
 
International Journal of Medical Laboratory 2021;8(4):241-246. 

 

 

 

Review Article 

*Corresponding Author: Department of Microbiology, Faculty of Medicine, Abadan University of Medical 

Sciences, Abadan, Iran. Tel: +989123738603; Email: s_abbasi80@yahoo.com 

The Comparison of Susceptibility to SARS-CoV-2 

Infection between Pediatric and Adults  
 

Milad Zandi 1,2 Ph.D., Saber Soltani 1,2 Ph.D., Mona Fani 3 Ph.D.,  

Haniye Shafipour 1 M.Sc., Samaneh Abbasi 4 * Ph.D. 
 

 
1 Department of Virology, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran 
2 Research Center for Clinical Virology, Tehran University of Medical Sciences, Tehran, Iran 
3 Department of Pathobiology and Laboratory Sciences, Faculty of Medicine, North Khorasan University of 

Medical Sciences, Bojnurd, Iran 
4 Department of Microbiology, Faculty of Medicine, Abadan University of Medical Sciences, Abadan, Iran 

 A B S T R A C T 

Article history 
Received: 19 May 2021 

Accepted: 14 Aug 2021 

Available online: 15 Dec 2021  

Keywords 
Adult 

Aging 

Children 

SARS-CoV-2 
COVID-19 

SARS-CoV-2 causes coronavirus disease 2019 (COVID-19) and is 

responsible for the recent pandemic in the world. It has been recently 

recognized as a challenge for public health and a significant cause of 

severe illness in all age groups. Young children and older people are 

susceptible to SARS-CoV-2 infection. However, children usually present 

mild symptoms compared to adult patients. The relationship between age, 

severity, and COVID-19 transmission is compared to determine  

whether there is any reasonable relationship between age and COVID-19. 

It should be mentioned that some risk factors may increase the 

 probability of developing severe COVID-19 by advancing age, such as 

pathophysiological changes in the respiratory system, angiotensin-

converting enzyme 2 expression in the nasopharynx, and smoking. 

Susceptibility to SARS-CoV-2 infection is independent of age, but the 

mortality rate of COVID-19 depends on age. 
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Introduction 

In December 2019, the first Coronavirus 

Disease 2019 (COVID-19) case was reported in 

Wuhan, China. COVID-19 has quickly spread 

throughout China to around the world. On 

March 11, 2020, World Health Organization 

(WHO) declared Coronavirus Disease 2019 as 

a global pandemic [1]. As of November 10, 

2020, according to a report of the WHO, 

COVID-19 has affected 49.7 million patients in 

more than 200 countries and has caused 1.2 

million deaths globally [2].  

SARS-CoV-2 is an enveloped, positive-sense, 

and single-strand RNA virus classified in the 

Coronaviridae family. According to genetic 

properties, there are four genera of 

Coronaviridae, including alpha (α), beta (ß), 

gamma (γ), and delta (δ) coronavirus. Some 

beta coronaviruses, including SARS-CoV, 

MERS-CoV, and SARS-CoV-2, can cause 

respiratory infections and pose public health 

challenges [3].   

Coronaviruses genome size is in the range of 

27-32 kb, and genome organization is  

conserved in 5′-leader-UTR-replicase-S (Spike), 

E(Envelope), M(Membrane), N(Nucleocapsid)-

3′UTR-poly(A)tail. Coronaviruses genome 

comprises two large open reading frames 

encoding polyproteins, which are processed 

into 16 nonstructural proteins by viral-encoded 

enzymes, including chymotrypsin‐like protease 

(3CLpro) or main protease (Mpro) and one or 

two papain‐like proteases [4]. 

Structural proteins of coronaviruses are 

necessary for the initiation of infection and 

assembly: surface spike glycoprotein (S) 

belongs to class I viral fusion protein that has a 

major role in binding to cellular receptors and 

the viral entry into the host cell. It consists of 

S1 and S2 subunits. The S1 subunit contains the 

receptor-binding domain (RBD) responsible for 

binding to the cellular receptor, and the S2 

subunit mediates the fusion and entrance 

process. Membrane protein facilitates the 

assembly process via increasing the membrane 

curvature. Envelope protein plays a key role in 

releasing viral particles. Nucleocapsid protein 

is crucial as interferon antagonistic and can 

support viral replication [5]. The average 

incubation period for SARS-CoV-2 is 5.1 days 

[6]; however, one study reported up to 19 days 

in a person with asymptomatic infection [7]. 

Studies showed that the main symptoms of 

COVID-19 are fever, cough, shortness of 

breath, muscle ache, confusion, and headache 

[8]. Laboratory tests and chest computed 

tomography scans were used to diagnose 

COVID-19. However, results presented in 

severe cases laboratory parameters such as low 

lymphocyte counts and bilateral pneumonia 

were common clinical features [9, 10].  

Coronavirus disease 2019 in children 

SARS-CoV-2 infects people of all ages [11]. 

Initial reports indicated that most COVID-19 

cases occurred in older people than 45 years 

compared to adults [12]. In the early of the 

outbreak prevalence of COVID-19 disease in 

children was not clear due to low diagnostic 

tests in the children population. There was no 

involvement of children under 15 years old. 

However, the total number of COVID-19 cases 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7251275/
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in children was increased [13,14]. In the early 

epidemic, some studies showed that children 

could be affected by SARS-CoV-2. A few 

studies have investigated the COVID-19 disease 

in children; researchers in a study reported that 

0.9% and 1.2% of the total confirmed COVID-19 

cases were in the range of 0–9 and 10–19 year age 

groups, respectively [15].  

Some studies showed that most children with 

COVID-19 were mild or to be asymptomatic. 

Children as asymptomatic carriers can have a 

key role in transmitting SARS-CoV-2 in the 

community [16]. However, the prevalence of 

asymptomatic SARS-CoV-2 infection in 

children has been reported at 4.4%, while 

17.4% in adults COVID-19 cases. The clinical 

symptoms of COVID-19 disease are generally 

mild in children, but most severe or critical 

illness cases in children are less than one year 

old [12]. Common symptoms of COVID-19 in 

children include fever, cough, and fatigue, 

along with nasal stuffiness, rhinorrhea, sputum, 

diarrhea, and headache [17]. The mortality rate 

of COVID-19 in children is lower than in adult 

infection [18]. According to studies, some 

features of COVID-19 vary in children from 

adults; for example, vomiting and diarrhea are 

more prominent. However, low-grade fever and 

cough also have been seen in children [19]. 

Laboratory findings such as biochemical, 

hematological, and radiological results in 

children with COVID-19 have no diagnostic 

value [20]. It is estimated that some factors can 

decrease COVID-19 severity in children, such 

as angiotensin-converting enzyme 2 (ACE2) as 

the cellular receptor of SARS-CoV-2. Besides, 

ACE2 expression increases in the nasopharynx 

with age. However, more researches are 

required to work on this hypothesis [21]. In 

addition, the low maturity of children's immune 

system can be considered as another factor for 

mild symptoms in the children population [22]. 

Researches in some studies have found that race 

may affect the susceptibility of children to 

COVID-19 as a risk factor [23]. 

Given that children are considered a ring of 

transmission of COVID-19, managing this 

group with COVID-19 is important. According 

to reports, mainly children contract the 

COVID-19 via household exposure, and 56%–

90% of children with COVID-19 had an 

infected family member [24]. So, developing 

awareness-raising tools for children and self-

care practice training can effectively manage 

children in the COVID-19 pandemic.  

Coronavirus disease 2019 in adults  

Commonly, several conditions increase the 

susceptibility of individuals to SARS-CoV-2 

infection, such as aging [25]. Both men and 

women at any age are susceptible to COVID-19 

illness. Due to pathophysiological changes in 

the respiratory system of the older group, they 

may experience a severe form of the COVID-

19 [26]. Aging plays a vital factor in severe 

COVID-19. In most cases, aging causes an 

increased disease severity, hospitalization, and 

even death. It has been reported that the 

mortality rate of COVID-19 increases via aging 

[27]. Studying 16035 patients referred to 

Tehran hospitals shows that the highest 

mortality was observed in people over 65 [28]. 

Recently, Svartengren et al. reported that 

clearance of inhaled particles in the airway 

region is decreased by increasing age [29]. In 
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addition, smoking is considered a risk factor in 

lung damage and increased severity of COVID-

19 in adults [30]. A study conducted by 

Nikpouraghdam et al. showed that older age, 

male gender, and having comorbidities were 

significantly related to the risk of death among 

patients with COVID-19 [31]. Fever, cough, 

dyspnea, and myalgia are common clinical 

presentations in older adults. Some forms of 

organ damage have been reported in adult cases 

with COVID-19, such as acute respiratory 

distress syndrome, acute respiratory failure, 

cardiac injury, and liver damage, and required 

vasopressor support for treatment [32]. 

Researchers calculated the probability of 

infection in various groups under different 

conditions by using a computational model. 

The rate of person-to-person transmission and 

the degree of prevention in outdoor activities 

were measured in this method. As a result of 

this simulation, the rate of death and the 

severity of symptoms are associated with the 

age of patients, but patients' age cannot affect 

their risk of developing the disease [33]. 

The current pipeline of vaccines for SARS-

CoV-2 infection  

Several licensed vaccines, including 

inactivated, nucleic acid-based, and vector 

vaccines, are produced to fight COVID-19. 

Moderna, Pfizer, and BioNTech are mRNA-

based vaccines encapsulated in lipid 

nanoparticles and focus on the S protein. These 

vaccines can elicit neutralization and Th1-

biased CD4+ T-cell responses. The viral-vector-

based vaccine against SARS-CoV-2, including 

Sputnik V, Oxford-AstraZeneca, Johnson & 

Johnson, are constructed from recombination 

Adenoviruses (rAd) such as rAd 5,26 or 

chimpanzee adenovirus (ChAdOx1) that carry 

the S gene of SARS-CoV-2 and induce the 

humoral and cellular immune. Sinovac, 

Sinopharm, Bharat Biotech are inactivated 

vaccines produced by growing SARS-CoV-2 in 

Vero cells containing the whole virus and can 

protect the immune response [34, 35]. 

Conclusion 

The susceptibility to SARS-CoV-2 infection is 

independent of age, even though the mortality 

rate of COVID-19 is dependent on age. After 

the prevalence of B.1.1.7 variant, evidence 

reported high hospital admissions and more 

severe illness in children and adolescents, 

leading to the general confusion about B.1.1.7 

variant. On the other hand, the population of 

young children can be a target group for 

immunization against SARS-CoV-2 infection. 
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