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ABSTRACT 
Background: Coronavirus  disease 2019 (COVID-19) is an emerging, rapidly evolving situation that leads to 
unprecedented demand for health care services. 
Objectives: Underscoring the clinical manifestations of SARS-CoV-2 infection in children in Iraq by highlighting 
a new configuration of health care services without any boundaries in the future provided to pediatric patients via 
telemedicine. 
Patients and methods: An ongoing prospective cross-sectional telemedicine-based study with data gathering 
and analysis of many variables of 62 patients in Iraq via remote consultations between July 2020 and May 2021. 
Results: The male-to-female sex ratio was 0.8:1. The most frequently observed symptoms in infants less than 1 
year of age have been coughing (66.6%) and fever (55.5%). In children aged 1-9 years, fever (61.1%) and 
rhinorrhea (55.5%) were the most commonly observed symptoms with additional clinical findings, including one 
case (2.7%) presented with bloody diarrhea and another case (2.7%) presented with chest pain. In children and 
Adolescents aged 10-<18 years, headache (64.7%) with a significant P-value (0.000) and fever (58.8%) were 
the most frequently observed symptoms. Only one patient (1.6%) requires hospital admission, and the vast 
majority of the patients are treated at home (98.4%). Hopefully, the case fatality rate was zero percent. 
Conclusions: The COVID-19 trajectory in children has a good prognosis, even in cases with underlying chronic 
diseases, and most of the cases are treated at home using telemedicine-healthcare services. 
 
Keywords: Epidemiology and clinical approach, Coronavirus; COVID-19, SARS-COV-2, telemedicine. 

 

 الأطفال بٍه COVID-19,  انسرٌري واننهج ، انىبائٍة انخصائص

 انعراق فً عامًا 81 سه دون

 
 ثشاق َىس

 انؼشاق انًىصم، انًىصم، خبيؼخ انطت، كهُخ ، الاغفبل غت فشع

 

 انخلاصة

حبنخ َبشئخ سشَؼخ انزطىس رؤدٌ إنً غهت غُش يسجىق  (COVID-19) 9102َؼذ يشض فُشوط كىسوَب  انخهفٍة انعهمٍة نهبحث:

 .ػهً خذيبد انشػبَخ انصحُخ

ثٍُ الأغفبل فٍ انؼشاق يٍ خلال رسهُػ انعىء ػهً َىع   SARS-CoV-2 انزأكُذ ػهً انًظبهش انسشَشَخ نؼذوي أهذاف انبحث:

انًقذيخ نًشظً الأغفبل ػجش انزطجُت ػٍ ثؼذ نزقهُم يخبغش َقم انؼذوي -دوٌ أٌ حذود فٍ انًسزقجم-خذَذ يٍ اَىاع انخذيبد انصحُخ

ُخ أكثش قبثهُخ نهزكُف يغ إنً انًشظً اِخشٍَ و كبدس انًسزشفً ، وخفط ركبنُف انشػبَخ انصحُخ ، وإَشبء شجكخ صحُخ ػبنً

 .الأصيبد الإَسبَُخ فٍ الأيبكٍ انزٍ رفزقش إنً انًىاسد

 29دساسخ يسزؼشظخ يسزًشح قبئًخ ػهً انطت ػٍ ثؼذ يغ خًغ انجُبَبد ورحهُم انؼذَذ يٍ انًزغُشاد نـ  انمرضى وطرق انعمم:

 .9190واَبس  9191يشَعًب فٍ انؼشاق يٍ خلال الاسزشبساد ػٍ ثؼُذ ثٍُ رًىص 
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. الأػشاض الأكثش شُىػًب انزٍ نىحظذ ػُذ انشظغ انزٍَ رقم أػًبسهى ػٍ سُخ واحذح 0: 1.0كبَذ َسجخ انزكىس إنً الإَبس  اننتائج:

٪( وسُلاٌ 20.0سُىاد ، كبَذ انحًً ) 2-0٪(. فٍ الأغفبل انزٍَ رزشاوذ أػًبسهى ثٍُ 55.5٪( وانحًً ) 22.2كبَذ انسؼبل )

٪( 9.2ض الأكثش شُىػًب انزٍ رًذ يلاحظزهب يغ َزبئح إكهُُُكُخ إظبفُخ ، ثًب فٍ رنك حبنخ واحذح )٪( هٍ الأػشا55.5الأَف )

٪( يصحىثخ ثئسهبل ديىٌ. أنى صذس. فٍ الأغفبل وانشجبة انزٍَ رزشاوذ أػًبسهى ثٍُ 9.2يصحىثخ ثئسهبل ديىٌ وحبنخ أخشي )

٪( أكثش الأػشاض انزٍ نىحظذ ثشكم 50.0( وانحًً )1.111كجُشح ) P ٪( يغ قًُخ2..2سُخ ، كبٌ انصذاع ) 00واقم يٍ 01

٪(. يٍ اندُذ أٌ َكىٌ ..20نًشظً فٍ انًُضل )ا ٪( إنً دخىل انًسزشفً ، ورى ػلاج ثقُه0.2يزكشس. احزبج يشَط واحذ فقػ )

 .يؼذل انىفُبد نهحبلاد صفش ثبنًبئخ

حزً فٍ حبلاد الأيشاض انًضيُخ انكبيُخ ، وَزى ػلاج يؼظى  ػُذ الأغفبل نه ركهٍ خُذ ، 02-إٌ يسبس يشض كىفُذ  الاستنتاجات:

 .انحبلاد فٍ انًُضل ثبسزخذاو خذيبد انشػبَخ انصحُخ ػٍ ثؼذ

 

 .انزطجُت ػٍ ثؼذ ، COV-2 -انسبسط 02-كىفُذ  ،فُشوط كىسوَب ،انخصبئص انىثبئُه وانُهح انسشَشٌ  انكهمات انمفتاحٍة:

 

 

INTRODUCTION 
he ongoing coronavirus disease (COVID-19) 
pandemic resulted in severe acute respiratory 

syndrome affect people of all ages, genders, and 
cultures worldwide. COVID-19 was first identified in 
the city of Wuhan, China, the World Health 
Organization declared the outbreak a Public Health 
Emergency of International Concern on January 30, 
2020, and a pandemic on March 11, 2020 

1
. 

In contrast to other respiratory viruses, children 
appear to have a lower risk of infection than adults, 
and most of the reported cases in children are mild 
or asymptomatic. This is due to Angiotensin-
converting enzyme receptors type2 (ACE2) which 
are important for viral entry, and these receptors 
appear to be less in children's lungs because these 
receptors increase with age 

2
, also children and 

young people have fewer ACE2 receptors in the 
nasal epithelium, the first point of contact for 
coronavirus, and the human body 

3
, furthermore, 

the immune system of children responds to viruses 
differently than that of adults through a variety of 
mechanisms, including: 
 
a) Retention of T-cells in children, which are able to 

limit the inflammation. 

b) In children, the lung tissue naturally has a higher 

concentration of regulating T-cells. 

c) A high level of interleukin 10 (IL-10) is known as a 

human cytokine synthesis inhibitory factor, which 

is an anti-inflammatory cytokine that inhibits the 

inflammation of other components like interleukin 

6 (IL-6) that are detrimental. 

d) The first line of defense against SARS-CoV-2 is 

innate immunity. This type of immunity in children 

is well-trained not only by community-acquired 

viral infections but also by the use of vaccines. 

e) In healthy children, endothelial damage is 

practically absent. This could help to avoid the 

spread of the inflammatory process.  

 
The purpose of this study is to describe the 

epidemiological features, clinical manifestations, 
and treatment outlines of COVID-19 in children in 
Iraq via remote consultation under COVID-19 
restrictions as a way of supporting non-severe 
COVID-19 patients and to highlight a new 
configuration of health care services provided to the 
patients via telemedicine healthcare services. 
 

SUBJECTS AND METHODS 

Ethical Considerations   
The data was gathered from the child’s parents 
after giving informed parental consent. 
The Declaration of Helsinki's guiding principles were 
followed when conducting this study. The University 
of Mosul's Ethics Committee gave its approval. 
Date: 8/8/2021; Number: UOM/COM/MREC/20-21 
(60). 
 

Study Design and Setting  
Ongoing prospective cross-sectional telemedicine-
based study with data gathering and analysis to 
specify the clinical manifestations, course, and 
treatment of sixty-two cases diagnosed with 
COVID-19 in most Iraqi governorates, including 
Baghdad, Nineveh, Basra, Erbil, Najaf, Karbala, 
Saladin, Babylon, and Dhi Qar, between July 2020 
and May 2021. 
 

 

T 
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Participants 
The participants recruited in this study were based 
on inclusion and exclusion criteria. 
Inclusion criteria include patients aged one month to 
17 years, symptomatic children with a history of 
household contact with an adult patient confirmed 
as a patient of SARS-COV-2 infection by a positive 
nasopharyngeal swab antigen test. 
Exclusion criteria include neonatal patients, 
asymptomatic children, symptomatic children with a 
history of contact with suspected infectious foci, and 
hospitalized patients with multisystem inflammatory 
syndrome (MIS-C). 
 

Methods 
The Iraq COVID-19 shutdown in July 2020 
highlighted the importance of telemedicine 
healthcare services via digital communication and 
devices while limiting the risk of exposure to the 
virus. 
Data were available for a proportion of children and 
young people on many important variables, 
including age, gender, clinical features, duration of 
symptoms, presence of underlying chronic 
diseases, source of infection, and response to 
treatment.  
The author gathered the data by conducting a 
descriptive analysis of incoming teleconsultation 
calls and text messages under COVID-19 
restrictions in order to collect symptoms and other 
information that led to diagnosis and treatment. 
Early in the pandemic, most cases in the pediatric 
age group resulted from household exposure, with 
an adult as the index patient, and because the 
cases enrolled in this study were identified after 
implementation of strict physical distancing 
measures (e.g., school closure), limiting the 
exposure of children to close contact outside their 
household with the awareness of limited laboratory 
supplies like rapid test kits and TM for PCR swab, 
equipment, and personnel in governmental 
hospitals with intense viral transmission, the 
nasopharyngeal swab is not recommended in the 
case of children with symptoms that have a known 
infectious focus and who do not need 
hospitalization, and those patients were included in 
this study. 
 

Limitations of the Study 
Telemedicine healthcare services are not a 
complete substitute for in-patient visits; they are 
also not feasible for all patients because technology 

does not always work smoothly, and these 
difficulties may interfere with the delivery of this type 
of healthcare. 
 

Bias and Missing Data 
Among the 62 patients enrolled in this study, four 
cases were lost in the follow-up of the study, so that 
the duration of symptoms could not be detected in 
those four cases.  
 

Statistical Analyses  
SPS program, version 27 and Minitab version 16  
The P-value is considered significant if less than 
0.05. 
 

RESULTS 

Epidemiological Characteristics 
The epidemiological characteristics are summarized 
in (Table1). 
The median age of cases included in this study was 
6 years (range, from 1 month to 17 years). 
Among the 62 cases included in this study, 34 were 
female (54.8%) and 28 were male (45.2%), for a 
male to a female sex ratio of 0.8:1. Clustering of 
families was the main way of transmission of SARS-
CoV-2 into children. 
The median incubation period (the time from 
exposure to the infected case to the appearance of 
the first symptom) was 4 days (ranging from 1-20 
days). 
 
Table1. The epidemiological characteristics of 
COVID-19 in children and adolescents. 

Epidemiological parameter No. &% (N=62) 

Included patient number 62 

Age range, (median) 1 mon-17 y (6 y) 

Age interval (y) 

Less than 1 y 9 (14.5%) 

1-9 y 36 (58%) 

10-less than18 y 17 (27.5%) 

Gender ratio 

Male/female (%) 28/34 (0.8:1) 

Exposure to the source of transmission                                 
No.  (%) 

Family members with COVID-
19 

58 (93.6) 

Non-family members with 
COVID-19 

2 (3.2) 

Indefinite history of exposure 2 (3.2) 

The incubation period (days)  1-20 
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The Clinical Findings 
The symptoms of COVID-19 in children are close to 
those of adults, but appear to be milder in children 
than in adults, and they differ according to age 
group. The clinical findings of COVID-19 according 
to age group are summarized in (Table 2). 
In children aged 1-9 years, additional clinical 
findings were noted, including one case (6 years of 
age) developing bloody diarrhea at 2.7%, and one 
case (4.5 years old) developing chest pain at  
2.7%. 
 
Table2.The clinical findings of COVID-19 in children 
and adolescents, according to the age group. 

Presenting 
symptoms 

 
Age group in 
years No. and % 

 

 

Less 
than 
1 y 
(N=9) 

1-9 y 
(N=36) 

 
 

10-
<18y 
(N=17) 

Fever (measured 
˃38  [100.4 ] 
or subjective) 

5 
(55.5) 

22 (61.1) 
10 
(58.8) 

Cough 
6 
(66.6) 

14 (38.8) 8 (47) 

Shortness of 
breath 

2 
(22.2) 

2 (5.5) 1 (5.8) 

Rhinorrhea / 
sneezing 

4 
(44.4) 

20 (55.5) 
6 
(35.2) 

Sore throat 
0 
(0.) 

8 (22.2) 
3 
(17.6) 

Nausea / vomiting 
2 
(22.2) 

6 (16.6) 
3 
(17.6) 

Poor feeding/poor  
appetite 

4 
(44.4) 

8 (22.2) 
2 
(11.7) 

Diarrhea 
2 
(22.2) 

8 (22.2) 
6 
(35.2) 

Bloody diarrhea 
0 
(0.0) 

1 (2.7) 0 (0.0) 

Abdominal pain 
0 
(0.0) 

2 (5.5) 
2 
(11.7) 

Loss of smell or 
taste 

0 
(0.0) 

2 (5.5) 
3 
(17.6) 

Headache 
0 
(0.0) 

5 (13.8) 
11 
(64.7) 

Lethargy/myalgia 
3 
(33.3) 

12 (33.3) 8 (47) 

Red eye 
(conjunctivitis) 

2 
(22.2) 

1 (2.7) 0 (0.0) 

Duration of 
symptoms range 
(d) 

     1-
14 

1-23 2-22 

 

The Presence of Underlying Chronic 

Diseases 
Only eight cases (12.9%) of the 62 COVID-19 

cases had underlying chronic diseases, ( five 
patient with asthma, one patient with cerebral palsy, 
one patient with factor 1 deficiency, and one patient 
with supraventricular tachycardia). 
 

Treatment Outlines   
The treatment outlines have been summarized in 

(Table 3). 
Among the 62 patients, 61 (98.4%) were treated at 

home, with only one (1.6%) requiring 
hospitalization; all (62) required symptomatic 
treatment (100%), five (8%) required steroid 
therapy, and none (0%) required antibiotics such as 
Azithromycin or antiviral treatment. Hopefully, the 
case fatality rate was zero. 
 

Table3. The treatment outlines. 

Treatment outlines   (n=62) No. (%) 

Treatment at home 61 (98.4) 
Need for hospitalization 1 (1.6) 
Symptomatic  treatment 62 (100.0) 
Steroid 5 (8) 

Antibiotics (Azithromycin) 0 (0.0) 
Antiviral treatment 0 (0.0) 
Clinical outcome: 

Death (case fatality ratio)           0 (0.0) 

 

DISCUSSION 
This study describes the epidemiological features, 

clinical manifestations, and treatment outline of 
COVID-19 in children under 18 years of age in Iraq. 
There was a female predominance, which is in 

contrast to a retrospective study from China 
4
. 

The median age of cases enrolled in this study 
was 6 years, with a range from 1 month to 17 years, 
which is close to that of a study from five countries 
in China, Italy, United States, Iran, and Malaysia 

5
, 

in which the median age was 5 years. 
93.6% of the patients were diagnosed as cases of 

COVID-19 when their family members were 
confirmed to be infected with SARS-CoV-2 by real-
time reverse transcription-polymerase chain 
reaction (RT-PCR), which is comparable to studies 
in China 

6,7
. Children and young people can easily 

acquire the infection from their families without 
having any exposure to the outside world. 
3.2% of the cases acquired the infection from non-

family members because they were unable to wear 
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face masks and had not taken additional preventive 
and control measures, and the source of infection 
could not be traced in 3.2% of the cases, so the 
recommendation is that children and young people 
actively participate in routine preventive actions to 
contain the spread of the SARS-CoV-2. 
The youngsters exhibit certain properties in their 

immune response to SARS-CoV-2 and are unable 
to precisely identify their own symptoms or contact 
histories, as shown by the median incubation period 
of 4 days, with a range of 1–20 days 

8
. Therefore, in 

order to prevent exposure to potential spreaders 
and infection, kids should make an effort to avoid 
interaction with complicated communities. 
Cough and fever were the most frequently seen 

clinical signs of COVID-19 in infants younger than 1 
year. Infants were more likely than older children to 
get a severe sickness from COVID-19, and the 
symptom duration ranged from 2–20 days 

9
.  

Their underdeveloped immune systems and 
smaller airways are probably to blame for this. The 
respiratory symptoms are similar to those of 
influenza and other coronaviruses 

10
. 

A red-puffed eye in infants was another clinical 
symptom that was noted. Pink eye is caused by 
SARS-CoV-2 infection of the conjunctiva. This 
infection is caused by either the lacrimal duct 
serving as one of the initial sites of SARS-CoV-2 
transmission from the environment to the lungs or 
by SARS-CoV-2 traveling retrogradely from the 
airway passage to the eyes via the lacrimal duct, 
just like other respiratory viruses. The viral particle 
enters the cell through the cell membrane protein 
angiotensin-converting enzyme receptor 2 when it 
comes into touch with the conjunctival epithelial 
cells (ACE2). The only treatment for this kind of 
conjunctivitis is symptomatic relief 

11
. 

In children aged 1-9 years, the most commonly 
observed clinical findings were fever, rhinorrhea, 
and/or sneezing, with the duration of symptoms 
ranging from 1 to 14 days. Those symptoms look 
like symptoms of other common illnesses, such as 
the common cold, allergies, and streptococcus 
throat 

12
. In this age group, there are additional 

observed clinical findings, including case (1), a 6- 
year-old child with no underlying chronic disease, 
who presented with high fever (measured 

temperature: 40 c), diarrhea, poor appetite, and 
abdominal pain without respiratory manifestations 
for 5 days, then started to develop bloody diarrhea 
(more than 3 times per day, small in amount, 
containing blood and mucus) for 2 days and 
improved with symptomatic treatment; the patient 
sibling, 11-year-old with no underlying chronic 

disease, presented with diarrhea (watery diarrhea 
without blood in the stool), abdominal pain, 
headache, no fever, and no respiratory 
manifestations for 7 days, and improved with 
symptomatic treatment. 
ACE2 receptors are highly expressed in the small 

intestinal enterocytes, and this expression on the 
surface cells of the small intestine may mediate the 
invasion and amplification of the SARS-CoV-2 and 
activation of gastrointestinal inflammation, 
according to a study 

13
 to investigate the 

relationship between COVID-19 and gastrointestinal 
manifestation. 
The result of the study 

14
 reveal the duration time 

of positive results for SARS-CoV-2 RNA in stool 
ranged from 1 to 12 days and immunofluorescence 
data of biopsies taken by endoscope showed that 
ACE2 protein is abundantly expressed in the 
glandular cells of gastric, duodenal and rectal 
epithelia but ACE2 staining is rarely seen in 
esophageal mucosa because the esophageal 
epithelium is mainly composed of squamous 
epithelial cells, which express less ACE2 than 
glandular epithelial cells. Therefore, it is important 
to emphasize fecal-oral transmission prevention in 
order to stop the virus's spread among children. 
Case (2), a 4.5-year-old with no underlying chronic 

diseases, presented with rhinorrhea, cough, and 
generalized body aches, including chest pain 
(intermittent and poorly described by the patient 
with normal oxygenation of the blood), no fever, and 
no shortness of breath for 6 days. The chest pain 
improved with supportive treatment and simple 
analgesics. This chest pain occurs in association 
with muscle or body aches in addition to other 
symptoms of COVID-19 in the pediatric age group 
15

. 
Among children and young people aged 10-18 

years, the most commonly observed clinical findings 
were headache (with a significant P-value of 0.000), 
and fever, with the duration of symptoms ranging 
from 2-23 days in a similar pattern to adults.  
While the majority of pediatric patients are minor, 

young adults appear to be more likely than younger 
children over the age of one to experience more 
severe COVID-19 symptoms 

16
. 

We found that (12.9%) of the cases had underlying 
medical diseases. 
Compared to healthy children, children with 

underlying medical conditions may be more 
susceptible to serious sickness and may need 
hospitalization, as in Study  
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17
 done in Sulaimaniyah Governorate in Iraq, in 

which preexisting diseases account for 12% of 
hospitalized children with COVID-19. 
Of the patients treated at home, only one case 

(1.6%), a 13-year-old patient with chronic 
underlying disease (Factor 1 deficiency), required 
hospitalization because of repeated vomiting, 
diarrhea, and reduced urine output, admitted to the 
hospital only for one day, then discharged after 
correction of dehydration in order to complete the 
treatment at home.  
Children with COVID-19 experience hospitalization 

rates that are significantly lower than those of adults 
18

. 
Regarding the management of COVID-19 in the 

pediatric age group, it focuses on isolation in order 
to prevent the transmission of infection to others, 
supportive care, monitoring of clinical deterioration, 
and prevention of complications. In this study, all 
cases (100%) received supportive treatment. 
 Five patients (8%) with known cases of asthma 

experienced an increase in asthmatic attacks. 
Because of this, they received steroid treatment 
(oral Prednisolone 1-2 mg/kg/day for 5 days). 
Delaying therapy can increase the risk of a life-
threatening asthma exacerbation, so it is important 
to follow the standard recommendations for prompt 
systemic glucocorticoid induction for asthma 
exacerbations 

19
. 

None of the patients need antibiotics like 
azithromycin because COVID-19 is caused by a 
virus, therefore antibiotics should not be used for 
prevention or treatment. However, antibiotics can 
be used for hospitalized patients because bacterial 
coinfection is possible 

20
, but the study 

21
 

encourages early azithromycin administration at the 
first sign of a COVID-19 infection. 
The case-fatality rate in this study was 0%; 

hopefully, COVID-19 is a rare cause of death in the 
pediatric age group 

22,23
. 

Even though COVID-19 has a good prognosis in 
children, a small number of patients may develop 
(MIS-C), a rare but serious condition in which the 
heart, lungs, kidneys, brain, skin, eyes, or 
gastrointestinal organs become inflamed. 
It is unclear why some kids have developed MIS-C 

while others have not. 
The majority of children who develop MIS-C may 

deteriorate rapidly, necessitating initial admission to 
a tertiary hospital. Some children may also require 
treatment in a pediatric intensive care unit. 
During the height of the COVID-19 pandemic in 

Iraq, pediatric telemedicine healthcare services 
allowed for high-quality, effective medical care for 

children. Telemedicine assisted in the quick 
identification of patients who needed immediate 
access to emergency care, even though the 
majority of children were managed conservatively at 
home. 
 

CONCLUSION 
1-Children have less severe clinical manifestations 
of COVID-19 than adults.  
2-The frequency of symptoms has a distinct pattern 
from that of adult cases, respiratory symptoms 
shouldn't be regarded as a defining feature of 
COVID-19 in children.  
3-The majority of the patients are treated at home 
by utilizing telemedicine healthcare services. This 
type of healthcare service can be seen as a 
powerful tool to improve patient outreach and health 
outcomes with many advantages for patients, 
including: 
•Reduce healthcare costs. 
•Improve weak public health systems and create a 
global health network more responsive to 
humanitarian crises in resource-poor settings.  
•Reduce the long distance between remotely 
residing rural people and healthcare services. 
•No transportation costs. 
•Answering urgent patient concerns. 
•Access to specialists. 
•Less chance of catching a new illness. 
•Less time in the waiting room. 
•No need to take time off work and school. 
•Eliminate child or eldercare issues.  
So understanding of COVID-19 in children and 
young people will aid the treatment development. 
 

RECOMMENDATIONS 
This study recommends more clinical trials and 

studies in order to analyze the epidemiological and 
clinical characteristics of COVID-19 in the pediatric 
age group, so the children and young people could 
be saved from getting this infection and can be 
stopped from being as silent carriers and 
endangering the lives of other individuals, especially 
elderly and people with underlying chronic 
diseases, with this, pediatricians should have a high 
level of clinical suspicion to diagnose children and 
young people infected with SARS-CoV-2, because 
most of the pediatric cases are asymptomatic or 
mild, so the child’s role in the contamination chain is 
precisely established and considered. 
Also, the study recommends special attention 

needs to be paid to minimize the negative 
consequences for children by the measures taken 
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to control the COVID-19 pandemic, such as school 
closures and social distancing, in addition to that 
the study highly recommends a need for increased 
the use of telemedicine health care services in 
order to reduce the face to face appointments with 
patients to decrease the risk of transmitting the 
infection to other patients and medical staff and 
promise health care services without any boundary 
in the future, including consultations, diagnosis, 
nursing, treatment, rehabilitation, psychology, and 
some specialized services to reduce the long 
distance between remotely residing rural people 
and the health care services. 
 

Acknowledgement 

Sincere thanks to the patients involved in this 
study and their families.  
Conflict of interest: "The author declares that there 

are no conflicts of interest regarding the publication 
of this manuscript". 
 

REFERENCES 
1. Mohan B, Vinod N. COVID-19: An Insight into 

SARS-CoV2 Pandemic Originated at Wuhan City 
in Hubei Province of China. Journal of Infectious 
Diseases and Epidemiology. 2020;6(4). 

2. School M. Lung physiology and immune function 
in children could be protecting them from severe 
COVID-19 - Department of Internal Medicine 
[Internet]. Department of Internal Medicine. 2022 
[cited 4 August 2022]. Available from: 
https://med.uth.edu/internalmedicine/2020/07/21/l
ung-physiology-and-immune-function-in-children-
could-be-protecting-them-from-severe-covid-19/ 

3. Bunyavanich S, Do A, Vicencio A. Nasal Gene 
Expression of Angiotensin-Converting Enzyme 2 
in Children and Adults. JAMA. 
2020;323(23):2427. 

4. Coronavirus Disease 2019 (COVID-19) in 
Children: Practice Essentials, Background, 
Pathophysiology [Internet]. Medscape.com. 2022 
[cited 4 August 2022]. Available from: 
https://www.medscape.com/answers/2500132-
197623/what-are-the-race--age--and-sex-based-
differences-in-the-epidemiology-of-pediatric-
coronavirus-disease-2019-covid-19 

5. Christophers B, Gallo Marin B, Oliva R, Powell W, 
Savage T, Michelow I. Trends in clinical 
presentation of children with COVID-19: a 
systematic review of individual participant data. 
Pediatric Research. 2020;91(3):494-501. 

6. Guo C, He L, Yin J, Meng X, Tan W, Yang G et 
al. Epidemiological and clinical features of 
pediatric COVID-19. BMC Medicine. 2020;18(1). 

7. Song W, Zou N, Guan W, Pan J, Xu W. Clinical 
characteristics of COVID-19 in family clusters: a 
systematic review. World Journal of Pediatrics. 
2021;17(4):355-363. 

8. She J, Liu L, Liu W. COVID‐19 epidemic: Disease 
characteristics in children. Journal of Medical 
Virology. 2020;92(7):747-754. 

9. How COVID-19 affects babies and children 
[Internet]. Mayo Clinic. 2022 [cited 4 August 
2022]. Available from: 
https://www.mayoclinic.org/diseases-
conditions/coronavirus/in-depth/coronavirus-in-
babies-and-children/art-20484405 

10. Vanhems P, Endtz H, Dananché C, Komurian-
Pradel F, Sanchez Picot V. Comparison of the 
Clinical Features of SARS-CoV-2, Other 
Coronavirus and Influenza Infections in Infants 
Less Than 1-Year-Old. Pediatric Infectious 
Disease Journal. 2020;39(7):e157-e158. 

11. Kharel Sitaula R, Khatri A, Janani M, Mandage 
R, Sadhu S, Madhavan H et al. &lt;p&gt;Unfolding 
COVID-19: Lessons-in-Learning in 
Ophthalmology&lt;/p&gt;. Clinical Ophthalmology. 
2020;Volume 14:2807-2820. 

12. How to Spot COVID Symptoms in Kids – NBC 
Boston [Internet]. Nbcboston.com. 2021 [cited 6 
August 2022]. Available from: 
https://www.nbcboston.com/news/local/how-to-
spot-covid-symptoms-in-kids/2366469/ 

13. Zhang H, Li H, Lyu J, Lei X, Li W, Wu G et al. 
Specific ACE2 expression in small intestinal 
enterocytes may cause gastrointestinal symptoms 
and injury after 2019-nCoV infection. International 
Journal of Infectious Diseases. 2020;96:19-24. 

14. Xiao F, Tang M, Zheng X, Liu Y, Li X, Shan H. 
Evidence for Gastrointestinal Infection of SARS-
CoV-2. Gastroenterology. 2020;158(6):1831-
1833.e3. 

15. Coronavirus disease (COVID-19): What parents 
should know [Internet]. Unicef.org. 2022 [cited 6 
August 2022]. Available from: 
https://www.unicef.org/northmacedonia/coronavir
us-disease-covid-19-what-parents-should-know 

16. [Internet]. 2022 [cited 8 August 2022]. Available 
from: 
https://www.hackensackmeridianhealth.org/en/He
althU/2020/05/10/coronavirus-and-kids-
symptoms-and-whos-at-risk 

17. Salih A, Hamasalih K, Rahman H, Mohammed 
G. Pediatric COVID-19 infection in Sulaimaniyah 



Noor Barraq                                                                                                Epidemiological Characteristics and Clinical .. 

52                                                                                                                Ann Coll Med Mosul June 2023 Vol. 45 No.1 

Governorate, Iraq. American Journal of 
Otolaryngology. 2022;43(1):103199. 

18. 2020. [online] Available at: 
<https://www.cdc.gov/coronavirus/2019-
ncov/hcp/pediatric-hcp.html> [Accessed 8 August 
2022]. 

19. UpToDate [Internet]. Uptodate.com. 2022 [cited 
8 August 2022]. Available from: 
https://www.uptodate.com/contents/an-overview-
of-asthma-management?search=an-overview-of-
asthma%20management&source=search_result&
selectedTitle=1~150&usage_type=default&displa
y_rank=1 

20. COVID-19 Mythbusters – World Health 
Organization [Internet]. Who.int. 2022 [cited 8 
August 2022]. Available from: 
https://www.who.int/emergencies/diseases/novel-
coronavirus-2019/advice-for-public/myth-busters 

21. [Internet]. 2020 [cited 8 August 2022]. Available 
from: 
https://onlinelibrary.wiley.com/doi/abs/10.1111/dth
.13785?af=R 

22. Morand A, Fabre A, Minodier P, Boutin A, Vanel 
N, Bosdure E et al. COVID-19 virus and children: 
What do we know?. Archives de Pédiatrie. 
2020;27(3):117-118. 

23. Bhopal S, Bagaria J, Bhopal R. Children's 
mortality from COVID-19 compared with all-
deaths and other relevant causes of death: 
epidemiological information for decision-making 
by parents, teachers, clinicians and policymakers. 
Public Health. 2020;185:19-20. 

 
 
 
 
 


