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Abstract

Background:The prevalence and features of COVID-19pandemic amongchildren are mysterious,health
organizations throughout the world are continuing to search for and update new signs and symptoms of
COVID-19 infection in children, as well as update treatment and nursing care.The current study aimed to assess
the clinical manifestations and management of children with COVID -19 presented at Emergency Department,
King Abdullah Specialized Pediatric Hospital Design: Descriptive, retrospective design was used in this study.
Setting: data collected at King Abdullah Specialist Children Hospital Emergency Department (ED).Sample: a
conveniencesampleof 135 children were included in the study. Tools: The researchers developed 4
questionnaires:Demographic data, clinical manifestation,medical management, and nursing care provided
questionnaire.Results: The mean age of the sample was 3.79+3.98 and the majority were male. Fever and
coughwere themost common symptom. Diarrhea and vomiting were reported as less common symptoms.One-
quarter of the participants had shortness of breath as a serious symptom. There was a statistically significant
difference between ageand symptoms, all participants had been contacted with suspected/confirmed COVID 19
cases. Almost two thirds of the sample discharged from the (ED) while almost one-fifth of cases admitted.All
nurses strictly adhere to hand hygiene and all other relevant infection control protocols, obtained a thorough
history from the parents, and provide a comprehensive physical examination with an emphasis on the
respiratory systemConclusion: The current study, concluded that fever and cough were found to be the most
frequent symptoms, Shortness of breath was a serious symptom. Few children needed admission to the Pediatric
Intensive Care Unit (PICU) and ventilator support. Hand hygiene and other infection control practices were
closely followed by all health care providers.The nurses educated all discharged patients about home isolation
guidelines.Recommendation:Replicate the study to screen all clinical manifestations and associated care
among children in all pediatric hospitals in the kingdom.
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I.  Introduction

Coronaviruses (CoV) are a large family of viruses (enveloped RNA viruses) that are known to cause
diseases thatencompass fromcommon cold to more severe diseases such as Middle East Respiratory Syndrome
(MERS-CaoV) and Severe Acute Respiratory Syndrome (SARS-CoV). The SARS-CoV was transmitted from
civet cats to humans in 2002 in China and MERS-CoV from dromedary camels to humans in 2012 in Saudi
Arabia. The novel coronavirus Severe Acute Respiratory Syndrome coronavirus 2 (SARS-CoV-2) started in
seafood and animal market in Wuhan, China where the first case was documented (Lee, et al., 2020).

The Coronavirus Disease (COVID-19) domestically spread nation-wide in China then internationally to
other countries. COVID-19 has high attention globally and the World Health Organization (WHO) stated this
virus as a pandemic disease in March, 2020. (WH0O2020). Globally it has been reported as of 2 December 2021,
263,563,622 COVID-19 confirmed cases including 5,232,562 deaths(WHO, 2021). The American Academy of
Pediatrics (APP) reported that children account for about 17.0% of the total confirmed cases of COVID-19
(APP,2021).
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It has been suggested that COVID-19 affect adults more than children, and their symptoms are less
severe than adults’ symptoms(Cruz, & Zeichner, 2020).The most common symptoms that have been reported
in the pediatric age group affected by COVID-19 were fever and dry cough (Qiu, et al., 2020). In a systematic
review study by Tiago etal (2020) they reported that, the most common symptoms were fever reported in 47.5%
of the cases, followed by cough (41.5%), nasal symptoms (11.2%), diarrhea (8.1%), nausea/vomiting (7.1%),
fatigue (5.0%), and respiratory distress (3.5%).

Furthermore, symptoms vary between children. Sever cases are seen in children who have some
conditions such as severe asthma or cystic fibrosis. These children might require Intensive Care Unit (ICU)
admission (Cascella, et al., 2020, Assaker, 2020, Dong, et al., 2020).

Nurses play a critical role in managing children with COVID-19.Nurses’ role doesn’t include only
taking care of the COVID-19 patients in the hospital, they integrate all the inter-professional teams together to
decrease the dissemination of the virus to all the community. They are in front line to assess, provide holistic
care to the sick patients in the hospital (Buheji and Buhaid, 2020). During the out breaks, nurses must protect
themselves by specific sufficient protective equipment (Chen, etal 2020). In addition, nurses play a key role in
providing psychological healing of patients During COVID-19 (Buheji and Buhaid, 2020). Because of the
nature of COVID-19 unpredictable symptoms, patients found to be anxious, fearful, frustrated, angry and needs
continuous reassurance and support (Orru, etal., 2020)

Significant of the study

Most countries rely on symptom-based testing system to diagnose COVID-19. The person who exhibits
specific upper respiratory tract symptoms will be asked to do COVID-19 swap. In adult population, fever and
cough could be a parameter indicating that this person is highly to be infected with COVID-19 since causes of
fever and cough are uncommon in healthy adults. However, in children the situation is different. Children
especially in winter are susceptible to 8-10 upper respiratory tract infection (URIs) per year, so URTSs such as
rhinorrhea, cough and fever are likely to be less indicators of COVID-19 in children (Viner, Mytton ,
Bonell,etal., 2021)

The first responder to COVID-19 patients of all agesin any hospital is the Emergency Department
(ED). In the ED, the children either treated and discharged from the ED or admitted to the hospital wards. Each
ED has a specific plan that based on the hospital guidelines to respond appropriately to all suspected or
confirmed COVID-19 cases (WHO, 2020). The EDevaluate the pediatric children according to the history of
exposure, clinical findings and complains. WHO recommends that infected children with mild fever, cough
withoutdyspnea or hypoxia and have no underlying conditions like asthma or chronic pulmonary disease, these
children should be isolated at home (World Health Organization, 2020).

There are few studied about COVID-19 in the pediatric age group whereas most literature was on
adults (Ji, et al.,, 2020). In addition, some studies found that some children with COVID-19 are
asymptomatic(Buitrago-Garcia, etal.,2020, Gaythorpeetal, 2020). This silent asymptomatic group of children
arising the possibilities of spreading the infection in societies.Knowing COVID-19 clinical symptoms in
children will help the health care providers especially physicians andpediatric nurses to identify the cases and
deal with them appropriately.On the other hand, because of the mysterious nature of COVID-19 pandemic
among children, it is important to identify the care that provided by the ED pediatric nurse to this children.

The aim of this study isto assess the clinical manifestations and management of children with COVID -19
presented at Emergency Department, King Abdullah specialized Children Hospital.

Il. Materials and Methods:
Study Area/Setting:

The research was carried out at the Emergency Department of King Abdullah Specialist Children
Hospital -KASCH. Health Affairs at the Ministry of the National Guard. It is the first Specialized pediatric
Hospital in the Kingdom of Saudi Arabia providing specialized pediatric treatment. The hospital has a total bed
capacity of 552. Different pediatric specializations, intensive care units, play spaces, and family resource centers
are all available at the hospital.

Study Subjects:

A conveniencesample of 135 children were included in the study. The inclusion criteria was male and
female children, younger than 15 years and admitted to the emergency department between April and December
2020 with fever, cough, and signs of upper respiratory tract infection. Also, they have to be positive for COVID-
19.
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Research questions

1- What are the clinical manifestations of COVID-19 children admitted to the Emergency Department (ED)?

2- What are the medical management (i.e investigations and treatments) received by the COVD-19 children in
ED?

3- What are the nursing care that provided to the COVID-19 children in ED?

4- What are the relationship between COVID-19 clinical manifestations and participant’s age and gender?

5- What are the relationship between the hospital outcomes (Death, discharge, admission) and participants’ age
and gender?

Study Design:

Descriptive, Retrospective Chart Review (RCR) design used in this study. The RCR design is a well
know research methodology that used in several health care disciplines such as nursing, epidemiology and
informatics (Worster, Haines, 2004). In this design, the researcher use a pre-recorded patient’s data to answer
the study research questions. The data could be elicited from electronic data base or paper charts. Very valuable
information can be found in the patient’s records and the results of the study direct the subsequent prospective
studies (Gearing, Mian, Barber, Ickowicz, 2006)

Data Collection methods

Patients’ data was collected from the Hospital Information System “BEST Care” at King Abdullah
Specialized Children's Hospital (KASCH), Riyadh, Saudi Arabia. The BEST Care system is a complex medical
software that contains all the patient’s medical history and interactive patient self-service. The researchers
developed 4 questionnaires: sociodemographic data, clinical manifestation, medical management, and nursing
care provided questionnaire. The content validity of the study questionnaires was established by using a panel of
3 experts in pediatric nursing.

1. Demographic data questionnaire
The questionnaire includes information about the children's age, gender, date of admission and discharge.

2. Clinical manifestation questionnaire

The questionnaire contains 15 items and developed by the researchers. The questions about COVID-19clinical
manifestationswas classified according to the WHO (2020) to Most common symptoms (fever, cough,runny
nose body ache), less common (sore throat, diarrhea, vomiting, headache), serious symptoms (shortness of
breath, chest pain, loss of speech or mobility, confusion). Also questions about history of contact with suspected
or confirmed Covid-19 case, contact with camel or camel products in the last 14 days. In addition, the hospital
outcome of the cases was also included in the questionnaire (admitted, discharged, and died).

3. Medical management

Medical management checklistwas used to collect the data from the BESTCare system. The checklist contains 5
yes and no questions. The questions were related to:the treatment that the patient received, Lab results and
diagnostic procedures

4. Nursing care provided

The nursing care provided to the COVID-19 children in the ED was collected from the hospital BEST care
system. The system contains all documented nursing care provided to the children in the nursing documentation
notes part. A checklist that has 10 yes and no questions were used. the questions were related to: nurses
adherence to infection control measures, history taking, physical assessment, growth measurements, report any
abnormalities, provide oxygen therapy, children nutritional needs, skin care provided, discharge education
regarding home isolation

Statistical Analysis:

All statistical tests were conducted using SPSS for windows version 25.0.data were coded, and
descriptive statistics were used to summarize the demographic characteristics of the participants (e.g means,
standard deviations, percentages. The categorical data were analyzed and expressed in frequency and
percentage. Chi-square test was used to identify the relationship between the variables. While the continues
variable will be utilized by mean and standard deviation. Association between the demographic variables and
the patients’ symptoms Statistical significance was set at p<0.05.
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Ethical Considerations:

The approval of the Collage of Nursing-Riyadh Research Unit (CON-R) and the Institutional Review
Board (IRB) from the King Abdullah International Medical Research Center (KAIMRC) in Riyadh. After the
study was completed, all information was kept secret and discarded. Participants' privacy and confidentiality
were respected, no identifiers were recorded, and all data was kept in a secure place, including soft and hard
copies, with only the study team having access to it. All information supplied would be treated confidentially in
compliance with IRB and KAIMRC regulations.

I11. Results

Table (1) Demographic characteristics of the participants (N=135)
Items No %
Age groups
. <1 year 59 437
. 1: 6 years 55 40.7
. <6: 12 years 17 12.6
. > 12 years 4 3

Mean +SD 3.79+£3.98

Gender
. Male 74 54.8
. Female 61 45.2

Table (1) indicated that the majority of the participants (43.7%) were younger than one year. The mean age was
3.79+3.98. More than half of the children (54.8%) were male.

Table (2) Participants’ clinical manifestations and history (N=135)

ltems No (Absent) Yes (Present)

No | % No | %
Most common symptoms
] Fever 45 333 90 66.7
Ll Cough 71 52.6 64 474
- Runny nose 110 815 25 18.5
Ll Body ache 122 90.4 13 9.6
Less common symptoms
Ll Sore throat 122 90.4 13 9.6
. Diarrhea 98 72.6 37 27.4
. Vomiting 97 71.9 38 28.1
Ll Headache 129 95.6 6 4.4
Serious symptoms
. Shortness of breath [ 101 ] 74.8 | 34 | 252
History
Ll Contact with suspected/ confirmed cases 0 0 135 100
= Contact with camel/products (last 14 days) 135 100 0 0

Table (2) highlighted that the most common COVID-19 symptoms were fever (66.7%) followed by cough
(47.4%). While diarrhea and vomiting were reported as less common symptoms (27.4 %, 28.1 %respectively).
One-quarter (25.2%) of the participants had shortness of breath as a serious symptom. 100 %, of the participants
had been contacted with suspected/confirmed COVID 19 cases.

Table (3)Investigation and treatmentreceived by the participants (N=135)

Investigation and Treatment type No Yes

No % No %
Requested Laboratory studies (CBC), kidney, liver function 125 92.6 10 7.4
CT chest 40 29.6 95 70.4
Antibiotic 124 91.9 11 8.1
Antibiotic type (N=11)
. Cefetraxione 0 0 8 72.7
. Cefetraxion &Vancomycin 0 0 1 9.1
. Cefetraxion & Azithro 0 0 2 18.2
Corticosteroid 134 99.3 1 0.7
Oxygen therapy 2 15 133 98.5
Mechanical ventilation 107 79.3 28 20.7
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Table (3) revealed that the physician requested a lab investigation for only 7.4% of the participants, while more
than two-thirds (70.4%) required a chest CT scan. The physician prescribed antibiotic to 8.1 % of the children,
the most common prescribed antibiotic was Cefetraxione. Corticosteroid was prescribed for 0.7% of the
participants. 98.5 % received oxygen therapy, with more than one-quarter (20.7%) needed mechanical
ventilation.

Table (4)Nursing careprovidedto The Studied Sample (N=135)

Nursing care items No Yes

No % No %
Adhere to hand hygiene and all other relevant infection control | O 0 135 100
protocols (Personal Protective Equipment,PPE)
Take complete history from the child’s parents 0 0 135 100
Provide complete physical assessment focus on respiratory system

0 0 135 100
Record Growth measurements 0 0 135 100
Monitor and report any abnormality in respiratory system 0 0 135 100
Monitor Oxygen therapy 2 15 133 98.5
Provide complete observation to children who need Mechanical | 107 79.3 28 20.7
ventilation
Monitor Nutrition and feeding 34 25.2 101 74.8
Provide Skin Care 60 445 75 55.5
Provide instructions about home isolation to discharged patients 30 22.2 105 77.8

Table 5 demonstrated that all nurses (100%) strictly adhere to hand hygiene and to the PPE protocol. In
addition, all the nurses obtained a complete history from the parents andprovided a comprehensive physical
examination with an emphasis on the respiratory system, since this is a critical component of COVID-19
symptoms.

The nurses offered skin care to more than half of the infected children (55%), as well as monitoring
nutrition and feeding to almost two-thirds (74.8%) of the cases, and 77.8 % of discharged patients received
instructions on home isolation.

Figure (1) Hospital outcome of the study participants (N=135)

B Death H Discharge B Admission

Figure (1) shows that 77.8% of the participants discharged from the ED
and 208 % of cases admitted to the hospital.1.4 % of the participants died.
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Table (5) Relationship between hospital outcome and the participant’s age and gender (N=135)

Items Death Discharge Admission Significance test
No % No % No %

Age group

] <1 year 1 0.7 50 371 8 5.9 X2 =8.555

] 1: 6 years 1 0.7 37 274 17 12.7 p=0.200

. < 6:12 years 0 0 15 11.6 2 15

. > 12 years 0 0 3 22 1 0.7

Gender X2=2.108

L] Male 1 0.7 61 46.7 12 8.9 p=0.550

L] Female 1 0.7 44 33.6 16 11.9

Table (5) There was no statistical significance relationship between gender, age, and the hospital outcome of the
study participants.

Table (6) Relationship between symptoms and participant’s age and gender (N=135)

Items Most common Less common Serious Significance test
No % No % No %

Age group

L] <1 year 40 29.6 9 6.7 10 7.4 X2=26.923

= 1: 6 years 14 104 23 17 18 13.3 p=0.000**

. < 6: 12 years 9 6.7 5 3.7 3 2.2

. > 12 years 1 0.7 0 0 3 2.2

Gender

L] Male 37 27.4 18 13.3 19 14.1 X2=0.816

L] Female 27 20 19 14.1 15 111 p=0.665

Table (6) There was a statisticalsignificance difference between age group and COVID-19 symptoms X?
=26.923 p=0.000. Nearly one-third 29.6% of the study group less than one year had the most common symptom,
while 13.3 % of the study group recorded serious symptom as difficult breathing. There was no statistically
significant difference between gender and COVID-19 symptoms.

IVV. Discussion

The result of the current study shows that the mean age of the children who have COVID-19 was
3.79£3.98 and only 3% were older than 12 years. These results were supported by Zheng etal, (2020). The
researchers assessed the clinical characteristics of children with Coronavirus and found that 44% of the infected
children’s age ranged between one month to 3 years, with a mean age of 3 years. This result contradicted
withDong etal (2020) who studied epidemiology of COVID-19 among children in China and documented that
46.1% of infected children with COVID-19 were more than 10 years. As well as, Lu,etal (2020) who concluded
that most common age with infected virus werechildren aged from 6 to 10 years.

The current study revealed that more than half of the participants were males. This result congruent
with (Dong, etal 2020;Zheng etal, 2020& Lu, etal 2020) who found that most of COVID-19 infected children
who were admitted to the emergency were males. These findings contradicted those of DeBiasiet al., (2020)
who found that males and females were equally represented among infected children.

The current study reported that no statistical significance between gender, age, and the outcome of the
studied sample. All studies done among children reported that covid 19 infection and illness have a higher
likelihood of being male. In a collection of 2490 pediatric COVID-19 cases in the United States, boys were
shown to be more prevalent in all age groupings, but no information was provided on the influence of gender on
disease severity. There was no significant difference in the number of instances reported between boys and girls
among the 2143 Chinese children with COVID-19 in Dong, etal 2020 study, and no comprehensive information
on the gender of the severe and critical cases was provided. Zheng etal,(2020)highlighted that 52 percent of
children with COVID-19 admitted to intensive care units in the United States and Canada were males.

As regards to the most common symptom, the currents study highlighted that nearly two-thirds of the
study's sample had fever, and nearly half had cough. This result was confirmed by several studies such as
Tsabouri, Makis, Kosmeri, &Siomou, (2020); Zheng etal , (2020) and WHO ( 2020). They documented that
fever followed by cough is the first sign of COVID 19 symptoms among children It was evident from the
results of the current study that the diarrhea and vomiting were reported as less common symptoms. One-quarter
of the study's sample had shortness of breath as a serious symptom.on the same line, Zheng etal , (2020)
hightlithed that , nealy 12%of childern admitted to the ER with digestive symptoms such stomach discomfort,
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vomiting, and diarrhea at first. Only just few 8% children with severe illnesses developed respiratory problems
and were admitted to the hospital for treatment and Chu, Englund, & Starita (2020) reported that around one-
quarter of children with Covid-19in their study which done in pediatric emergency departments in Italy had little
or poor feeding, as well as Rhinorrhea.

There was a statistically significant difference between children age and COVID-19 symptoms (X?
=26.923 p=0.000). In a study of 2135 children from China with suspected and confirmed COVID-19, serious
symptoms were documented in 10.6% of those under the age of one year, 7.3 percent of those aged one to five
years, and 4.1 percent of those aged six to ten years. A recent research from Italy, found that 27 percent of the
children in the study had an underlying medical condition. Five of the nine children who required breathing
assistance were under the age of one year, and six of them had a medical problem (Chu, Englund, &Starita,
2020)

In addition, the study's results indicated that all the children had COVID-19 swaps performed and, all
participants had been contacted with suspected/confirmed COVID 19 cases. This results warranty more
investigation to find out the source of infection for these children. Regarding the treatment received by the study
participants, 8.1 % of the children received antibiotics and corticostorids. The most common antibiotic used was
Cefetraxione. This proportion of children who use antibiotics in this study is less than the reported proportion in
other studies. Wang, 2020 reported that the proportion of antibiotics use in their systematic reviewed researches
ranged from 19.4% to 100.0% in children and 13.2% to 100.0% in adults, in the absence of etiological
requirements. The most commonly used antibiotics in adults were quinolones, cephalosporins and macrolides
and in children meropenem and linezolid.

20.8% of the infected children required hospital admission. Tagarro, Epalza, Santos (2020) reported
that, in Madrid, 60% of confirmed infections in children required hospital admission. This issue regarding the
low percentage of hospital admission in our study compared to the reports of other studies warrantee more
investigation. The respiratory support such as oxygen administration for almost all the children admitted to ER,
increased awareness of COVID-19 treatment and high-quality nursing care provided might interpretate this
results. A chest CT scan was used to diagnose more than two-thirds of the cases. some cases required PICU
admission. Zheng et al. (2020) reported that all admitted cases to PICU exhibited unilateral or bilateral lung
involvement.

The current study demonstrated that all nurses strictly adhere to hand hygiene and all other relevant
infection control protocols such as Personal Protective Eqipment (PPE). All research have revealed that all
health-care providers must strictly adhere to WHO infection-control standards to protect themselves and others.
In published research by Heinzerling etal (2020), Personal protective equipment (PPE) was worn and protected
thiety seven health care personnel (HCP) from infection, according to the report.

The pediatric nurses obtained a complete history from the parents and provided a comprehensive
physical exam with an emphasis on the respiratory system. Chen, etal (2020) reported that the taking history is
very crucial in treating COVID-19 patients. In addition, pediatric nurses provided skin care to more than half of
the infected children. Skin care was offered to children who complained of vomiting and diarrhea. All the
provided care was documented in the patients’ record in the best care system. Monitoring nutrition and feeding
and giving oxygen therpy was also a nurse’s responsibilities

As most of the patients were discharged, the nurses provided home care instructions for the parents.
WHO (2020) has developed an interim guidance that has all the necessary recommendation related to
management of COVID-19 patients who present with mild symptoms. This recommendation related to
importance of hand, management of the household contacts, and prevention of infection spreading measures.
Further studies needed to make sure that the parents follow all the recommended measures.

V. Conclusion and Recommendation

The current study findings concluded that, the most common symptoms among the children admitted to
ER were fever and cough. Diarreha and vomiting were a less common gastrointestinal symtoms while shortness
of breath was the most sever symptom. Few children needed admission to the PICU and ventilator support.
Although upper respiratory symptoms were characteristic of COVID-19, some patients presented with mild or
often overlooked symptoms such as body ache and headache. All the nurses were adhered to infection control
protocols, obtain complete history, and provided physical examination as was documented in the system. Chest
CT was the most common requested radiology and almost all the children needed oxygen therapy support.
In light of the importance of COVID-19 and the unaviliabilty of information about this pandemic, so the
researchers recommended the following: -
. Replicate the study to screen all clinical manifestations and associated care among children in all
pediatric hospitals in the kingdom.
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Further prospective studies needed to determine the physical and psychlogical impact of COVID-19

infection on the affected chidren especially children who were admitted to the PICU. Also to observe the nurses
while they provide nursing care to the COVID-19 children

Limitations

There are certain limitations to the current study. Convenience sampling method was used to recruit the study
subjects and this limit the generalizability of the study results. Also, the study utilized an RCR designand
insufficient data might be documented in theBEST Care system regarding medical and nursing management.
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