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Abstract: The SARS-CoV-2 disease (COVID-19) is an infection caused by a virus that was discovered in the Chinese ancient 
city of Wuhan in December, 2019 in patients reported with pneumonia, shortness of breath and fever. Common symptoms of the 
virus include dry cough, nasal congestion, sore throat, loss of taste and smell, tiredness, and fever etc. Coronaviruses are single 
RNA-enveloped positive-sense viruses of ~30kb. They are classified into different genera based on their genomic structure as α, 
β, γ, and δ genera. Only the α and β genera of coronavirus can be transmitted to mammals. The recent SARS-CoV-2 is associated 
with the β family of coronavirus. The mode of transmission is basically via droplets from the nose or mouth of an infected person. 
The virus has a life cycle comprises of 5 steps; cellular attachment, invasion, replication, viral maturation and cellular escape. 
The mode of cellular invasion is via binding of the spike protein to angiotensin converting enzymes 2 receptor (ACE2). 
Knowledge on the SARS-CoV-2 RNA dependent RNA polymerase (RdRp) and spike protein, in conjunction with 
immunological alterations are the most promising targets for vaccine development. Manifestation of SARS-CoV-2 symptoms is 
very vital to the understanding of the disease. Since the inception of the virus, researchers have tried to accumulates the mild and 
severe symptoms of the disease in different pathological condition. The recent sharp increase in the infection rate based on the 
number of confirmed cases in some part of the world is worrisome, thus it has been perceived as the second wave of the virus. 
The second wave might last longer than expected, therefore, it is imperative to enlighten Nigerians on the immunological 
alteration of this virus, alongside the clinical manifestations that can arise due to SARS-CoV-2 infection – from infants to elderly; 
from asymptomatic patients, mild to severe cases and in patients with preexisting medical condition. Likewise, public awareness 
of the different strains of SARS-CoV-19 is lacking. There is little or no comprehensive research on the different variants of the 
coronavirus and their impending impact on the global community. 

Keywords: SASR-CoV-2, Coronavirus, Variant, Pathogenesis, Disease, Second Wave 

 

1. Introduction 

The discoveries of different variants of the original 
SARS-CoV-2 virus have become a major public health 
problem. Since early 2020, different variants of the virus have 
been reported. It is a known fact that viruses constantly mutate 
and coronavirus is not an exception, although not all mutation 

result to a significance increase in viral transmissibility and 
cellular evasion. From December 2020 to March, 2021, many 
countries, including Nigeria have experience an enormous 
increase in the number of SARS-CoV-2 active cases. Public 
awareness of the different strains of SARS-CoV-19 is lacking. 
There is little or no comprehensive research on the different 
variants of the coronavirus and their impending impact on the 
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global community. This increase in infection rate has been 
attributed to the emerging of new mutations from the original 
strain of the virus, therefore, ushering the world into the 
“Second wave” of the pandemic. Two of the major countries 
affected by the second wave of the virus are the United 
Kingdom and South Africa. In late 2020, the United Kingdom 
discover a new variant of coronavirus with mutation on the 
viral genome, especially in the spike glycoprotein called 501Y. 
VI (from the B. 1.1.7 family). As of late December 2020, the 
United Kingdom recorded more than 3000 cases of the new 
variant. Sequent to the UK variant another variant was 
discovered in South Africa in October 2020 that has mutations 
different from that of the UK variant called the 501Y. V2. 
These new variants have been declared variants of concerned 
as the risk associated with them is said to be very high, with 
high impact on health care systems. 

In late December, a new variant was correspondingly 
discovered in a sample collected in Osun State, Nigeria. This 
variant is called the B. 1.525 variant with an E. 4.8.4 mutation. 
The variant is said to have a different lineage from the other 
two variants discovered in UK and South Africa. Recently 
Nigeria has recorded a high number of COVID-19 cases, 
which has stimulated a public health concern and 
implementation of stringent measures to adopt the 
non-pharmaceutical preventive strategies. 

The first wave of the coronavirus-2 stated in the Chinese 
ancient city of China from patients reported to be suffering 
from pneumonia and other respiratory related infection. As of 
January, 2020, the Chinese Government confirmed the virus 
as novel type of coronavirus, later named severe acute 
respiratory syndrome-coronavirus – 2 (SARS-CoV-2) or 
coronavirus-19 (COVID-19) to differentiate it from the former 
SARS-CoV that was discovered in 2002. Since then, the 
global infection rate has been on the increase, rising public 
health concern about the virus. On the 11th of March, 2020, the 
novel virus was declared a pandemic by the World Health 
Organization (WHO) due to the high increase number of 
infections. Renominations and different measures were taking 
to curb the overwhelming health challenges. SARS-CoV-2 
have cause devastating impact globally on human lives, it has 
affected human activities with much impact on the global 
economy. The main viral clinical manifestation of the includes 
shortness of breath, sore throat, dry cough, nasal congestion, 
fever, muscle weakness, chest tightness, excessive mucus 
production, pneumonia, and acute respiratory distress 
syndrome [1-7]. Among these manifestation, fever, dry cough 
and body weakness are regarded as the most prevalent 
symptoms in SARS-CoV-2 patients [8, 9]. 

Viral genetic sequencing from five hospitalized patient with 
pneumonia between mid to late December, 2019 has shown 
similarities with the previous β coronavirus (β-CoV) strain in 
all the patients [10]. After the genetic sequence of the β-CoV, 
it was discovered to be 88% identical to the earlier genetic 
sequence of two SARS-like coronaviruses: batSL-CoVZC45 
and bat-SL-CoVZXC21, all from bat. It was also discovered 
to be 50% identical to the genetic sequence of the Middle East 
Respiratory Syndrome coronavirus (MERS-CoV) that was 

discovered in 2012 [11]. These similarities have served as a 
gate way to understanding the structure and molecular 
pathogenesis of the novel coronavirus. Furthermore, 
investigation on the virus by Chinese scientist has reveal that 
the viral invasion requires angiotensin-converting enzymes 2 
(ACE2) receptor during cellular attachment to the host cell. 

While vaccines are been develop by scientist all over the 
world, we cannot shy away from the fact that more strains of 
the virus might surface. Nobody knows the virulency that will 
accompany some of these mutated future variants. That said, 
public understanding of SARS-CoV-2 immunological 
alteration, clinical manifestation and latest variants are very 
important. This paper aims to expatiate on the pathogenesis of 
SARS-CoV-2, the immunological mechanism of cellular 
invasion, clinical manifestation in different disease conditions, 
and latest variants. This is to enlighten Nigerians on the latest 
development on the current mutation arising from the 
SARS-CoV-2 virus. 

2. Biochemical Fundamentals of  

SARS-CoV-2 Infection 

2.1. SARS-CoV-2 Invasion and Replication 

The advent of the Severe Acute Respiratory Syndrome – 
Corona Viruses -2 (SARS-CoV-2) in late 2019 is said to have 
destabilize health system across the world. This comes 16 
years after the first coronavirus-1 surfaced in 2002 and 8 years 
after the MERS-CoV in 2012. A sound knowledge on the 
SARS-CoV virus, plus the MERS-CoV virus have led to the 
detailed description of the SARS-CoV-2 pathogenesis. 
Although, the pathogenesis of SARS-CoV-2 derived from 
previous pathogenic mechanism of severe acute respiratory 
syndrome (SARS) and also that of the Middle East 
Respiratory Syndrome (MERS) have been reported in recent 
papers. Research regarding the pathophysiology linked to the 
SARS-CoV-2 pathogenesis will provide additional insight, 
shading light on the overall infection mechanism of 
SARS-CoV-2, replication and manifestation on the host 
organism. The Severe Acute Respiratory Syndrome – Corona 
Viruses – 2 (SARS-CoV-2) are positive-sense single 
RNA-enveloped strand of about ~30kb [12]. They are 
categorized into α, β, γ, and δ genera based on the structure of 
their genome [13]. Only the α and β genera of coronavirus can 
be transmitted to mammals. The recent SARS-CoV-2 is 
associated with the β family of coronavirus. The mode of 
transmission is basically via droplets from the nose or mouth 
[12] of an infected person. The virus has a life cycle comprises 
of 5 steps; cellular attachment, penetration, biosynthesis, viral 
maturation and release [12]. Upon infection, the virus attaches 
itself to the mucosa layer of the respiratory track via a 
functional host receptor called angiotensin-converting 
enzymes – 2 (ACE2) through its spike protein via proteolytic 
cleavage [14]. This protein consists of two subunits (S1 and 
the S2 subunit) [15]. Penetration of the virus occur through 
endocytosis and membrane fusion [20]. The viral spike 
protein binds to the cell surface ACE2 of the host tissue 
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thereby mediating fusion between the host cell membrane and 
the viral membrane, with subsequent cleavage by a host 
furin-like protease [16]. Once the virus gets into the cell, the 
viral genome begins the replication process in the nucleus of 
the cell, the open reading frame1a (ORF1a) and open reading 
frame 1ab (ORF1ab) are translated to synthesize the 
polyproteins 1a (PP1a) and polyprotein 1ab (PP1ab). The 
ORF1a encrypts the enzyme Protease which cleave to PP1a 
and PP1ab to synthesize non-structural proteins (nsps). The 
nsps 1a and 1ab the form the RNA replicase transcription 
complex. The transcription complex is responsible in the 
formation of a negative sense strand [17]. Fragmentation of 
the negative sense strand via discontinuous transcription 
occurs leading to the synthesis of the coronavirus structural 
proteins; Spike (S), membrane (M), envelop (E) and 
nucleocapsid (N) in the endoplasmic reticulum [8]. The 
structural viral messengers are then translated to proteins via 
the rough endoplasmic reticulum and passed down to the 
Golgi apparatus through the Endoplasmic Reticulum – Golgi 
intermediate compartment (ERGIC) for budding and 
assembly (maturation) and later release through exocytosis 
[15]. Cryogenic electron microscopy (CryoEM) of the virus 

have reveal a 3D structure of the receptor-binding domain 
(RBD) located in S1 protein subunit. Structural 
characterization of the virus has confirmed a similar RBD 
mechanism of action with earlier SARS-CoV and MERS-CoV 
[15]. Although, structural difference was reported between the 
RBD of SARS-CoV and SARS-CoV-2. While RBD of 
SARS-CoV is tightly bound to the N-side domain of the 
adjoining protomer in the down conformation, the RBD of 
SARS-CoV-2 is closely inclined towards the central site in the 
down conformation [11]. Interestedly, the binding dissociation 
constant (KD) of SAR-CoV-2 Spike (S) proteins to ACE2 is 
14.7nm, while that of SARS-CoV Spike proteins is 325.8 nm 
[11]. This explained the high affinity of SARS-CoV-2 S 
proteins to ACE2 than SARS-CoV S proteins [15]. Unsimilar 
to SARS-CoV-2 which is mediated by polybasic cleavage at 
S1/S2 by cellular cathepsis L and the transmembrane protease 
serine 2 (TMPRSS2) [1-3], MERV-CoV binds to the 
dipeptidylpeptidase-4 (DPP4) receptor followed by membrane 
fusion and viral invasion [15]. Similarly, to SARS-CoV, 
MERV-CoV is mediated by the furin-activation invasion [18], 
while SARS-CoV-2 is facilitated by clathrin-dependent and 
-independent endocytosis [19, 20]. 

 
Figure 1. Pathogenesis and replication mechanism of SARS-CoV-2 in human host cell. Viral inversion, replication, transcription (Tcp), translation (Ts), 

maturation and release. 

2.2. Immunological Alteration of SARS-CoV-2 Infection 

Immunological modification accompanying SARS-CoV-2 
infection largely depends on the innate and adaptive immune 

response of the host organism, initiating and mounting strong 
immune response to the invading pathogen. This 
immunological response aid in controlling further infection, 
reduce organ injuries and facilitate speedy recovery of already 
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damage tissues. Here, we elucidate hypothetically the vital 
human immunological responses accompanying 
SARS-CoV-2 infection based on previous understanding of 
the immune response induced by CoV. 

SARS-CoV infection is accompanied by host organism 
immunological response, some of these responses can help 
dictate the present of the virus in the host system. In newly 
infected SARS-CoV-2 patients, the immune system of the host 
organism generates specific IgM antibodies within few days 
after viral infection [21-23]. 

Manifestation of SARS-CoV-2, alongside MERS-CoV and 
SARS-CoV infection is known as Acute respiratory distress 
syndrome (ARD) [15]. The mechanism of ARD is said to be 
inter-linked with the response of the innate immune system to 
the SARS-CoV-2 viral infection. SARS-CoV-2 invasion into 
the cell trigger the immune system to initiate the process of 
inflammatory response and activation of massive production 
of cytokine this mechanism is called cytokines syndrome. 
Cytokine syndrome is the over production of deadly 
pro-inflammatory cytokines such as IFg1, IFN-a, IL-1b, IL6, 
IL-12, IL-18, IL-33, TNF-a etc. [24, 25]. These chemokines 
and cytokines in a great capacity, damage affected organ 
tissues leading to organ failure in severe conditions of 
SARS-CoV-2 infections [15]. 

Survival strategies adopted by SARS-CoV and MERS-CoV 
during viral invasion believed to be employed by 
SASR-CoV-2, is the development of double membrane shield, 
lacking pathogen associated recognition pattern. This prevents 
pattern recognition receptor to tag the virus for immediate 
immune action. The above process allows for viral genomic 
replication without immune response [26]. However, type 1 
interferon - IFN (IFN-a and IFN-b) have been reported to elicit 
immune response upon SARS-CoV and MERS-CoV infection, 
but it is said to be inhibited upon expression by melanoma 
differentiated association proteins gene 5 (MDA5), followed 
by downregulation of major histocompatibility complex 
(MHC) class 1 and II molecules and lower activation of 
T-cells lymphocytes. [27-31]. 

3. Expected Clinical Symptoms in  

SARS-CoV-2 Patients 

3.1. General Clinical Manifestation 

Manifestation of SARS-CoV-2 symptoms is very vital in 
understanding the disease. Since the inception of the virus in 
December, 2019, researchers have tried to accumulates the 
mild and severe symptoms of the disease. The recent continue 
increase in the infection rate (based on the number of 
confirmed cases) due to the second wave of the virus, 
especially here in Nigeria is worrisome, therefore, there is 
need to enlighten people on the various clinical manifestation 
that can arise due to SARS-CoV-2 infection – from infants to 
elderly; from asymptomatic persons, mild patients to even 
severe cases. The most common and distinctive clinical 
manifestation include shortness of breath, sore throat, dry 
cough, nasal congestion, fever, muscle weakness, chest 

tightness, excessive mucus production, pneumonia, and acute 
respiratory distress syndrome [4-8]. Among these 
manifestation, fever, dry cough and body weakness are 
regarded as the most prevalent symptoms in SARS-CoV-2 
patients [9, 10]. Noteworthy, approximately 90% percent of 
SARS-CoV-2 patients come up with more than one symptom 
[32, 33]. Notwithstanding, some patients might also 
experience unlikable or additional symptoms to the above as 
clinical manifestation may differ between people with 
pre-existing health challenges. In severe condition, patients 
might present respiratory, neurological, olfactory, 
gastrointestinal, ophthalmic, dermatological, cardiac, and 
rheumatological manifestation [34]. Baj et al. also reported 
that among 81% of death investigated from Wuhan, 41.91% of 
infected patients die due to respiratory failure, 19.75% due to 
septic shock, 16.05% due to multiple organ failure and 8.64% 
due to cardiac arrest [34]. Pathological changes accompanying 
SARS-CoV-2 infection are becoming progressively apparent. 
Consequently, a review on the comprehensive clinical 
manifestation of SARS-CoV-2 disease in different stage of 
development and in patients with some selected preexisting 
health challenges is of optimum importance. This will be 
useful in generating advance clinical management systems in 
the management of SARS-CoV-19 patients in the different 
groups of the general population. 

3.2. SARS-CoV-2 in Pregnant Women 

The manifestation of SARS-CoV-2 in pregnant women has 
been reported to be associated with Gastrointestinal symptoms 
alongside the general symptoms (fatigue, myalgia, fever, 
cough, dyspnea or difficulty in breathing). These symptoms 
include diarrhea, abdominal pain, nausea, loss of appetite and 
abdominal distension [35]. A study has also reported 10.6% of 
patients with SARS CoV and 30% of patients with MERS 
coronavirus experience diarrhea [36]. Further investigation 
from Chan et al. revealed that MERS can survive in the 
gastrointestinal tract, thereby causing intestinal infection [36]. 
Notwithstanding, SARS-CoV-2 also cause disorder of the 
intestinal flora and can result to gastrointestinal manifestation 
[37]. SARS-CoV-2 have also been detected in the stool of 
COVID-19 patients [38, 39]. These evidences suggest a 
possibility of SARS-CoV-2 invasion and transmission via 
oral-fecal, mother-fetal, and breast-milk transmission of 
SARS-CoV-2 indicating the urgent need for effective 
diagnostic models. Therefore, the manifestation of 
gastrointestinal symptoms with or without the general 
respiratory symptoms might indicate a sign of the viral 
infection, especially in pregnant women. 

3.3. SARS-CoV-2 and Patients with Pre-existing Cardiac 

Diseases 

The increase rising cases of SARS-CoV-2 following the 
second wave has raise serious concern, especially with people 
with pre-existing medical condition. Here, we shade more light 
on the clinical manifestation of SARS-CoV-2 in patients with 
pre-existing cardiovascular disease. Cardiac diseases patients, 
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specifically hypertension and coronary heart disease are at 
greater risk of developing severe and fetal COVID-19 [40]. 
Angiotensin converting enzymes (ACE) inhibitors and its 
receptors blockers (ARB) have been used in the management of 
SARS-CoV-2 [40]. ACE-inhibitors or receptor blockers are also 
used as anti-hypertensive drugs. These drugs are used as first 
line therapy in hypertensive patients to slow down the 
progression of renal dysfunction. The mechanism of action of 
these drugs is in decreasing the formation of ACE-2 leading to 
systemic dilation of the arteries and veins, with a subsequent 
decrease in arterial blood pressure. Li et al. reported a 
meta-analysis of six groups with 1527 patients presenting 
hypertension as a co-morbidity in 17.1 and 16.4% of the 
patients [41]. In addition, Zhou et al. recorded 86% of death 
from patients with COVID-19 with 45% due to arterial 
hypertension, indicating the highest percentage rate of death in 
their entire work [42]. According to a retrospective study by 
Gao et al. of 2877 hospitalized patients, 29.5% were reported to 
have had hypertension earlier on before the studies. Therefore, 
pre-existing cardiovascular condition in SARS-CoV-2 patients 
can be linked with an increased risk of death [43]. 

Management of COVID-19 patients with a prior 
cardiovascular disease is controversial, this is due to the used 
of ACE-2 inhibitors drugs and ARB were earlier believed to 
induced higher viral loads [44]. However, the assumption has 
been descanted due to the understanding of the ACE-2 
expression mechanism [43]. Cardiovascular clinical 
manifestation accompanying SARS-CoV-2 infection include 
hypoxia-induced myocyte injury, immune-mediated cytokine 
storm and increase in cardiac troponin [45, 46]. 

In 2003, SARS-CoV-1 was recognized as risk factor in 
pre-existing diabetic patients. In another similar case, the 
Middle East Respiratory Syndrome (MERS) was recorded to 
have post further threat and serious complications to diabetic 
patients. [47, 48], likewise, SARS-CoV-2. COVID-19 has 
been proved to increase the risk of complications in 
pre-existing diabetic patients [49]. Generally, people with 
diabetic history are susceptible to SARS-CoV-2 infection. 
This is due to the defect in their innate immune system 
affecting phagocytosis, neutrophil chemotaxis, and 
cellular-mediated immunity [50]. Secondary disease 
conditions such as inflammatory tissue damage, nephropathy, 
coagulation dysfunction, cardiovascular diseases are also 
predisposing risk factors associated with SARS-CoV-2 
infection. Wu and McGoogan [51] reported a comprehensive 
epidemiological study of 72,314 patients with SARS-CoV-2 
in China indicating patients with diabetes having a mortality 
rate three times higher than all patients with SARS-CoV-2. In 
severe case of diabetic infection, the key complications are 
usually caused by hyperactive inflammatory state and 
coagulative dysfunction posing high risk of thrombosis and 
kidney damage [52]. The homeostasis dysfunction of the 
coagulation system, fibrinolytic pathways and inflammation 
expressed in severe case of diabetic condition also manifest in 
severe SARS-CoV-2 infection [52]. Yan et al. reported that 
patients with infection had higher blood sugar levels 
compared with patients with different viral agent [53]. 

Another study in 174 COVID-19 patients in Wuhan, China 
reported higher concentration of inflammatory markers and 
incidence of coagulation leading to high death rate than 
non-diabetic patients [54]. The distressing relationship 
between SARS-CoV-2 and diabetes is assumed to be as a 
result of viral binding to ACE2 receptor since the same 
mechanism has been postulated to be the cause of 
hyperglycemia in earlier SARS-CoV [55]. Studies have also 
revealed that SARS-CoV-2 infection cause insulin tissue 
resistivity [32], However, the specific role of the virus in 
insulin resistance is not fully understood. Clinical 
manifestation of diabetic SARS-CoV-2 patient include but not 
excluded to mild swelling of the bilateral tonsils, elevated 
blood glucose level, decrease of oxygen saturation, increase in 
the number of neutrophils and lymphocytes, decrease in total 
serum proteins and elevated serum glycated hemoglobin [56]. 
However, most of these symptoms with the exception of blood 
glucose level and glycated hemoglobin can be express in other 
COVID-19 patients [57]. 

3.4. SARS-CoV-2 and Patients with Kidney Disease 

SARS-CoV-2 and Kidney disease have been reported in 
very few papers since the outbreak of the novel virus. 
However, patients with preexisting kidney disease, especially 
those with kidney transplant [58] are most at risk of 
developing complications from COVID-19 infection due to 
immunosuppression [59]. Although very little is known about 
the effect of SARS-CoV-2 on immunocompromised patients, 
especially those with kidney related disease or have 
undergone a kidney transplants, complications arising include 
hypertension, diabetes mellitus, cardiovascular disease and 
Bilateral Pneumonia. A study conducted in Wuhan by Wu et 

al., on hospitalized patients recorded a severe disease 
condition for patients with pre-existing kidney disease 
compare to the general study population [60]. However, the 
findings of Wu et al was not typical to the general clinical 
presentation of COVID-19 patients as they recorded lack of 
fever and cough in patients on dialysis. This was also observed 
by a Xiong et al. in a previous study [61]. Notwithstanding, 
symptoms presented were fatigue (in 59%) and anorexia (in 
57%) [60]. Therefore, there is great need for clinical 
nephrologist to fully be aware of the best evidence associated 
with SARS-CoV-2 infection and pre-existing clinical 
challenges with higher mortality rate. These will be useful in 
generating an advance clinical management system in the 
management of SARS-CoV-19 patients with pre-existing 
kidney challenges. 

3.5. SARS-CoV-2 Complication in Cancer Patients 

Cancer patients are among the highly vulnerable subclass of 
the general population in SAR-CoV-2 crisis. This might be due 
to increasing risk of immunosuppressive chemotherapy 
treatment, resulting to higher severity of the diseases [62]. 
Frequent hospital visitation by cancer patients has also created 
opportunity for viral infection, especially COVID-2. 
Noteworthy, the SARS-CoV-2 mortality rate 5.6% in cancer 
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patients is twice higher than 2.3% recorded in the general 
population [63]. These conditions can result in death as describe 
by Minotti et al. [64]. In addition, SARS-CoV-19 patients with 
pre-existing cancer condition are also vulnerable to other 
SARS-CoV-2 related complications. The disruption of the 
continuous medical care provided to cancer patients, including 
diagnostic and therapeutic management such as magnetic 
resonance imaging, mammograms, biopsies, position emission 
tomography scans, elective surgeries, chemotherapy, and 
radiotherapy has been seriously affected by SARS-CoV-2, 
hence, hindering diagnosis, management and treatment of 
cancer patients [64, 65]. A study reported by Seth et al. of two 
lung cancer patients with a medical history of diabetes and 
hypertension before SARS-CoV-2 diagnosis shows that they 
were initially asymptomatic with clear bilateral respiratory 
auscultation [62, 65]. Nevertheless, after the patients undergo 
unilateral pneumonectomy, the patients experienced chest 
tightness, dyspnea, and decreased oxygen saturation [62]. Study 
conducted by Hrusak et al. on 9 children with cancer reported 
that none of the children required an ICU admission, hence 
stated that children undertaking cancer treatment experienced 
milder disease outcomes and should therefore proceed with 
their cancer treatment [63, 66]. Cell proliferation in breast and 
lung cancer has been reported to be associated with 
proangiogenic factors, which is as a result of the conversion of 
angiotensin I to angiotensin II by ACE [67, 68]. In 
SARS-CoV-2 viral entry, the virus inhibits the ACE2 binding to 
it receptor, thereby reducing the amount of active ACE2 and 
subsequently, resulting to antiproliferation, anti-inflammatory 
effects and promotion of tumorigenesis [69-72]. SARS-CoV-2 
may intensify angiogenesis and cancer progression, therefore, 
there is need for more research on the effect of SARS-CoV-2 in 
cancer patients and possible health management strategy to 
curb the adverse effects caused by the virus, especially the 
administration of immunosuppressant therapy to cancer 
patients. Severe case of SARS-CoV-2 manifestation include but 
not exclusively acute respiratory distress syndrome, Septic 
shock, acute myocardial infarction [73]. 

4. SARS-CoV-2 Second Wave 

Following the intensive research from scientist around the 
globe, several highly mutated and infectious SARS-CoV-2 
variants have been discovered since November, 2020. Insight 
into these variants’ evolution is necessary for upgrading the 
early PCR diagnostic test of the virus. However, viruses are 
known for their common ability to mutate and SARS-CoV-2 is 
not an exception. An article from nature reported that the 
mutation of SARS-CoV-2 occur at a rate of about 1-2 mutation 
per month [74]. Notwithstanding, the SARS-CoV-2 has been 

discovered to mutate significantly in shorter duration of time 
[75]. Scientist have speculated that there will be more variants 
of the SARS-CoV-2 in the upcoming months, as rapid 
uncontrolled transmission of the virus is taking place in many 
parts of the world, especially in Africa. The World Health 
Organization (WHO) in 28th January stated that African has 
recorded over 175 000 new SARS-CoV-19 cases and more than 
6200 deaths in the last few weeks with about 50% increase in 
infection rate between late December and late January, 2021. 
Furthermore, death rate has double within this period with most 
occurrences in the Southern and Northern African countries. 
These significant outbursts might be related to the 501Y. V2 
SARS-CoV-2 variant that was identified in South Africa in 
October, 2020 with a mutation at the receptor binding domain 
(RBD) of the virus, belonging to the B. 1.351 lineage. This 
COVID-19 variant has been detected in other African countries 
such as Nigeria, Ghana, Gambia and also in some part of UK. 
Alongside the Southern African variant, the first 
SARS-CoV-19 variant to be dictated is the UK variant (501Y. 
VI). The UK variant has been discovered to have a lot of 
mutations in the virus genome, especially in the spike 
glycoprotein, belonging to the B. 1.1.7 lineage [58]. It has also 
shown higher transmission rate and disease severity [76]. In late 
December, a new variant was correspondingly discovered in a 
sample collected in Osun State, Nigeria. This variant is called 
the B. 1.525 variant with an E. 4.8.4 mutation. The variant is 
said to have a different lineage from the other two variants 
discovered in UK and South Africa. Recently Nigeria has 
recorded a high number of COVID-19 cases, which has 
stimulated a public health concern and implementation of 
stringent measures to adopt the non-pharmaceutical preventive 
strategies. The public alarm caused by the new variant is 
speculated to be more contagious, similar to that of the UK 
variant. As the second wave of the pandemic is emerging, new 
variants have been detected in Portugal amidst the pandemic. 
However, study on the Portugal variants has suggested a more 
contagious strain than the original strain of the virus but less 
deadly. Investigations on the SARS-CoV-2 latest variants are 
still ongoing to ascertain the virulent impact of the new strains. 
Recently, 25th January, 2021, Minnesota recorded it first case of 
SARS-CoV-2 virus caused by a different variant from the 
already existing strains. The variant is named Brazil P. 1 variant, 
also said to be more contagious than the original COVID-19 
strain, as more investigations are going on, the severity of the 
Brazil P. 1 strain is yet to be ascertain. Finding on the 
SARS-CoV-2 viral evolution has suggest a rapid and active 
global epidemiological surveillance system to quickly ascertain 
the level of viral transmission, virulency and death rate, as a 
matter of urgency in proactively managing the pandemic. 
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Figure 2. SASR-CoV-2 cases in Nigeria from March, 2020 to March 2021. Nigeria second wave: Nov. 2020 – Apr. 2021. Highest number of infected cases were 

recorded in Jan. 2021, signifying the peak of the SARS-CoV-2 second wave. 

 
Figure 3. Clinical manifestation of SARS-CoV-2 infection on human host [77-80]. 
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5. Conclusion 

Viruses constantly mutate and coronavirus is not an 
exception, while most mutations might not have significant 
impact on the virulency of the virus, some mutations might 
lead to increase in viral transmissibility and cellular evasion. 
Understanding the molecular basic of viral infection is very 
imperative in drug design against emerging variants. It is also 
essential for the health workers to be fully aware of the clinical 
manifestation of the viral infection for proper management of 
the disease. Nigerian government are also saddled with the 
responsibility of enlightening the general public about the 
dangers associated with viral mutation and the importance of 
strict adhering to non-pharmaceutical interventions in order to 
manage viral infection and mutation. 

6. Future Recommendation 

As the second wave of the pandemic is claiming more lives 
all over the world, it is highly essential to keep track of 
emerging viral strains through effective surveillance system 
sample collection and regional sequencing. Using structural 
Biological modelling, viral mutation should be predicted to 
proactively be incorporated in future vaccine designs to combat 
new variants of global concern before they even arrive. 
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