confirmed COVID-19 case, two-thirds (66.5%) reported symptoms ≤3 days, and 86.7% were in a moderate to a severe disease stage (Table 1).


Table 1. Distribution of confirmed (RT-PCR-positive) and clinically suspected (RT-PCR-negative) COVID-19 pediatric patients according to their sociodemographic and medical characteristics factors associated with RT-PCR-positive patients.
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Of the 173 pediatric patients, 28 (16.1%) were confirmed while the rest (83.8%) were clinically suspected COVID-19 patients (Table 1). Of the 28 confirmed COVID-19 patients, 60.7% were ≤3 years old, 64.3% were females, the majority (89.3%) were residents, 82.1% reported a history of contact with a confirmed COVID-19 case, 60.7% reported symptoms within the past ≤3 days, and 78.6% had a moderate disease status. Confirmed and clinically suspected COVID-19 pediatric patients were statistically similar in all of the measured sociodemographic characteristics, severity of the disease, and vital signs except in the status of residence (p = 0.002) and history of contact to a confirmed COVID-19 case (82.1% vs. 5.5%, respectively, p < 0.001) (Table 1).

There was also an insignificant difference in the reported symptoms by COVID-19 status. The most common symptoms were fever (100% vs. 91.0%) with a comparable mean body temperature (37.7°C vs. 38.1oC in suspected, p = 0.085), cough (100% vs. 95.9%), difficulty in breathing (39.3% vs. 35.9%), and abdominal pain, diarrhea, or vomiting (32.1% vs. 44.8%), in confirmed vs. suspected COVID-19 patients, respectively (Figure 1).
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FIGURE 1. Symptoms distribution among COVID-19 RT-PCR-positive and clinically suspected COVID-19 (RT-PCR-negative) pediatric patients, %.




Blood Work and Chest X-Ray Examination

In all patients, the mean level of white blood cells (leukocytes and lymphocytes), platelets count, and hemoglobin concentration was within the normal range, with a statistically insignificant difference between COVID-19 confirmed and clinically suspected pediatric patients. The mean concentration of neutrophils was slightly elevated (4.7 ± 3.4 /103/LL) and it was significantly higher (p = 0.019) in the clinically suspected compared to confirmed group (mean difference 1.4 103/LL). The mean concentration of C-reactive protein (CRP) was very high (30.2 ± SD 47.1 mg/l) with significantly higher mean concentration in clinically suspected (33.1 ± SD 47.8 mg/L) compared to confirmed (15.2 ± SD 40.4 mg/L) (p = 0.043) COVID-19 patients. The proportion of clinically suspected (69.7%) patients with an elevated CRP was 2.4 times higher compared with confirmed (28.6%) patients. On average, within 24–36 h of admission, the mean ferritin level elevated by 18.0 ± SD 100.3 μg/l, with an insignificant difference (p = 0.928) in the elevated ferritin level between COVID-19 clinically suspected and confirmed patients. Interestingly, the mean ratio of ferritin level rise was significantly (p = 0.049) higher in clinically suspected (mean ratio increased by 34%) compared with confirmed (mean ratio increased by 7%) patients. The ferritin level was doubled in 13 (11.8%) clinically suspected patients compared with only 1 (4.0%) confirmed patient after 24–36 h (Table 1). The mean bilirubin level was also significantly (p = 0.047) higher in clinically suspected (5.1 ± SD 3.7) compared with confirmed (4.0 ± SD 1.8) patients. The proportion of pediatric patients with at least one elevated inflammatory biomarker was significantly (p = 0.003) higher in clinically suspected (97.2%) compared with confirmed (83.3%) patients. Confirmed and clinically suspected COVID-19 patients were comparable in all other measured inflammatory biomarkers. Major abnormalities were seen in the chest X-ray of 82.2% of all pediatric patients with an insignificant difference in the chest X-ray examination between clinically suspected and confirmed COVID-19 patients (p = 0.159) (Table 2).


Table 2. Distribution of confirmed (RT-PCR-positive) and clinically suspected (RT-PCR-negative) pediatric patients according to their laboratory findings.
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Medication, Duration of Hospitalization, and Clinical Outcomes

Oxygen was needed by the majority of confirmed (96.4%) and clinically suspected (95.9%) COVID-19 patients but the mean duration of oxygenation was statistically longer in confirmed (5.8 ± 2.4 days) compared to clinically suspected (3.5 ± 1.4) patients (p < 0.001). The majority of patients were given a combination of antibiotics (95.9%) and bronchodilators (96.5%) with an insignificant different between both confirmed (92.6 and 96.4%, respectively) and clinically suspected (96.6 and 96.6%, respectively) patients. On average, the pediatric patients were hospitalized for 4.1 ± 2.5 days with 1.83 times longer duration of hospitalization for confirmed (6.6 ± 4.6 days) compared with clinically suspected (3.6 ± 1.4 days) patients (p = 0.002). Overall, 78.6% and 43.4% of confirmed and clinically suspected patients were hospitalized for ≥ 4 days (p = 0.001), respectively. Most of the patients (91.3%) stayed in a regular ward; only one confirmed patient was admitted to the pediatric intensive care unit (PICU) with no deaths recorded (Table 3).


Table 3. Distribution of confirmed (RT-PCR-positive) and clinically suspected COVID-19 (RT-PCR-negative) pediatric patients according to medications used, duration of hospitalization, and clinical outcome.
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Factors Associated With Severity of Disease at Presentation

In crude analysis, age in months (OR: 0.97, 95% CI: 0.96–0.99) and hemoglobin level (OR: 0.64, 95% CI: 0.45–0.90) were inversely associated with disease severity (p < 0.05), however, this inverse association disappeared in the confounders-adjusted model. Lymphocyte count (OR: 1.31, 95% CI: 1.12–1.53), platelets count (OR: 1.01, 95% CI: 1.00–1.01), LDH (OR: 1.01, 95% CI: 1.00–1.01), D-dimer (OR: 1.92, 95% CI: 1.28–2.88), and SGPT (OR: 1.04, 95% CI: 1.00–1.09) were all positively associated with presenting with a severe stage of the disease. Statistically insignificantly, pediatric patients with an elevated ferritin level (>300 μg/L) had 3.8 times higher odds of presenting with a severe stage of the disease (OR: 3.84, 95% CI: 0.61–24.39). Severity of the disease at presentation was significantly associated with an elevated ferritin level after 24–36 h (OR: 9.25, 95% CI: 2.23–38.31). Severity and elevated ferritin level after 24–36 h were the only positively correlated factors in the confounders-adjusted model (aOR: 17.38, 95% CI: 1.19–253.34). Clinically suspected or confirmed COVID-19 status was not associated with disease severity (Table 4).


Table 4. Bivariate and multivariate analysis of factors associated with severity of disease at presentation (severe vs. non-severe) among confirmed and clinically suspected COVID-19 pediatric patients.
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Factors Associated With Duration of Hospitalization

In the crude analysis, contact with a confirmed COVID-19 case increased the duration of hospitalization for one more day on average by 88% and by 280% (aOR: 3.80, 95% CI: 2.64–4.96) after adjusting for the COVID-19 status (confirmed or clinically suspected) and inflammatory biomarkers (hospitalization for ≥3 days: aOR: 6.8, 95% CI: 1.20–38.71). In the crude and adjusted analysis, both confirmed compared with clinically suspected (aOR: 4.00, 95% CI: 2.92–5.10) patients and patients with a moderate compared with mild stage of the disease at presentation (aOR: 5.87, 95% CI: 1.08–32.06) were also positively associated with longer duration of hospitalization (Table 5).


Table 5. Bivariate and multivariate analysis of factors associated with duration of hospitalization among confirmed and clinically suspected COVID-19 pediatric patients.
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DISCUSSIONS

The study discusses the differences in clinical presentation and laboratory findings of PCR-confirmed and clinically suspected COVID-19 pediatric patients. Also, the study identified factors associated with the severity of the disease and length of hospitalization among confirmed and clinically suspected COVID-19 pediatric patients. COVID-19-confirmed and clinically suspected pediatric patients were almost similar in all clinical and laboratory findings. Elevated ferritin level 24–36-h post-admission was independently associated with the severity of the disease at presentation. Confirmed COVID-19 patients were more likely to have a longer duration of hospitalization compared to clinically suspected patients. The study highlights the necessity of clinical evaluation and prompt management of children presenting with COVID-19 diagnostic criteria even if their RT-PCR is negative. This raises awareness that these children are at hidden risk of disease transmission to adults and the elderly, which could lead to a continuous viral spread.

In the initial phase of the COVID-19 outbreak, diagnosis of the disease was complicated by the diversity of symptoms and imaging findings, as well as the severity of the disease at the time of presentation (12). RT-PCR remains the gold standard of tests in confirming the diagnosis of COVID-19, however, it may still display an initial false-negative result (11). In the present study, only 16.1% of the children had a positive RT-PCR result for COVID-19. Earlier reports noted a false-negative rate of RT-PCR up to 30% (13). Failure to confirm a clear explanation for the presenting symptoms in our studied children with a negative RT-PCR result for COVID-19 supports the possibility that these children were COVID-19 patients, especially as 5.5% of these children had a documented history of contact with COVID-19 patients and clinically they were presenting COVID-19-like symptoms. We adopted the explanation that an RT-PCR false-negative may be related to the patient's viral load and virus shedding (13, 14) and the predominant site of viral replication (nasopharyngeal vs. lower respiratory tract) (15), in addition to the technical proficiency of the sample collectors and handlers. In this study, confirmed and clinically suspected COVID-19 pediatric patients demonstrated a similar sociodemographic status except for history of contact (more in confirmed cases) and residence status (more citizens). In a total of 82.1% of the confirmed cases, patients had a history of contact with an infected person with COVID-19. Previous studies showed that most of the infected children had a familial history of positive contact (16–19).

According to data from the International Severe Acute Respiratory and emerging Infection Consortium (ISARIC), a prospective multinational observational study, hospitalized children under 18 years of age who tested positive for SARS-CoV-2 experienced typical symptoms of fever (69%), cough (48%), and shortness of breath (23%), and 85% of children admitted had at least one of these symptoms (20). These are in concordance with our findings where fever and cough were the most commonly presented symptoms in our pediatric patients. Interestingly, our two groups (confirmed and clinically suspected cases) showed an insignificant difference in their reported symptoms. As described in previous reports, generally the degree of fever in our cases was <39°C (9, 21, 22).

The proportion of confirmed and clinically suspected COVID-19 pediatric patients with difficulty in breathing indicative of a lower respiratory tract infection was comparable. Moreover, pneumonia with significant chest X-ray findings was reported in 78.6% of confirmed cases and 83% of clinically suspected cases. These findings were more pronounced than a previous report in UAE where lower respiratory tract infection only counted for 9.7% (16) and was more common than in other reports (23, 24). The reasons for the significance of lower respiratory tract infection in our children could be attributed to the accepted admission criteria for COVID-19 patients to our facility.

In our study, only 7.1% of confirmed cases and 11.1% of clinically suspected cases had mild disease. Moderate illness was found in 78.6% and 66.0% while severe illness occurred in 14.3% and 20.1% of confirmed and clinically-suspected cases, respectively. These findings are consistent with earlier reported findings from different settings (6, 25, 26). However, the reason of the observed high proportion of moderate to severe cases in our study is unclear, this could be related to the disease activity and viral load, but we cannot rule out the potential bias in that our facility is a tertiary hospital and most of our children were admitted in a moderate to severe condition. Fortunately, none of our patients required critical care management which confirmed similar studies reporting a low rate of intensive care admission (12, 16, 22), where only one child was admitted to the PICU with a case of multisystem inflammatory syndrome in children (MISC) with Kawasaki-like features but with a positive RT-PCR test. Most of our children with lower respiratory tract infection required oxygen support but none of them suffered from acute respiratory distress syndrome reported in other studies (12, 27), or needed ventilatory support. This could be attributed to viral load and genetic, immunological, and environmental factors, moreover, the prompt management of these children from our side, whether confirmed or clinically suspected of COVID-19, improved their disease activity.

The laboratory findings of our study showed normal leukocyte, lymphocyte, and platelet levels. This was in contrast with other studies where lymphopenia was reported in 22.7% (22) and 16% (28). The overall neutrophil count was slightly elevated and more pronounced in the clinically suspected group compared to the confirmed group. These findings were consistent with other reports (21, 22, 27, 28) but in contrast to Elghoudi et al. who noted a high prevalence of neutropenia and thrombocytopenia in their studied population (16). The mean concentration of CRP (higher in the clinically suspected group) supported previous reports (22, 29, 30).

The reported duration of hospitalization in children with COVID-19 infection was variable. In our study, the average length of stay of confirmed COVID-19 pediatric patients was 6.6 ± 4.6 days, compared to other studies where the average length of stay was 3.3 days (16), 5.6 ± 4 SD days (23), and 11 days (31). The length of hospital stay in our confirmed group was longer in clinically suspected COVID-19 pediatric patients. The prolonged duration of hospitalization in our group could be attributed to higher incidence of moderate to severe cases in our study.

The present study has several potential limitations. The small sample size majorly contributes to the under-powered statistical estimates of association with the measured outcomes. Pediatric patients from a single center limits generalizability to other children in the country. Therefore, more large-scale and multicenter studies covering a large sample of symptomatic and asymptomatic pediatric patients are warranted. Another potential limitation is that the first negative PCR result was confirmed with a second PCR test for only 47% of pediatric patients. The unperformed second PCR test on the rest of the pediatric patients with a first negative PCR result could lead to a misclassification bias between PCR-confirmed and clinically suspected COVID-19 pediatric patients. However, failure to confirm a clear explanation for presenting COVID-like symptoms in our studied children with negative RT-PCR results for COVID-19 supports the possibility that these children were COVID-19 patients. Moreover, a blood culture, urine culture, respiratory viral screening panel for other possible viral causes of the presenting signs and symptoms including adenovirus, enterovirus, H1N1, respiratory syncytial virus, and other viral screening were all performed and reported as negative. Potential infection with mycoplasma was also excluded, and stool culture in children with gastrointestinal manifestations was normal. Despite these potential limitations, the implemented standardized methodology (PCR and laboratory testing) across all of the confirmed and clinically suspected COVID-19 pediatric patients reduces the potential risk of measurement and reporting bias between the two groups.



CONCLUSION

In summary, this study has indicated that the main clinical features of confirmed and clinically suspected COVID-19 pediatric patients are fever, cough, and difficulty in breathing (mild pneumonia). In pediatric patients with negative RT-PCR results, COVID-19 is still clinically suspected based on clinical symptoms and epidemiological data, a tentative diagnosis can be made based on a thorough examination of laboratory test results and X-ray findings and children should be treated promptly. Larger clinical cohort and laboratory studies are required for better understanding of the possible implications of COVID-19 infection in children.
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