
 

7 

MINIREVIEW           Open Access 

COVID-19: An Insight Into the Pandemic of a New 

Emerging Coronavirus 

Olusola A. Akanbi, Oluyinka O. Opaleye*, Adekunle O. Olowe, Olusola     
Ojurongbe  

 

Department of Medical Microbiology and Parasitology, Ladoke Akintola Univer-

sity of Technology, Osogbo, Osun State Nigeria 

Background: Since Decem ber  2019, a novel Coronavirus nam ed Severe Acute Res-

piratory Syndrome Coronavirus 2 (SARS-CoV-2) has been implicated in an outbreak of  SARS-

like illness, which began in a wild animal market of Wuhan in Hubei province of China and the 

World Health Organization (WHO) was alerted on the 31st December 2019 of this public health 

threat. On the 11th  March 2020, the WHO announced that this disease termed COVID-19 has 

become pandemic, the first for any coronavirus. Coronaviruses are a large family of viruses that 

cause illness such as the common cold to more severe diseases such as SARS. To date, the virus 

has spread to over 100 countries, including 40 countries in Africa, including Nigeria.  As at the 

time of this publication over 300,000 cases has been reported  world-wide with over 14,000 

deaths mostly from China and Italy. The Nigerian Centre for Disease Control (NCDC) has since 

put in place measures to contain and prevent the further spread of the virus. This review high-

lights the current situation and knowledge of the newly emerged SARS-CoV-2 and its epidemio-

logical trends.  
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1.0 INTRODUCTION 

Coronaviruses (CoVs) infect a wide range of vertebrates, 

such as bats, snakes, birds, humans, and other wild 

animals [1, 2]. They are broadly divided into two based 

on their virulence; the low pathogenic CoVs and the 

highly pathogenic CoVs  [3]. Before December 2019, 

there were six known CoVs which cause disease in 

humans. Four are classified as low pathogenic CoVs 

namely the HCoV-229E, HCoV-HKU1, HCoV-OC43 and 

HCoV-NL63, which are responsible for approximately 

15% of common colds. The remaining two are highly 

pathogenic CoVs including Severe Acute Respiratory 

Syndrome (SARS) and the Middle East Respiratory 

Syndrome (MERS) CoVs which mainly infect the lower 

respiratory tracts causing fatal pneumonia with high 

mortality rates in humans [2, 4].  

In December 2019, a novel CoV now designated the SARS

-CoV-2 by the International Committee of Taxonomy of 

Viruses (ICTV) emerged in the city of Wuhan, China 

causing an outbreak of a SARS-like illness [5–7]. The 

coronavirus disease 2019 (COVID-19) was first reported 

to the World Health Organization (WHO) on 31st 

December 2019 [8]. The novel SARS-CoV-2, currently 

believed to have originated from wild animals specifically 

bats, and now with evidence of human-to-human 

transmissions, have spread across the cities or territories 

in China and internationally to all the continents of the  

world (Figure 1) with cases reported in 168 countries as 

at 19th March 2020 [9]. In the space of fewer than three 

months, the COVID-19 has been responsible for over 

300,000 cases and 14,000 deaths worldwide mostly from 

China and Italy with up to 3.5% mortality [10] as at the 

time of this publication, and the figure keep rising. 

On 30th January 2020, the WHO declared the outbreak 

of COVID-19 as a Public Health Emergency of 

International Concern, posing a high risk to countries 

with vulnerable health systems [11]. On the 11th March, 

2020, COVID-19 was declared as a pandemic, the first for 

any coronavirus [12]. On the 27th February 2020, the 

first case of the novel COVID-19 infection was reported in 

Nigeria as an imported case from an Italian returning 

back to work  in Nigeria. On the 9th March, a second case 

was confirmed, which was a contact linked to the index 

case  and by 22nd March, the total cases in Nigeria have 

risen to thirty [13]. This review summarises the current 

knowledge on the COVID-19, its characteristics, and 

updates on the current epidemiological trends. 

2.0 VIROLOGY 

Coronaviruses (CoVs) are enveloped, single-stranded 

RNA viruses belonging to the family Coronaviridae. 

SARS-CoV-2 identified on the 7th of January 2020 

belongs to the subfamily Orthocoronavirinae and the 

genus betacoronavirus [1, 2, 11]. The genome of CoVs is a 

positive-strand RNA with sizes ranging from 26 to 32kb 
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Figure 1: The w orldw ide distr ibution of cum ulative Coronavirus cases as at 20th March 2020.  

Source : https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases  
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in length, the largest among RNA viruses. The CoV 

particles are pleomorphic or spherical and range from 

150 to 160nm in size, with the genomic RNA, 

nucleoprotein, capsid, matrix, and S-protein associated 

[2] (Figure 2).  Although SARS-CoV-2 shares 79% of its 

genome with SARS-CoV, it is more transmissible and also 

with lower case fatality rate, and the genome contains a 

novel orf8 [14]. Analysis of the full genome sequence 

shows that the SARS-CoV-2 is not a recombinant virus, 

but the novel CoV has higher nucleotide identity with bat 

SARS-like-CoV than with that of human SARS-CoV [3, 

14]. The receptor-binding domain of the S-protein of 

SARS-CoV-2 is very similar to that of SARS-CoV in 

structure, however, with some differences in amino acid 

composition, suggesting that the human ACE2 could be 

the receptor for the entry of SARS-CoV-2 [15]. Also, the 

SARS-CoV-2 S protein bind to ACE2 with higher affinity 

than SARS-CoV S-protein [3, 8, 16].  

3.0 EPIDEMIOLOGY 

The SARS-CoV-2 has high pathogenicity and 

transmissibility, judging from how it has spread to over 

100 countries in less than three months [17]. The mean 

incubation period for COVID-19 has been calculated to be 

2-10 days, though it varies widely between individuals 

but on average of about five days [11, 18]. The virus is 

mostly shed in respiratory fluids of infected people; 

however, the virus can be detected in other specimens, 

including stool and blood [19], and can be transmitted by 

droplets and contact with infected people. Asymptomatic 

people also may be infectious [17, 20]. It is not evident 

whether mother-to-child transmission of the virus is 

possible, however, care should be taken as new-borns as 

much as other age groups are susceptible to infection by 

the novel SARS-CoV-2 [17]. There are indication that  

SARS-CoV-2 may survive in the air in some settings for 

up to 8 hours. Ongoing studies are specifically 

investigating how humidity, temperature and ultraviolet 

lighting affects the virus as well as how long it lives on 

different surfaces, including steel.  

COVID-19 is associated with mild symptoms such as dry 

cough, sore throat, and fever and in majority of cases 

there is spontaneously resolution of these symptoms. 

However, in some cases, various fatal complications such 

as organ failure, septic shock, pulmonary oedema, severe 

pneumonia, and Acute Respiratory Distress Syndrome 

(ARDS) has been recorded [11]. Older adults and people 

with severe underlying chronic medical conditions such 

as heart or lung disease or diabetes seem are at higher 

risk for developing these serious complications [21].  

4.0 PATHOGENESIS 

The detail of the pathogenesis of COVID-19 is yet to be 

fully understood, however, it is thought to have a similar 

course to that of SARS and MERS. As a virus whose main 

target is the respiratory system, severe pneumonia, 
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Figure 2: Three-dimensional medical illustration of 2019 Novel Coronavirus SARS-CoV-2 
Source: https://www.scientificanimations.com/3d-medical-animation-still-shot-showing-coronavirus-structure/  
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RNAaemia, combined with the incidence of ground-glass 

opacities, and acute cardiac injury are the main features 

[22]. Reports show that COVID-19 patients showed high-

er leukocyte numbers, abnormal respiratory findings, and 

increased levels of plasma pro-inflammatory cytokines 

[23]. There is also a significantly high level of circulating 

cytokines and chemokines in some patients. Some of the 

severe cases that were admitted in intensive care showed 

high levels of pro-inflammatory cytokines such as IL2, 

IL7, IL10, GCSF, IP10, MCP1, MIP1α, and TNFα which 

are believed to contribute to disease severity [22, 24].  

5.0 CLINICAL SYMPTOMS 

COVID-19 has an incubation period of approximately 5 

days after which symptoms begin to appear. It has been 

estimated that the time between the onset of symptoms 

and death in infected people is between 6 to 41 days and 

14 days on the average [25]. This however, depends on 

other host factors such as the age of the patient at infec-

tion and the immune status, as people above 70 years of 

age tend to have a more fatal outcome compared to those 

younger [23].  The most frequent presenting symptoms in 

COVID-19 patients at the onset include fever, dry cough, 

shortness of breath, myalgia, fatigue and others such as 

sputum production, headache, pharyngalgia and diar-

rhoea in few patients [22, 26]. Patients with severe out-

comes developed acute respiratory distress syndrome 

(ARDS) and most of them required transfer to an inten-

sive care unit (ICU). Deaths occurred due to multiple or-

gan failure [21, 23, 27, 28].  

Some extra-pulmonary features seen in patients include 

abdominal disorders, nausea, vomiting, diarrhoea, and 

acute renal failure. Other clinical findings also found are; 

increase in white blood cells, mainly neutrophils, and 

decrease in lymphocytes, platelets, and red blood cells 

[29]. Half of the patients showed comorbidities (hyper-

tension, cardiovascular disease and diabetes). Infection 

with COVID-19 virus has not been commonly diagnosed 

in children so far and the few infected have a mild form of 

the disease [30]. COVID-19 has severe outcomes in the 

elderly, people with underlying health conditions and 

pregnant women. The disease has been shown to be asso-

ciated with preterm births or miscarriages in pregnant 

women infected late in pregnancy. However there is no 

sufficient data to suggest vertical transmission of the dis-

ease [31, 32]. 

6.0 DIAGNOSIS 

The WHO has recommended that the decision to test 

should be based on clinical and epidemiological factors 

and linked to an assessment of the likelihood of infection 

[17]. Samples for testing should also be collected as soon 

as possible, and testing of appropriate specimens from 

patients meeting the suspect case definition for COVID-

19 is a priority for clinical management and outbreak 

control, which should be guided by a laboratory expert.   

Specimens to be collected include nasopharyngeal and 

oropharyngeal swab or wash in ambulatory patients and/

or sputum (if produced) and or endotracheal aspirate or 

bronchoalveolar lavage in patients with more severe res-

piratory disease. Additional clinical specimens such as 

blood or stool may be collected as the COVID-19 virus has 

been detected in blood and stool [19]. Patients showing 

clinical signs such as fever and or respiratory tract symp-

toms, radiographic evidence, low or normal white-cell 

count or low lymphocyte count in the early period, and 

those with an epidemiological history, consistent with 

any two clinical features, are diagnosed as suspected cas-

es. Suspected cases should be confirmed using nucleic 

acid amplification tests (NAAT), such as rRT-PCR by tar-

geting a consensus E region of pan beta-CoV or other 

more specific regions (such as RdRp or N region) fol-

lowed by nucleic acid sequencing when necessary [3]. 

RNA extraction should be carried out in a biosafety cabi-

net in a BSL-2 or equivalent facility, but for viral culture 

up to BSL-3, however, viral culture is not required for 

routine laboratory diagnosis [33]. Serological tests for 

COVID-19 are currently under development, although a 

significant challenge may be the possibility of cross-

reactivity with other CoVs. 

7.0 TREATMENT 

There is currently no specific effective antiviral treatment 

or vaccine for COVID-19, so treatment involves sympto-

matic and supportive care. These include bed rest, ade-

quate nutrition, prevention of dehydration and maintain-

ing water, electrolyte, and acid-base balance, keeping vi-

tal signs, maintaining oxygen saturation and blood pres-

sure, and treating complications, such as secondary infec-

tions or organs failure in patients with severe infections 

[4, 11]. Alpha-interferon and lopinavir/ritonavir have 

been suggested for treatment, however, due to the high 

transmissibility and mortality of COVID-19, many antivi-

ral therapy options are undergoing investigation which 

include; Remdesivir: ribavirin and Convalescent thera-

pies [28, 34]. Favilavir, formerly known as Fapilavir, ini-

tially licensed for use against CoVs may also be a valuable 

drug [4]. Chloroquine, an antimalarial drug has also been 

found to be inhibit SARS-CoV-2 in-vitro. Chloroquine  

has been found to be active against several viral infec-

tions however with little successes, but recent data sug-

gest it may be useful in treating COVID-19 patients how-

ever clinical trials are on-going [35, 36]. 
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8.0 CONTROL AND PREVENTION  

There is currently no vaccine available for preventing 

2019-nCoV infection. The spike protein may serve as a 

vaccine candidate, but the effect on humans requires fur-

ther evaluation. The limitation of the spread of the virus 

is the current strategy for prevention, and it focuses on; 

early case detection and diagnosis, rigorous infection 

control, animal source containment, timely case report 

and rapid information dissemination [4].  For the general 

public, the WHO has issued the following recommenda-

tions: 

1. Avoid close contact with subjects suffering from acute 

respiratory infections. 

2. Wash your hands frequently with alcohol-based sani-

tizers and soaps, especially after contact with infected 

people or their environment. 

3. Avoid unprotected contact with farm or wild animals. 

4. People with symptoms of acute airway infection 

should keep their distance, cover coughs or sneezes 

with disposable tissues or clothes and wash their 

hands.  

5. Strengthen, in particular, in emergency medicine de-

partments, the application of strict hygiene measures 

for the prevention and control of infections. 

6. Individuals that are immunocompromised should 

avoid public gatherings [34, 37]. 
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