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Abstract

Background

COVID-19 caused by SARS-CoV-2 is a worldwide epidemic. Children are less commonly infected and have
less severe symptoms than adults. However, they are at risk for COVID-19-associated severe sickness and
hospitalization. The duration of stay is a major driver of effective health treatment during hospitalization;
thus, it is only logical to attempt to comprehend the factors influencing the length of stay (LOS) for these
patients, particularly in light of the ongoing pandemic caused by the new SARS-CoV-2 virus. As predictors
of hospital LOS, several variables, including age, gender, disease severity, hospital mortality, insurance type,
and hospital location, have been discovered. In our study, we focused on the severity of the patient's
condition, the presence of comorbidities, and the necessary therapeutic regimen to predict the duration of
stay. This study aimed to answer the following questions: If a patient has comorbidity and has COVID-19
requiring hospital treatment, will the patient's comorbidity elongate the duration of stay at the hospital for
further management in the pediatric age group? What are the risk factors that play a significant role in the
hospital stay duration in pediatrics?

Methodology

We gathered data from 100 hospitalized children aged up to 14 years who tested positive for COVID-19,
which was not specific to variants of SARS-CoV-2, over 24 months (February 2020-February 2022) at Queen
Rania Al Abdullah Hospital for Children, one of the Health Care Accreditation Council accredited facilities.
Clinical symptoms, signs, oxygen demand, imaging study results, laboratory data, and usage of
corticosteroid and antiviral medication were all taken from patients' medical records. There were no
limitations in taking the sample of patients. All patients in the duration mentioned were included.

Results

Clinical data of 100 COVID-19-positive pediatric patients were analyzed; 52% of the patients had associated
chronic illnesses, while 48% were medically free. The longest duration of LOS was 28 days, the shortest was
one day, the median was eight days, and five days was the most frequent among patients owing to 21% of
patients, using mean descriptive statistics. We compared LOS to having or not having comorbidities. The
mean LOS of patients with the comorbid disease was 6.15 days, with a maximum of 28 days, while for
patients without chronic illnesses, the mean was 4.81 days with a maximum of 14 days. The significance was
0.07. Our results also showed a significant correlation between using steroids and LOS, as it had an
advantageous effect by decreasing it with a significance value of 0.04. Having abnormal findings on chest
computed tomography (CT) scan was also associated with increased LOS with a significant value of 0.00.

Conclusions

According to our research, there was no direct association between comorbidity and hospital LOS, which is
counterintuitive, as it was influenced by multiplayers of variables such as using steroids, which decreased
the LOS, and abnormal findings on chest CT, which resulted in lengthening of the hospital stay. Our findings
cannot be proven without further research and a larger patient sample.
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Introduction

COVID-19 appeared in Wuhan, China, in November 2019. It quickly became a worldwide pandemic that
caused 62.2 million illnesses and 1.4 million deaths by 2020. Initial symptoms of COVID-19 might occur
three days after exposure. Some of the most prevalent symptoms include fever, tiredness, and anosmia.
Presymptomatic transmission is thought to be a major contributor to the propagation of the virus. The
condition ranges from asymptomatic to acute respiratory distress syndrome. Although the fatality rate is still
disputed, it is thought to be lower than other respiratory infections such as SARS-CoV-2 and Middle East
respiratory syndrome (MERS) as 5% of patients exhibit symptoms that necessitate hospitalization and the
mortality rate ranges from 5% to 25% [1].

Like other viruses, SARS-CoV-2 evolves. The vast majority of SARS-CoV-2 genetic changes do not affect
viral function. Variants of concern are variations that have garnered significant interest due to their rapid
appearance in populations and evidence of transmission or major clinical effects. Each variant has many
names based on the terminology used by various evolutionary classification systems. The World Health
Organization (WHO), however, has assigned Greek alphabet labels to notable variants [2]. Currently,
Omicron is the variant of concern. In November 2021, this variation was first found in Botswana and
afterward in South Africa. Omicron accounted for the bulk of new infections in the United States as of late
December 2021. It was connected to an increase in regional infections in South Africa and was rapidly
discovered in several other nations. Emerging research on Omicron's clinical impact reveals that it is more
transmissible than the Delta variant and more resistant to infection and vaccine-induced humoral immunity
but associated with milder symptoms [3]. The Delta variant was identified in India in December 2020, and
before the appearance of the Omicron variant, it was the most prevalent type globally. The Delta variant was
more transmissible than the Alpha version and was associated with a higher risk of hospitalization and
serious illness. Several studies indicate that the effectiveness of an immunization against symptomatic Delta
infection is greatly diminished, although it remains high against severe disease and hospitalization [4]. The
Alpha variant was found in the United Kingdom in late 2020 and became the dominant variant globally until
the emergence of the Delta variant. The Alpha variant was 50% to 75% more contagious than previously
circulating viruses. According to specific studies, the Alpha variant was associated with more severe disease

[5].

Patients infected with SARS-CoV-2 can have a variety of clinical presentations, ranging from no symptoms
to serious disease [6]. The disease ranges as follows, asymptomatic or presymptomatic infection in which
individuals test positive for SARS-CoV-2 using a virologic test (i.e., a nucleic acid amplification test or an
antigen test) but have no characteristic symptoms of COVID-19. Individuals with mild illness exhibit many
of the symptoms and clinical signs of COVID-19 as fever, sore throat, cough, fatigue, headache, myalgia,
nausea, vomiting, diarrhea, and diminished taste, and smell sensations but do not exhibit shortness of
breath or abnormal findings on chest radiographs. Individuals with moderate illness, on the other hand,
have a saturation of oxygen (Sp0O2) of 94% on room air at sea level and exhibit indications of lower
respiratory disease during clinical examination or imaging. Furthermore, individuals with an SpO2 of 94%
on room air at sea level, a ratio of arterial partial pressure of oxygen to fraction of inspired oxygen
(Pa02/Fi02) of 300 mmHg, a respiratory frequency of more than 30 breaths per minute, or lung infiltrates of
more than 50% are considered to be in severe illness. Finally, patients with severe respiratory failure, septic
shock, and/or multiple organ dysfunction are considered to be in critical condition [7]. Children often have a
less severe version of the disease than adults. Globally, infants and neonates infected with COVID-19 have
been recorded. To offer correct information to neonatologists and pediatricians, it is crucial to accurately
define the clinical manifestations and therapy of COVID-19 infection in this age group [8]. It was considered
that the majority of COVID-19 cases in children were asymptomatic or exhibited little clinical signs.
However, the situation appears to be changing as infants and young children are experiencing increasingly
severe infections [7]. Numerous investigations have demonstrated that the majority of children acquire
COVID-19 either via familial cluster transmission or intimate contact with an infected patient. Researchers
detected viral shedding more than four weeks after the onset of the sickness, which raises serious concerns
regarding COVID-19 fecal-oral transmission in children. Fecal-oral transmission is especially concerning in
newborns and preschoolers who are not yet toilet trained [7]. The underlying rationale for COVID-19's lower
incidence and milder symptoms in children is that a range of viral infections, particularly in younger
children, have affected them. It is hypothesized that repeated viral exposure strengthens the immune system
against SARS-CoV-2 infection. In addition, research has revealed that SARS-CoV-2 binds to the angiotensin-
converting enzyme (ACE), which is underdeveloped in children, resulting in a decreased risk of SARS-CoV-2
infection [9]. Children with COVID-19 and a severe or life-threatening infection of the lower respiratory
tract are typically hospitalized. Children with mild COVID-19 may require hospitalization if they are at risk
for serious illness due to underlying conditions or if they are febrile neonates younger than 30 days old [10].

One of the most important measures of a hospital's operational effectiveness is the duration of stay, and
hospital management and other associated professionals are particularly concerned about this metric.
Excessively extended stays are a warning sign of a low bed turnover rate. In addition, there will be limits
placed on the overall number of patients who can be treated. To this day, very few studies have been carried
out to investigate and get an understanding of the factors that influence the length of time COVID-19
patients remain hospitalized. It will be highly advantageous for healthcare practitioners to understand these
components to raise the rate of bed turnover, particularly during times of high healthcare demand when
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medical resources are constrained and scarce, such as during a pandemic [11]. The aforementioned
performance indicator is dependent on factors that affect the delivery of healthcare, such as the number of
available hospital beds, the types of payments that are accepted, and the policies that govern hospital
discharges. It is also dependent on factors that affect the demand for health services, such as the severity of
an illness, the direct and indirect costs associated with it, and the presence of other comorbid illnesses [12].

According to several national organizations, all pediatric patients with COVID-19 should get supportive
care. Even in the most severe cases, most children with COVID-19 infection respond well to supportive care
[13]. Among the routine supportive care measures are respiratory care, including supplementary oxygen and
ventilatory support noninvasive or invasive; support for fluids and electrolytes; administration of empiric
antibiotics as indicated for community-acquired or healthcare-associated pneumonia. The maintenance of
empiric antibiotics should be evaluated by cultures and other microbiological testing, as well as the clinical
state. Monitoring for cytokine release syndrome includes checking blood pressure for hypotension, oxygen
saturation for worsening hypoxemia, and biomarkers, including obtaining baseline C-reactive protein (CRP),
D-dimer, ferritin, lactate dehydrogenase (LDH), and interleukin-6 (IL-6), and providing thromboprophylaxis
[9]. Lung imaging has been proven to be vital for the early detection and treatment of those infected with
COVID-19. Chest radiography (CXR) and chest computed tomography (CT) are the most often used lung
imaging modalities nowadays [14]. In a meta-analysis done to describe COVID-19 lung imaging data in the
pediatric population, it was found that ground glass appearance was the most prevalent COVID-19 lung CT
imaging finding in pediatric patients. Ground glass appearance was found in 37.2% of patients. The presence
of consolidations or pneumonic infiltrates was the second most prevalent lung imaging result, occurring in
22.3% of patients [15]. Dexamethasone is advised for COVID-19 patients who are receiving ventilator
assistance or supplementary oxygen. If dexamethasone is unavailable, it is permissible to use alternative
glucocorticoids at equivalent dosages, but the evidence supporting their use is less thorough than those for
dexamethasone. In contrast, it is not recommended to use dexamethasone or other glucocorticoids to treat
or prevent mild-to-moderate COVID-19 in non-oxygen-dependent individuals. These recommendations are
mostly consistent with those of other professional and governmental organizations [16]. Individualized
decisions regarding the use of antiviral medication must be taken into consideration of the disease's
severity, clinical history, existing evidence of its efficacy, and any underlying conditions that may increase
the risk for the progression of severity. The focus of trials on the effectiveness and safety of antiviral therapy
has been on adults with severe lower respiratory tract illness with few studies and trials regarding their
focus on the use of antivirals in COVID-19-positive children. Antiviral treatment is advised for children with
confirmed severe or serious COVID-19 infection, despite the lack of evidence demonstrating its benefits.
Antiviral medicine may be beneficial for children with mild or moderate COVID-19 illness who have an
underlying concurrent medical condition that increases the risk of clinical complications [17].

Our study was conducted on all patients who were admitted to Queen Rania Al Abdullah Hospital for
Children over 24 months (February 2020- February 2022), and there were no criteria to include or exclude
any patients.

Materials And Methods

We collected data over two years (February 2020-February 2022) for 100 COVID-19-positive patients who
were admitted to Queen Rania Al Abdullah Hospital for Children, Amman. All patients admitted during the
period mentioned were included, and no criteria to exclude or include any. We depended on a kit of COVID-
19 polymerase chain reaction (PCR) nasal swabs to label patients positive for COVID-19 infection. The PCR
kits were not specific for variants of COVID-19. We categorized the data according to gender, symptoms they
had, signs, laboratory data findings, imaging findings, type of respiratory support, usage or no usage of
corticosteroids, use of antiviral drugs, having or not having comorbidities, and the duration of hospitalizing
each patient. We did not analyze comorbidities in the disease in itself due to the infrequency of that disease.
For example, one had all infected with COVID-19 and hospitalized, another one had chronic kidney disease,
other cystic fibrosis, etc. To be accurate if the disease per se increase or decreases the duration of stay, it
must be frequent in number. We analyzed the data using SPSS BV Version 27 (IBM Corp., Armonk, NY,

USA). Symptoms vary from asymptomatic to fever and respiratory illnesses, including cough, respiratory
distress or cyanosis, fever, and gastrointestinal symptoms (GI) such as changes in bowel motion frequency
and consistency, abdominal pain, or vomiting, fever, and central nervous symptoms (CNS) such as
hallucination, change in the level of consciousness, change in activity pattern or headache, and blanching or
non-blanching skin rashes. Signs were categorized as not having signs, abnormal air entry to the lungs,
abnormal sound finding in the auscultating chest, respiratory distress signs, desatting, tachypnea,
retraction, or pallor. Laboratory data vary from normal findings to leukocytosis, change in the differential of
white blood cell (WBC) counts positive cultures of blood or urine, abnormality in kidney function test
findings, abnormal liver enzymes, abnormalities in coagulation pattern, blood gases abnormalities, or high
erythrocyte sedimentation rate (ESR). The imaging findings vary from normal findings to patchy
consolidation on CXR, finding pleural effusion using chest ultrasound, or discovering consolidations using a
chest CT scan. Hospitalized COVID-19 patients were admitted to Queen Rania Al Abdullah Hospital for
Children in isolated wards and/or pediatrics intensive care unit (PICU). Queen Rania Al Abdullah

Hospital for Children is the first specialized medical center for children in Jordan that is distinguished by
modern, advanced, and comprehensive healthcare services. It is one of the Health Care Accreditation
Council (HCAC) accredited hospitals.
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Comorbidity Mean N
No comorbidity 481 52
Associated

o 6.15 48
comorbidity
Total 545 100

Results

Of the 100 patients, using frequency descriptive statistics, 53 were males and 47 were females. The
maximum length of stay (LOS) at the hospital recorded was 28 days, while the minimum was one day. Five
days was the most frequent LOS among patients, reaching 21%. Seven patients needed intensive care
admission. Of the total number of patients, 67% used steroids and 33% did not. Fifty-two percent of the
patients had associated chronic illnesses, while 48% were medically free. Eighty-nine percent of the patients
did not receive antiviral drugs, 4% were prescribed Sancovir, and 7% remdesivir. Eighty-five percent of the
patients did not need respiratory support, seven needed nasal cannula, four needed mechanical ventilator,
three needed Vapotherm, and one patient needed a face mask. Using mean descriptive statistics, we
compared LOS and having or not having comorbidities. The mean LOS of patients with a comorbid disease
was 6.15 days, and the maximum was 28 days, while the mean LOS was 4.81 days in patients without chronic
illnesses and a maximum of 14 days (Table 1).

Standard Minimum Maximum % of total % of Standard error of
. Median Range

Deviation days days sum total N the mean

2.716 4 1 14 45.90 52 13 0.377

4515 5 2 28 54.10 48 26 0.652

3.732 5 1 28 100 100 27 0.373

TABLE 1: Length of stay in comorbid patients versus medically free patients.

N, number of patients

Independent samples test

After using the independent sample t-test analysis, the significance was 0.07 (Table 2).

Levene's test for equality of

t-test for equality of means

variances
E si : of Sig. (two- Mean Standard error 95% confidence interval of the
ig.
9 tailed) difference difference difference
Lower Upper
2.136 0.147 ) 0.073 -1.338 0.739 -2.804 0.127
Length of 1.812
stay _
75.839 0.079 -1.338 0.753 -2.837 0.161
1.778

TABLE 2: Significance of associated comorbidity on the length of stay.

df, degrees of freedom

The average LOS for patients who used steroid was 4.9 days, while those who did not use steroid was 6.5
days, with a significance of 0.04. A long LOS of 12 days was recorded in patients with abnormal chest CT
scan, and a short LOS of two days was reported in patients with minimal pleural effusion on ultrasound with
significance 0.01. Fifteen days duration was the mean LOS for patients used mechanical ventilator, while the
shortest LOS recorded of one day in patients who needed only a face mask with a significance of 0.000. The
maximum day duration was 14 days for patients who had respiratory symptoms recording mean of 7.08 of
patients, and the minimum was one day for patients having fever and respiratory symptom with significance
of 0.8. In regards to respiratory symptoms, 20 days was the maximum duration recorded in patients having
respiratory distress while the minimum was one day for patient with stridor; the significance was 0.16.
Regarding laboratory results and their correlation to LOS, 28 days was the maximum stay for patients with
pancytopenia, while the LOS was one day in patients having normal lab findings; the significance was 0.000.
In cross-tabulations, the correlation between previous health status and imaging reports shows 38% who
reported normal study were previously healthy and 33% had comorbidities. Four patients had perihilar
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infiltrates and comorbid chronic illness (Table 3).

Comorbidity Total
No comorbidity Associated comorbidity
Normal 38 33 71
Bilateral patchy consolidation 2 0 2
Chest CT scan: multiple consolidations in both lungs 0 1 1
Bilateral perihilar infiltrates 3 4 7
Diffuse reticulonodular shadowing 3 3 6
Imaging study results
Bilateral broncopneumonia 2 1 3
Metastatic lung lesions 0 1 1
Chest U/S minimal left-sided pleural effusion 0 1 1
Right-sided infiltration 1 3 4
increased bronchovascular markings 3 1 4
Total 52 48 100

TABLE 3: Imaging studies in comorbid patients.

CT, computer tomography; U/S, ultrasound

Of the total patients, 67% needed steroids and 33% did not. Of the 67% needing steroid, 33% were comorbid,

while 34% were previously healthy (Tables 4-5).

Use of steroids

Yes No

Comorbidities No comorbidity 34 18
Associated comorbidities 33 15

Total 67 33

TABLE 4: Use of steroids in comorbid patients/cross-tabulation.

Total

52

48

100
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Chi-square tests Value df Asymptotic significance (two-sided)

Pearson chi-square 0128 1 0.721

Continuity correction 0.021 1 0.885

Likelihood ratio 0128 1 0.721

Fisher's exact test 0.832
Linear-by-linear association 0.127 1 0.722

Number of valid cases 100

TABLE 5: Use of steroids in comorbid patients (chi-square tests).

df, degree of freedom

Exact sig. (two-sided)

Exact sig. (one-sided)

0.443

The patients who stayed 28 days did not receive antiviral drugs, while those who stayed 20 days received
remdesivir. Forty-five percent of the patients who did not use antiviral drugs were previously healthy, 3%
received Sancovir, and 4% received remdesivir. On the other hand, 44% of the patients previously having
comorbidity did not need antiviral drugs, 1% had Sancovir, and 3% needed remdesivir (Table 6).

Use of antiviral drugs

No Sancovir
No comorbidity 45 3
Comorbidity
Associated comorbidity 44 1
Total 89 4

TABLE 6: Use of antivirals in comorbid patients/cross-tabulation.

Total

52

48

Forty-four percent of previously healthy children did not need respiratory support. Four percent of healthy
patients needed nasal cannula, while 3% who needed nasal cannula were having chronic illness (Table 7).

Among our patients, no deaths were recorded.

Respiratory support

No use Nasal cannula Mechanical ventilator
No comorbidity 44 4 2
Comorbidity
Associated comorbidity 41 3 2
Total 85 7 4

TABLE 7: Respiratory support in comorbid patients/cross-tabulation.

Total
Vapotherm
2 52
1 48
3 100

Discussion

Our study included only COVID-19-positive patients aged up to 14 years who were hospitalized at Queen
Rania Al Abdullah Hospital for Children, a tertiary hospital and one of the military hospitals in Jordan. The
100 patients were admitted from February 2020 to February 2022, and there were no criteria to exclude or
include any. The COVID-19 PCR kit was not specific for a variant. The reason behind the specificity is that all
kits available at the beginning of the pandemic were used and the only relied on and available. We did not
analyze the disease in itself influencing LOS due to its infrequency. For example, one had all infected with
COVID-19 and hospitalized, another one had chronic kidney disease, the other had cystic fibrosis, the next
one had Crohn's disease, etc. COVID-19 infection is a mild illness with a low death rate in children and
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adolescents. Higher admission rates are connected with fever, rash, and comorbidities. In the pediatrics
group, age influences the clinical range and severity of infection. Continuous monitoring is required to
better understand pediatric COVID-19 infection, guide treatment, and assess the need for immunization in
children [18]. LOS is one of the efficiency and quality indicators being actively researched by medical
academics to improve the quality and effectiveness of healthcare services [19]. The median LOS in our study
was five days, which is close to the value published in a similar study in Europe, the United States, Italy, the
United Kingdom, and China [20]. In the data analysis provided to the Latin-American Society of Pediatric
Infectious Diseases (SLIPE-COVID) research network in Latin America to evaluate parameters impacting
admission to wards and PICUs among COVID-19-positive pediatrics, it was determined that 47% were
hospitalized, 84% to the pediatric wards, and 16% to the PICU [21]. In this study, of the 100 hospitalized
patients, 7% needed PICU resources. Numerous randomized trials appear to suggest that systemic
corticosteroid treatment positively affects health outcomes and decreases mortality in hospitalized COVID-
19-positive patients who need supplemental oxygen. In comparison, systemic corticosteroids have not been
demonstrated to help or impair hospitalized COVID-19-positive patients who do not require supplementary
oxygen [22]. The majority of COVID-19 patients are treated symptomatically. In clinical practice,
corticosteroids are frequently used for the symptomatic treatment of severe viral pneumonia. However, it is
still controversial whether COVID-19 individuals should be treated with corticosteroids [23]. A meta-
analysis carried out to assess the percentage and effectiveness of systemic corticosteroid treatment for
COVID-19 patients shows that the proportion of COVID-19 patients who received corticosteroids was
significantly lower than the proportion of COVID-19 patients who did not receive corticosteroids (35.19% vs.
64.49%). The systematic review concludes that early use of a short course of Methylprednisolone, an
inexpensive and readily available agent, in patients with moderate-to-severe COVID-19 infection may be
beneficial [24]. Our findings reveal that 67% needed corticosteroids, while 33% did not. The average LOS for
those who used steroids was 4.9 days, while those who did not use steroids stayed for 6.5 days. A meta-
analysis was done regarding the use of antivirals in treatment regimens of COVID-19 in the pediatric age
group, and it showed that antivirals were administered in 15.3% of children, and remdesivir was the most
often used antiviral medicine in 6.2% of included children, with no major side effects [25]. Recent studies
have indicated that remdesivir should be used only in severe situations, even in adults. Randomized
evaluation of the COVID-19 Therapy (Recovery) trial found that while it lowers intensive care unit stay, it
does not reduce mortality [26]. Our results show that 89% of patients did not receive antiviral drugs and
their LOS was eight days longer than patients who received remdesivir as an antiviral therapy. Compared to
adults, pediatric COVID-19 infection is generally milder; a few of these children become seriously ill and
require respiratory support. In observational research done on COVID-19 pediatric inpatients to determine
variables related to unfavorable short-term outcomes, it was shown that 35.5% needed respiratory assistance
during their hospitalization, resulting in a lengthened hospital stay of over seven days [27]. Our results show
that 85% of patients did not need respiratory assistance (e.g., nasal cannula, mechanical ventilation, and
Vapotherm), and only 15% needed respiratory support with 15 days as the mean of hospital stay in patients
using a mechanical ventilator, and the least LOS was recorded in those using a face mask. Findings in the
literature support the notion that the existence of the concomitant disease in pediatric COVID-19 inpatients
is uncorrelated with the LOS. A study done in an Indian tertiary children hospital showed that having
comorbidities did not affect the severity of the illness, length of hospitalization, ventilation demand, or
death [28]. In our analysis, we did not identify the underlying comorbidities, and all individuals with any
medical history were included in this category. Forty-eight percent of patients had associated comorbidities,
and their mean LOS was 6.1 days, while for patients with no past health issues, the mean LOS was 4.8 days,
and the significance value was >0.05. Lymphocytopenia, which is a common sign of adult COVID-19 and is
thought to be one of the indications of disease severity, was uncommon in children with COVID-19.
Previous research has demonstrated that SARS-CoV-2 causes a sequence of immunological reactions after
entering the body, which subsequently causes inflammatory storms, resulting in an increase in
inflammatory markers and a decrease in lymphocyte numbers. Low WBC count, elevated CRP values,
elevated ESR, and elevated ALT values were recorded less frequently in children, indicating that children
with COVID-19 illness had inadequate immunological responses [29]. Our study shows that having normal
laboratory findings had a minimum LOS of one day. The imaging results in the aforementioned research
revealed that around 36% of children's chest CT scans had no imaging abnormalities, indicating that
children with COVID-19 had only minor local invasion [29]. In our sample, the patients who had abnormal
chest CT findings stayed in the hospital for a mean of 12 days, and the most common finding was bilateral
perihilar infiltrates.

Conclusions

Children with COVID-19 are mostly asymptomatic or have very minor symptoms, and serious disease in
children is uncommon. A minority of children experience severe symptoms, necessitating hospitalization to
the ward or the PICU. The LOS is an essential indication of hospital management efficiency. Understanding
the factors affecting an extended LOS is an important key to reducing the number of inpatient days, thereby
reducing the risk of adverse effects and improving treatment quality. In our analysis, we found that the
existence of a comorbid illness in pediatric hospitalized patients with COVID-19 had no effect on LOS in
hospital, while using steroids had a significant effect on shortening LOS. Another significant result of our
study was the correlation found between abnormal findings in CT scans, which was found to result in an
increased LOS. Having or not having severe respiratory symptoms did not influence the LOS. The
aforementioned results in this study did not specify any variants of COVID-19 infection. In our upcoming
studies, we will aim to specify those variants and try to understand whether any of those variants have
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influenced the severity of illness and LOS of hospitalized patients.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. The Royal Medical
Services issued approval 31202. Approved on the condition of re-evaluation when used for technical
classification and medical services conference (Dr. Ayham Haddad). Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.

Acknowledgements

The authors would like to thank Dr. Hassan Tohid and Dr. Nitya Beriwal for their support.

References

1. Chalmers JD, Crichton ML, Goeminne PC, et al.: Update June 2022: management of hospitalised adults with
coronavirus disease 2019 (COVID-19): a European Respiratory Society living guideline. Eur Respir J. 2022,
60:2200803. 10.1183/13993003.50048-2021

2. Tracking SARS-CoV-2 Variants. (2022). Accessed: October 28, 2022:
https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/.

3. COVID-19: Epidemiology, Virology, and Prevention. (2022). Accessed: November 10, 2022:
https://www.uptodate.com/contents/covid-19-epidemiology-virology-and-prevention?search=covid-19-
epidemiology-virology....

4. Twohig KA, Nyberg T, Zaidi A, et al.: Hospital admission and emergency care attendance risk for SARS-CoV-
2 delta (B.1.617.2) compared with alpha (B.1.1.7) variants of concern: a cohort study. Lancet Infect Dis.
2022, 22:35-42. 10.1016/S1473-3099(21)00475-8

5. Davies NG, Jarvis CI, Edmunds W], Jewell NP, Diaz-Ordaz K, Keogh RH: Increased mortality in community-
tested cases of SARS-CoV-2 lineage B.1.1.7. Nature. 2021, 593:270-4. 10.1038/s41586-021-03426-1

6.  Clinical Spectrum of SARS-CoV-2 Infection. (2022). Accessed: September 26, 2022:
https://www.covid19treatmentguidelines.nih.gov/overview/clinical-spectrum/.

7. Panahi L, Amiri M, Pouy S: Clinical characteristics of COVID-19 infection in newborns and pediatrics: a
systematic review. Arch Acad Emerg Med. 2020, 8:50.

8. Ludvigsson JF: Systematic review of COVID-19 in children shows milder cases and a better prognosis than
adults. Acta Paediatr. 2020, 109:1088-95. 10.1111/apa.15270

9. Zimmermann P, Curtis N: Why is COVID-19 less severe in children? A review of the proposed mechanisms
underlying the age-related difference in severity of SARS-CoV-2 infections. Arch Dis Child. 2020, 106:429-
39. 10.1136/archdischild-2020-320338

10. COVID-19: Management in Children. (2022). Accessed: November 18, 2022:
https://www.uptodate.com/contents/covid-19-management-in-children.

11. YongZ,LuoL, GuY,LiC: Implication of excessive length of stay of asthma patient with heterogenous
status attributed to air pollution. ] Environ Health Sci Eng. 2021, 19:95-106. 10.1007/s40201-020-00584-8

12.  Khosravizadeh O, Vatankhah S, Jahanpour M, Yousefzadeh N, Shahsavari S, Yari S: Predicting inpatient
length of stay in Iranian hospital: conceptualization and validation. Asian Pac ] Cancer Prev. 2020, 21:2439-
46.10.31557/APJCP.2020.21.8.2439

13.  Larson DT, Sherner JH, Gallagher KM, Judy CL, Paul MB, Mahoney AM, Weina PJ: Clinical outcomes of
coronavirus disease 2019 with evidence-based supportive care. Clin Infect Dis. 2022, 74:133-5.
10.1093/cid/ciaa678

14.  Rubin GD, Ryerson CJ, Haramati LB, et al.: The role of chest imaging in patient management during the
COVID-19 pandemic: a multinational consensus statement from the Fleischner Society. Chest. 2020,
158:106-16. 10.1016/j.chest.2020.04.003

15.  Nino G, Zember ], Sanchez-Jacob R, Gutierrez MJ, Sharma K, Linguraru MG: Pediatric lung imaging features
of COVID-19: a systematic review and meta-analysis. Pediatr Pulmonol. 2021, 56:252-63.
10.1002/ppul.25070

16.  Dulek DE, Fuhlbrigge RC, Tribble AC, et al.: Multidisciplinary guidance regarding the use of
immunomodulatory therapies for acute coronavirus disease 2019 in pediatric patients. ] Pediatric Infect Dis
Soc. 2020, 9:716-37. 10.1093/jpids/piaa098

17.  Grein J, Ohmagari N, Shin D, et al.: Compassionate use of remdesivir for patients with severe COVID-19 . N
Engl ] Med. 2020, 382:2327-36. 10.1056/NE]Mo0a2007016

18. Uka A, Buettcher M, Bernhard-Stirnemann S, et al.: Factors associated with hospital and intensive care
admission in paediatric SARS-CoV-2 infection: a prospective nationwide observational cohort study. Eur |
Pediatr. 2022, 181:1245-55. 10.1007/s00431-021-04276-9

19. Zeleke AJ, Moscato S, Miglio R, Chiari L: Length of stay analysis of COVID-19 hospitalizations using a count
regression model and quantile regression: a study in Bologna, Italy. Int ] Environ Res Public Health. 2022,
19:2224. 10.3390/ijerph19042224

20. Rees EM, Nightingale ES, Jafari Y, et al.: COVID-19 length of hospital stay: a systematic review and data

2023 Al-Khlaifat et al. Cureus 15(2): €35000. DOI 10.7759/cureus.35000 8of9


https://dx.doi.org/10.1183/13993003.50048-2021?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1183/13993003.50048-2021?utm_medium=email&utm_source=transaction
https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/?utm_medium=email&utm_source=transaction
https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/?utm_medium=email&utm_source=transaction
https://www.uptodate.com/contents/covid-19-epidemiology-virology-and-prevention?display_rank=1&search=covid-19-epidemiology-virology-and-prevention%C2%A0&selectedTitle=1~150&source=search_result&usage_type=default&utm_medium=email&utm_source=transaction
https://www.uptodate.com/contents/covid-19-epidemiology-virology-and-prevention?display_rank=1&search=covid-19-epidemiology-virology-and-prevention%C2%A0&selectedTitle=1~150&source=search_result&usage_type=default&utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S1473-3099(21)00475-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S1473-3099(21)00475-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41586-021-03426-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41586-021-03426-1?utm_medium=email&utm_source=transaction
https://www.covid19treatmentguidelines.nih.gov/overview/clinical-spectrum/?utm_medium=email&utm_source=transaction
https://www.covid19treatmentguidelines.nih.gov/overview/clinical-spectrum/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/apa.15270?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/apa.15270?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/archdischild-2020-320338?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/archdischild-2020-320338?utm_medium=email&utm_source=transaction
https://www.uptodate.com/contents/covid-19-management-in-children?utm_medium=email&utm_source=transaction
https://www.uptodate.com/contents/covid-19-management-in-children?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s40201-020-00584-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s40201-020-00584-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.31557/APJCP.2020.21.8.2439?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.31557/APJCP.2020.21.8.2439?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/cid/ciaa678?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/cid/ciaa678?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.chest.2020.04.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.chest.2020.04.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ppul.25070?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ppul.25070?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/jpids/piaa098?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/jpids/piaa098?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMoa2007016?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMoa2007016?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00431-021-04276-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00431-021-04276-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph19042224?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph19042224?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12916-020-01726-3?utm_medium=email&utm_source=transaction

Cureus

21.

22.

23.

24.

25.

26.

27.

28.

29.

synthesis. BMC Med. 2020, 18:270. 10.1186/s12916-020-01726-3

Lépez-Medina E, Camacho-Moreno G, Brizuela ME, et al.: Factors associated with hospitalization or
intensive care admission in children with COVID-19 in Latin America. Front Pediatr. 2022, 10:868297.
10.3389/fped.2022.868297

COVID-19 Treatment Guidelines. (2022). Accessed: May 31, 2022:
https://www.covid19treatmentguidelines.nih.gov/therapies/immunomodulators/corticosteroids/.

Xu Z, Shi L, Wang Y, et al.: Pathological findings of COVID-19 associated with acute respiratory distress
syndrome. Lancet Respir Med. 2020, 8:420-2. 10.1016/52213-2600(20)30076-X

Wang ], Yang W, Chen P, et al.: The proportion and effect of corticosteroid therapy in patients with COVID-
19 infection: a systematic review and meta-analysis. PLoS One. 2021, 16:e0249481.
10.1371/journal.pone.0249481

Panda PK, Sharawat IK, Natarajan V, Bhakat R, Panda P, Dawman L: COVID-19 treatment in children: a
systematic review and meta-analysis. ] Family Med Prim Care. 2021, 10:3292-302.
10.4103/jfmpc.jfmpc_2583_20

Wilkinson E: RECOVERY trial: the UK covid-19 study resetting expectations for clinical trials . BM]. 2020,
369:m1626. 10.1136/bmj.m1626

Rubenstein S, Grew E, Clouser K, et al.: COVID-19 in pediatric inpatients: a multi-center observational
study of factors associated with negative short-term outcomes. Children (Basel). 2021, 8:951.
10.3390/children8110951

Kapoor D, Kumar V, Pemde H, Singh P: Impact of comorbidities on outcome in children with COVID-19 at a
tertiary care pediatric hospital. Indian Pediatr. 2021, 58:572-5. 10.1007/s13312-021-2244-0

Qi K, Zeng W, Ye M, et al.: Clinical, laboratory, and imaging features of pediatric COVID-19: a systematic
review and meta-analysis. Medicine (Baltimore). 2021, 100:e25230. 10.1097/MD.00000000000252.30

2023 Al-Khlaifat et al. Cureus 15(2): €35000. DOI 10.7759/cureus.35000

90f9


https://dx.doi.org/10.1186/s12916-020-01726-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fped.2022.868297?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fped.2022.868297?utm_medium=email&utm_source=transaction
https://www.covid19treatmentguidelines.nih.gov/therapies/immunomodulators/corticosteroids/?utm_medium=email&utm_source=transaction
https://www.covid19treatmentguidelines.nih.gov/therapies/immunomodulators/corticosteroids/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S2213-2600(20)30076-X?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S2213-2600(20)30076-X?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0249481?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0249481?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jfmpc.jfmpc_2583_20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jfmpc.jfmpc_2583_20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmj.m1626?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmj.m1626?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/children8110951?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/children8110951?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s13312-021-2244-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s13312-021-2244-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MD.0000000000025230?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MD.0000000000025230?utm_medium=email&utm_source=transaction

	Factors Influencing the Length of Hospital Stay Among Pediatric COVID-19 Patients at Queen Rania Al Abdullah Hospital for Children: A Cross-Sectional Study
	Abstract
	Background
	Methodology
	Results
	Conclusions

	Introduction
	Materials And Methods
	Results
	TABLE 1: Length of stay in comorbid patients versus medically free patients.
	TABLE 2: Significance of associated comorbidity on the length of stay.
	TABLE 3: Imaging studies in comorbid patients.
	TABLE 4: Use of steroids in comorbid patients/cross-tabulation.
	TABLE 5: Use of steroids in comorbid patients (chi-square tests).
	TABLE 6: Use of antivirals in comorbid patients/cross-tabulation.
	TABLE 7: Respiratory support in comorbid patients/cross-tabulation.

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


