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SCOPING REVIEW

Epidemiological, clinical, and radiological comparison of adult and pediatric

features in COVID-19: A scoping review
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Abstract

Objective: To assess epidemiological, clinical, and
radiological characteristics of the coronavirus disease in
children and adults.

Method: The scoping review comprised search on
PubMed and Scopus Cochrane databases from January
2020 to April 2021 for English-language articles dealing
with clinical and radiological manifestations amongst
children and adults affected by coronavirus disease. Two
reviewers independently screened the titles and
abstracts.

Results: Of the 389 studies initially identified, 39(10%)
were reviewed in detail. Data suggested that children
were less frequently affected by the coronavirus disease.
The affected children showed milder disease with low
case fatalities compared to the adults.

Conclusions: There exists significant gaps in knowledge
of clinical and radiological aspects of coronavirus disease,
but the available scientific data showed that the disease
seems to be unusual in children.
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Introduction

The novel severe acute respiratory syndrome coronavirus
(SARS-CoV-2) was first reported as an epidemic starting
from the Hubei province in China. Its rapid spread
resulted in it being classified as a Public Health
Emergency of International Concern in January 2020.
Since then more than 18 million cases of coronavirus
disease (COVID-19) have been reported and have
contributed to more than 3 million deaths globally.
Emergent knowledge suggests that COVID-19 infections
are more common in infants and children than was
initially anticipated. COVID-19 infections in people aged
<18 years have accounted for 8.5% of the total infections.
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As science regarding the COVID-19 disease and spread
continues to change with the advent of new variants, it is
crucial to identify the clinical and radiological features of
the disease in both adults and children for screening and
timely treatment of COVID-19.

Epidemiological characteristics

It was noted that while all ages were affected by the SARS-
CoV-2 virus, the paediatric population aged <18 years
contributed approximately 8.5% of the total caseload,
with fewer deaths and milder symptoms compared to the
adult population.2 It is, however, possible that the
paediatric population is under-reported due to fact that
testing is dependent on symptoms and hospitalisations
and since children are more likely to be asymptomatic,
they are less likely to be tested.3 Infants and children aged
<5 years who are most vulnerable to other respiratory
ilinesses were incidentally the least affected, contributing
only 1.8% to 91 million cases from 101 countries; the
mean age for the paediatric population being 6.7 years.#5
At the start of the pandemic, children were rarely
identified as index cases due to the closure of schools and
public spaces, such as parks. However, as restrictions were
eased, there have been cases of adolescents being the
index cases for family members.6.7

The main source of exposure in children has been family
contacts which may be due to the fact that schools and
public spaces of possible exposure, such as parks, were
closed.3 In adults, the most common transmission
occurred either through family members or in close
indoor workplace settings; there are frequent cases of
clusters resulting from close social contact.®

The incubation period varies considerably between
children and adults. Adults have been shown to have an
average incubation period of 4-5 days whereas the mean
number of days of paediatric incubation are 9. This,
coupled with the fact that up to 66% of paediatric cases
identified were either asymptomatic or had mild
symptoms, has clinical significance due to increased
infectivity.910

Methods

The scoping review comprised search on PubMed, Scopus
Cochrane and Google Scholar databases from January
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2020 to April 2021 for English-language articles dealing
with clinical and radiological manifestations amongst
children and adults affected by COVID-19. The search
included 'coronavirus', 'nCoV', '2019-nCoV', 'SARS-CoV-2'
and 'COVID-19'. Studies related to pregnancy, cancer care,
infection control practices and other coronavirus-related
illnesses, such as the Middle East Respiratory Syndrome
(MERS) and SARS were excluded. All the titles and
abstracts of the identified studies were evaluated by two
reviewers independently. Abstracts not compatible with
the eligibility criteria were excluded. After the screening,
filter was applied to all the selected studies for retrieving
full-text review.

Results and Discussion
Of the 487 studies identified, 439(90.1%) were from
PubMed and 48(9.8%) were from Cochrane. After
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removing the duplicates, 389(88.6%) were shortlisted,
and, from among them, 39(10%) were reviewed in detail
(Figure-1). In-depth multi-organ system comparison was
done for the comparison of clinical characteristics of
children and adult with COVID-19 (Table, Figure-2).

Clinical manifestations

Eye: Conjunctival congestion was found in children and
adults as an initial symptom or the during the disease.’-13
The risk factor for congestion can be frequent hand-eye
contact in both populations.’.13 With conjunctival
congestion, adults also presented with ocular pain,
photophobia and blurred vision."

Respiratory diseases
During the life-threatening pandemic, many children
were found to be asymptomatic or were infected as a part

Table: Comparison of clinical characteristics of children and adult with coronavirus disease (COVID-19).

Adults

Clinical Manifestations Paediatrics
Eye diseases
Eye manifestation Among n= 570 children, (48.4%) had conjunctival congestion'?
In 216 patients, 49 children developed ocular symptoms out of
which 27 developed conjunctivitis'3
Respiratory diseases
Pharyngitis In an observational study conducted in china pharyngitis was

found in 3% (n= 36) of the patients
Bronchopneumonia
27%(n= 41) children presented with pneumonia'®
One child (11.1%) among 9 children'’
ARDS 13(0-6%) children developed ARDS (n=2143)2

Gastrointestinal diseases

Gastritis/ gastroenteritis Among 41 children 5% had gastroenteritis?6

Among n=570, (90.9%) had gastrointestinal symptoms2

Viral hepatitis

Cardio Vascular diseases

Acute Myocardial Infarction Six children had increased CK MB (86.5%) n=57012

Acute Kidney Injury
Encephalopathy
Skin manifestation

Radiological Findings:

In a study of 36,Pneumonia was present in 19(52%)1*

Among 44 children 19 develop viral Hepatitis (43%)

Among 570 children, 18.4% of the children acute kidney injury'2
N=50, 4 patients (14.8%) had neurological symptoms26

dermatologic or mucocutaneous lesions were seen in 70.9% n=57012

In a study conducted in Hubei, 12 out 37 patients had conjunctivitis.5’
Conjunctivitis confirmed in 3(2.5) (n=121)58
33 (6.2%) patients out of 522 patients had conjunctivitis'?

33% adults (N=280) were diagnosed with pharyngitis'>

71.4% (n=14) had pneumonia®
All patients 100% (n=41) had pneumonia28
All 100%(138)of the patients developed pneumonia'®
A study conducted in China showed 25% of the patient had ARDS out of 18721
A cohort n= 201, 84 patients (41.8%) patients developed ARDS,22
29% of the patient developed ARDS20
19.6% had ARDS1?

A cross sectional study 1% of the adult had gastroenteritis2>
In 59 patients with COVID 19, 15(26%) of the patients had gastritis>.12
Among 204 patients 35(34%) had gastritis2>
10.5%(1099) patient had increased bilirubin levelss0
19 (15%) had acute hepatitis out of 183 patients2!

37.50% (6 of 16) n=187 with high troponin levels and without underlying CVS disease?!
5 out of 41 patients had Ml associated with COVID 1924
7.2% out of 138 patients had MI1
14.6% (n=187) developed acute kidney injury?!

(9 of 198 [4.5%]) diagnosed on the basis of high plasma urea and creatinine*
N= 214, 76 (36%) patients had neurological symptoms which included
acute cerebrovascular disease, ataxia and skeletal muscle injury®!

N= 88, 18 (20.4%) patients' erythematous rash (14 patients), widespread
urticaria (three patients) and chickenpox-like vesicles (one patient).

Peri-bronchial distribution was seen more frequently in paediatric group, Multifocal bilateral ground glass opacities (GGOs) with patchy consolidations,

as compared to adult group (28.6% versus 2.3%, p = 0.048) while
sub-pleural distribution was seen almost equally in both the groups*

prominent peripheral distribution and preferred posterior part
or lower lobe predominance36-38

ARDS: Acute respiratory distress syndrome, CNS: Central nervous system.
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Record Identified through database Searching
n= 487 (PubMed-439; Cochrane- 48)

389 articles were screened after
removal of 98 duplicates

Full text articles assessed for eligibility
n=93

Studies included in review
n=39

Figure-1: Review flow-chart.

Records Excluded
n=394

-No relevant data

-Other than English

-Therapeutic management
-Laboratory investigations

-Issues related to pregnancy
-Cancer care

-Comparison with MERS and SARS
-Virology focused

Full-text articles excluded
n=54

-Full text unavailable

-No relevant data

-Clinical manifestations were not
discussed

-Pre-prints, articles not pre-reviewed

Viral encephalitis***

Tonsillitis***

Pharyngitis***

Bronchiolitis**
Acute Bronchitis**
Bronchopneumonia***

ARDS***

Acute Kidney Injury*

Figure-2: Comparison of clinical characteristics of children and adult
with coronavirus disease (COVID-19).

Acute cerebrovascular disease*

Encephalopathy*

- Conjunctivitis***

Eye lid Dermatitis**

Acute Myocardial Infarction**

Gastritis***
GERD**

Liver disease**

*(Only in adults)
** (Only in children)

*** (Both adults and children)

of family clusters. They were
mostly asymptomatic or had
milder respiratory disease.

Pharyngitis: In an observational
study, conducted in China on
children aged from 0 months to
16 years, 3% (n=36) had
pharyngitis.* In another study
conducted in France, 33%
adults (n=280) were diagnosed
with pharyngitis.’>

Bronchiolitis: A study from
Spain conducted on children
aged 9 months to 6 years,
12% (n=41) were identified as
having bronchiolitis.16

Acute bronchitis: A
retrospective review identified
that among children (n=9;
aged 2-9 years) with their 14
adult family members, 2 had
bronchitis, but none of the
adults reported it.17

Pneumonia: An observational
study conducted on children
(n=36; aged from 0 months to
16 years) in China, 19(52%)
presented with pneumonia.’#
However, in another study, a
child with 10 adult family
members was identified with
pneumonia.'’ Similarly, a study
from Spain showed 11 children
(age: 9 months to 6 years; n=41)
had pneumonia.’® Moreover,
two studies conducted in
Wuhan, China, all adults
presented with pneumonia.!”.8

Acute respiratory distress
syndrome: A study conducted
in China had 138 patients of
whom 19.6% (n=27)
developed Acute respiratory
distress syndrome (ARDS).1? A
study in China showed the
presence of ARDS in 12 (29%)
of 41 patients as a
complication of SARS-CoV-2.20
Another study in China
showed 25% of the patients
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had ARDS out of 187.2" A cohort of 84 patients was enrolled
in a study which reported 41.8% patients with ARDS.22
Moreover, a study on children showed that 13(0-6%)
children developed ARDS (n=2143).23

Acute myocardial injury: A study analysed prospectively
collected data of 41 hospitalised patients. In 5(12%)
patients, there was a substantial raise in troponin | levels,
, showing evidence of acute myocardial injury (AMI).
There was no prior history of cardiac disease among these
patients.2* A retrospective review was conducted on 9
children aged 2-9 years and their 14 adult family members
admitted to a hospital in China. It was reported that 6
children and 2 adults had high creatine kinase-myocardial
band (CK-MB), which means that SARS-CoV-2 can cause
heart injury; CK-MB was taken as an indicator of
myocardial injury.® Another study reported that among
187 patients, 52 had elevated troponin I. Underlying
cardiovascular disease (CVD) was present in 36 (54%)
patients, whereas 16(46%) had high troponin | without
any underling disease.2! From other recent data, among
138 hospitalised patients, 16.7% had arrhythmias and
7.2% had AMI. Cardiac injury was considered present if
the serum levels of cardiac biomarkers, like troponin |,
were above the 99th percentile upper reference limit, or
new abnormalities were shown in electrocardiography
and echocardiography.!®

Gastrointestinal system: In a multi-centre cross-
sectional study, 103(50.5%) of 204 patients presented
with one or more digestive symptoms. The symptoms
included lack of appetite (78%), diarrhoea (34%), vomiting
(3.9%), and abdominal pain (1.9%). Only 1% patients were
diagnosed having gastroenteritis, oesophageal reflux
disease (GERD), hepatic insufficiency and fatty liver.
Moreover, increased levels of alanine transaminase (ALT)
and aspartate aminotransferase (AST) were significantly
high in patients suffering from digestive symptoms
compared to the patients without the digestive
symptoms. Therefore, it was suggested that the patient
suffering from digestive iliness are more prone to develop
liver injury.25 On the contrary, a study in Spain showed
that only 5% children had gastroenteritis.'®

Viral hepatitis: A retrospective single-centre case series
analysed patients with COVID-19 at the Seventh Hospital
of Wuhan City, and revealed that among 187 patients,
19(15%) developed acute liver injury as a complication of
COVID-19.2" In another retrospective cohort study, liver
injury was found in 43(22%) patients with increased ALT
and 59(30%) patients with increased AST.26 Furthermore,
case report of 59-year-old women who presented in the
emergency department with the complaint of dark-
coloured urine, work-up done for acute hepatitis revealed
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that AST and ALT were very high. On next day, she
developed respiratory complaints and was found to be
positive for COVID-19.27

Acute kidney injury: A retrospective study in China had
187 patients, and, of them, 18(15%) patients suffered
acute renal injury as a complication of SARS-CoV-2.21 Also,
9(4.5%) patients each had kidney injury indicated by
elevated plasma urea and serum creatinine.26

Viral encephalitis: A case report of a 24-year-old male
with history of fever and generalised fatigue for nine days,
brain magnetic resonance imaging (MRI) showed hyper-
intensity along the wall of the right lateral ventricle and
hyper-intense signal changes in the right mesial temporal
lobe and hippocampus, suggesting the possibility of
SARS-CoV-2 meningitis.2® Another case report of an 11-
year-old previously healthy child who presented with
status epilepticus, cerebrospinal fluid (CSF) revealed
encephalitis.’®

Acute cerebrovascular disease: The four patients
reported with COVID-19 in the city of Sakarya, Turkey
were simultaneously diagnosed with acute ischaemic
stroke. All four patients had risk for stroke, and three of
them had hypertension and 1 had diabetes mellitus. Of
the patients with stroke, 2 had large vessel stenosis, and 2
had small vessel occlusion.28

Skin Manifestation: The cutaneous manifestation of
SARS-CoV-2 infection in children differ from those in
adults. In paediatrics, the chilblain-like lesions is more
common, and these erythematous, oedematous macules
are found in the dorsum of the fingers and toes.2?
Chilblains-like lesions were reported from France, the
Middle East and Spain.39-32 |n adults, the presence of
erythematous rash, urticaria and chicken-pox-like vesicles
that mainly appear on the trunk, are less itchy and heal in
a few days.33-35

Radiological finding

Radiological investigations have an established role in the
early detection and management of COVID-19. Thin slice
chest computed tomography (CT) is the radiological
investigation of choice because of its proven role in the
early detection of abnormal findings associated with
COVID-19. Chest radiography has also got some utility,
but has lower sensitivity compared to CT, and that is why
it is not used as first-line imaging modality for COVID-
19.3637 Much has been written about radiological
presentation of COVID-19 in adult patients compared to
paediatrics because of lower number of cases in the
paediatric population. Chest CT findings are varied; some
may be specific and others non-specific based on the
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published literature. The findings consistently reported in
literature regarding the imaging appearance of COVID-19
in adults are multifocal bilateral ground glass opacities
(GGOs) with patchy consolidations, prominent peripheral
distribution and preferred posterior part or lower lobe
predominance.3840 GGOs with typical crazy-paving
pattern have also been described. Consolidations as
solitary and pure findings have been reported much less
commonly.3741 The reversed halo sign (central GGO
surrounded by a more or less complete ring of
consolidation) on CT examination has also been observed
associated with COVID-19.3742

On the other hand, pleural effusion, lung cavitation and
lymphadenopathy have also been reported with rare
occurrence.#143-45 Pneumothorax has also been reported
in a case report.#6 According to a recent study focussing
on the differences in clinical and imaging presentation of
paediatric patients in comparison with adult patients, CT
chest was more likely positive in adults (91.5%) compared
to paediatric patients (50%). It has also been reported that
SARS-CoV-2 involved greater number of pulmonary lobes
in adults compared to the paediatric population, meaning
widespread occurrence of pulmonary opacities on CT in
adults. Bilateral lung involvement was seen more
frequently in adults compared to paediatric patients
(83.7% versus 57.1%). Peri-bronchial distribution was seen
more frequently in the paediatric group compared to the
adult group (28.6% versus 2.3%, p = 0.048), while sub-
pleural distribution was seen almost equally in both the
groups. GGO was the most common feature (53.5%),
followed in frequency by GGO with consolidations in
adults. In the paediatric group, GGO (42.9%) was also the
common feature followed in frequency by bronchial wall
thickening (28.6%), GGO with consolidations (14.3%) and
nodules (14.3%). Lung severity scores in adults were
higher than those in the paediatric group (8.89+4.54
versus 1.86+2.41).47

A study done in China reported two types of radiological
findings in a cohort of 36 children: multiple opacities and
patchy opacities. More than half of them (53%) had
pulmonary GGOs on CT scan, consistent with findings
recorded in the adults. Approximately half of them had no
abnormal radiological findings.’# Another study recorded
radiological findings in 9 COVID-19 children and their 14
positive family members. Five of the 9 children (55%) had
no abnormal findings on chest radiograph. In the
remaining 4 children, 2 had findings consistent with
bronchitis, 1 showed bronchopneumonia and 1 had
pulmonary consolidation associated with GGO. On the
other hand, only 4(28.6%) of the adult patients had
normal chest radiographs. In those having abnormal

Epidemiological, clinical, and radiological comparison of adult and pediatric features in COVID-19...

chest radiographs, pulmonary consolidation, nodular
shadows and GGOs were seen in 50%, 42.9% and 35.7%
respectively.l”

A letter published in the 'New England Journal of
Medicine' recorded clinical and radiological findings of
171 COVID-19 children. Out of these, 111 were diagnosed
with pneumonia. Those having pneumonia, GGOs, local
patchy shadowing, bilateral patchy shadowing and
interstitial abnormalities were seen in 32.7%, 18.7%,
12.3% and 1.2% children respectively.#8 One study
recorded findings in three neonates with COVID-19 born
to mothers with COVID-19. All the three had non-specific
findings on chest radiographs.#9 Chest CT findings in 15
paediatric patients with COVID-19 in another study found
that 6 of them had no clear lesions, while 9 children had
either symmetrical or asymmetrical sub-pleural ground
glass nodular shadowing involving single or multiple
lobes.>0

Another study documented CT chest findings in 20
paediatric COVID-19 patients in early, advanced, critical
and recovery stages. Four children (20%) had no
pulmonary lesions, while 6 (30%) had unilateral and 10
(50%) had bilateral pulmonary lesions in the early stage.
All the sixteen children showed sub-pleural lesions
consistent with imaging appearance of COVID-19 in
adults. Ten patients showed consolidation with
surrounding halo sign, while GGOs, fine mesh shadowing
and tiny nodules were seen in 12, 4 and 3 patients
respectively. Children in advanced and critical stages had
further involvement of the pulmonary parenchyma with
expansion in the lesions and densities. Six patients (6/20)
underwent CT chest examination in the recovery phase.
There was complete resolution of pulmonary lesions in
two cases, while the rest had some non-residual
findings.>? One study analysed 31 paediatric patients
diagnosed with COVID-19 in northern China. Out of these,
30 cases had CT chest examination and one underwent
chest X-ray examination. Out of 30 CT chest examinations,
16(53%) had no abnormal findings, while 14 (47%) had
abnormal findings. Nine of those having abnormal Chest
CT examinations, had sub-pleural patchy ground glass
shadows and nodules, and some were associated with
consolidations. None of the children had findings of white
lung, pleural or pneumothorax.>2 Few case series
featuring COVID-19 patients found that 50% to 80% of the
children had abnormal findings on CT chest,
predominantly sub-pleural GGOs and nodules in lower
lobes.>3-55

In the light of literature, children tend to have repeated
viral exposures which might help theirimmune system to
be stronger against SARS-CoV-2.5 Moreover, higher
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concentration of angiotensin converting enzyme-2 in
children can also be responsible for milder disease in
children.56

Conclusion

COVID-19 has a variety of clinical presentations in children
as well as in adults, and fever and respiratory symptoms
alone should not be considered a hallmark. Children and
adults both have almost similar symptoms. However, the
course of disease is generally milder in children,
indicating better prognosis compared to adults.
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