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Abstract

Background: With the onset and spread of the 2019 novel coronavirus (2019-nCoV), a new public health disaster
threatened the world. In December 2019, the virus was suggested to have originated from bats and had been
transmitted to humans via unidentified intermediary species in Wuhan, Hubei Province, China. There have been about
469, 212, 705 confirmed cases across the globe with about 6, 077, 255 reported deaths as of 03/18/2022. Infection is
contracted by inhaling droplets or touching infected surfaces and introducing pick-up viruses to the nose, mouth, and
eyes. The coronavirus incubation time is currently believed to be between two and fourteen days after exposure, and
the infection can cause the severity of illness, including the death of the patient.

Methods: The study employed a narrative review method to investigate literature and establish the current status of
coronavirus and the most effective measures in curbing its infection rate and management of infected persons.

Results: The study revealed that Vitamin C, hydroxychloroquine, antibiotics, and antivirals such as remdesivir and
sotrovimab are treatment remedies used in proven instances. At home, adequate ventilation and sunlight are suggested
to facilitate the reduction in exposure to SARS-CoV-2. Other prevention strategies include rooms, surfaces, and
equipment with regular decontamination preferably with sodium hypochlorite, Individuals are encouraged to take the
COVID-19 vaccine.

Conclusion: Various measures outlined in this study have proven to decrease the spread of SARS-CoV-2 in Ghana, with
the global consequences of this new disease still being explored.
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1. Introduction

Coronavirus is a member of the order Nidovirals Coronaviridae family [29]. For the crown-like spikes on the virus's
outer surface, it was given the name coronavirus. Coronaviruses have single-stranded RNA as their nucleic material,
measuring 65-125 nm in diameter [40]. The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) or 2019
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novel coronavirus (2019-nCoV) rapidly spread from its origin in Wuhan, Hubei Province, China, to the rest of the world
[42]. Currently, 469, 212, 705 confirmed cases of coronavirus disease have been recorded worldwide with 6, 077, 252
deaths documented as of March 18, 2022, according to the World Health Organization report in 2021. With varying
incidences of infection, India reported 43, 009, 390 cases and 516, 516 deaths, and a total recovery of 42, 467, 774.
Ghana, a country in the West African sub-region recorded 160, 775 confirmed cases with 1, 445 deaths as of February
25, 2022, which is among the lowest occurrence rate around the globe with a total of 10, 925, 055, 390 vaccine doses
have been administered so far [58]. Africa with the least occurrences and death rate has about 11, 467, 298 confirmed
cases with over 251, 291 deaths recorded on March 22, 2022, [58]. However, the virus's future path may be unknown
because knowledge about this virus is always evolving, and it is highly recommended for everyone to stay up to date on
its transmission. The coronavirus disease 2019 (COVID-19), caused by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) was declared a pandemic by the World Health Organization (WHO) on March 11, 2020, and
is predicted to peak if prevention guidelines are not adhered, without a significant reduction in transmissibility.

2. History

All coronaviruses originated from a common ancestry that lived between 190 and 489 million years ago, according to a
phylogenetic study (with a mean of 293) [57]. The four genera split into bat and avian coronavirus ancestry around
2,400 to 3,300 years ago. Bat coronavirus produced Alphacoronavirus and Beta coronavirus which infect mammals,
while avian coronavirus produced Gamma coronavirus and Delta coronavirus which infect birds. Zoonotic
coronaviruses have recently emerged [39]. SARS-CoV was first transmitted by bats in 1998, although SARS-CoV-2
evolved from bat coronavirus around 1948 [17].

The coronavirus was discovered as a result of the study of virus-caused diseases, owing to a novel type of upper
respiratory tract sickness in chickens that were first recorded in North Dakota, USA, in 1931. Later in 1933, the causal
agent was discovered as a virus [31]. By 1936, the disease and virus has been identified as distinct from previous viral
infections. Infectious bronchitis virus (IBV) was the first term given to it and was later renamed Avian coronavirus [5].
A novel mouse brain disease (murine encephalomyelitis) was discovered in 1947 at Harvard Medical School in Boston.
The virus that caused murine encephalomyelitis was known as John Howard Mueller (JHM) [31]. Three years later, the
National Institute for Medical Research in London found a novel mouse hepatitis. The causal virus has been identified
as Mouse Hepatitis Virus (MHV).

In 1961, a virus was identified in a youngster suffering from a common cold in Epsom, England [2]. The sample (B814)
was identified as a new virus in 1965. In 1966, medical students at the University of Chicago found new common cold
viruses (designated 229E). IBV, MHV, B814, and 229E all belonged to the same viral family, according to structural
studies using transmission electron microscopy [3]. The word coronavirus was coined by June Almeida and David
Tyrrell in 1967 because all of the viruses exhibited solar corona-like projections (known as spikes) on their surfaces
[17]. Coronaviruses have been found in pigs, dogs, cats, rats, cows, horses, camels, Beluga whales, birds, and bats. As of
2020, 39 species had been identified, with the most abundant source of coronaviruses suggested being originating from
bats [32]. All coronaviruses have a common ancestry from about 293 million years ago, including zoonotic species, such
as the COVID-19 pandemic's etiological agent, severe acute respiratory syndrome-related coronavirus (SARS-CoV),
Middle East respiratory syndrome-related coronavirus (MERS-CoV), and severe acute respiratory syndrome-related
coronavirus 2 (SARS-CoV) (SARS-CoV2).

3. Origin and Spread of COVID-19

In different geographical areas, the number of infected cases and COVID-19 death rates differ. Three core variants (A, B,
and C) were identified by amino acid variations in phylogenetic network analysis of 160 entire SARS-CoV-2 genomes
[18]. Variant A was the abundant genome that was found in bats, with 96.2% sequence similarity to the human virus
[60] and was therefore regarded as the original human SARS-CoV-2 genome. Although it was prevalent in Wuhan, where
the pandemic had emerged, it was not the dominant genome in the city. Instead, the variant A genome was discovered
in a substantial number of Americans who had resided in Wuhan, before being later detected in the United States and
Australia. The most common genome in Wuhan and East Asia was variant B, which differs from variant A by two
mutations; the fact that it did not spread much beyond China and Southeast Asia without further modification suggests
a founder event in Wuhan and/or East Asia [63]. Variant C is predominant in Europe that was initially detected in
patients from France, Italy, England, and Sweden, and differed from its parent variant B by a GV mutation [18]. The
variant C is not present in mainland China, but has been discovered in Singapore, Hong Kong, Taiwan, and South Korea;
variant C was first detected in Italy on January 27, 2020, following a first documented German case and a Singapore
cluster. The German COVID-19-infected individual contracted the disease from a Webasto Company employee in
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Munich, who had gotten infected by a Chinese colleague in Shanghai when her parents residing in Wuhan visited her.
From Italy, the variant then spread to Brazil and Mexico by people who had visited Italy; the virus had undergone 10
mutations during its journey from Wuhan to Italy, Brazil, and Mexico [18].

3.1 Epidemiology and Pathogenesis

COVID-19 can be passed from person to person or through contact with contaminated things [20]. SARS-CoV-2 is passed
from person to person mostly through respiratory droplets spread by coughs, sneezes, or even talking. Droplets are
normally limited to a distance of six feet, making humans of all ages susceptible [64].

Although COVID-19 infection is spread by symptomatic individuals through coughing and sneezing, it can also be spread
by asymptomatic persons even before the symptoms develop [12]. SARS-CoV-2 is contagious in droplets and lasts up to
3 hours in the air [45]. According to studies, the nasal cavity has larger viral loads than the throat, with no change in
viral burden between symptomatic and asymptomatic persons [19, 37]. Patients can be infectious for as long as they
have symptoms and even after they have recovered clinically [19]. In favorable climatic circumstances, that is, a low
temperature and low humidity environment, the virus can survive on surfaces for days, but standard disinfectants such
as sodium hypochlorite and hydrogen peroxide can inhibit it in less than an hour [22]. A UK resident who attended a
conference in Singapore infected 11 additional persons while vacationing in a resort in the French Alps on returning to
the UK [28]. Although it has been reported that COVID-19 RNA has been isolated from blood and stool samples, certain
patients who have had positive stool cultures for viable COVID-19, fecal-oral transmission is not a known transmission
pathway, according to a WHO-China report [30].

However, a recent study in China using 1070 specimens from 205 COVID-19 patients found that 29% of positive COVID-
19 patients were infected through fecal transmission [54]. Xio et al also recorded evidence of SARS-CoV-2 infection in
the gastrointestinal tract and depicted the danger of virus transmission via the fecal-oral route, which could be a
plausible pathway for SARS-CoV-2 transmission [59]. It appears that the risk of virus transmission is higher than
previously thought. SARS-CoV-2 transplacental transmission from a pregnant woman infected with COVID-19 during
late pregnancy to her fetus was described by Schwartz and Morotti [47]. Results presented by the European Centre for
Disease Control revealed that the viral load in placental tissue was substantially higher than in amniotic fluid or
maternal blood, observing the presence of both the "E" and "S" genes in SARS-CoV-2 confirmed the positive outcome.
Therefore, the placental tissue had a substantially greater viral load than amniotic fluid or maternal blood [8].

Infected droplets can travel up to about 2 meters before settling on a surface [64]. Infection is contracted by inhaling
these droplets or contacting infected surfaces and touching the nose, mouth, and eyes. Neonatal illness caused by
postnatal transmission, on the other hand, has been documented [48]. The incubation period for the coronavirus is
currently estimated to be between 2- and 14-days following exposure, according to Linton, et al. [34]. More than 97%
of persons who get SARS-CoV-2 show symptoms within 11.5 days after contact, according to Walsh, et al. [53].
Incubation time is calculated to be around 5 days on average [62]. However, with the introduction of the Delta variant
of SARS-CoV-2, the incubation period appeared to have reduced [26]. This variation of the coronavirus replicates at a
faster rate and in more numbers than prior coronavirus strains. The Delta variant of SARS-CoV-2 was compared to the
original strain and researchers discovered that the Delta variant's incubation period was 4 days, which was 2 days
shorter than the original SARS-CoV-2 strain's incubation period of 6 days [56]. Angiotensin receptor 2 (ACE2) has been
identified as the virus’s receptor that enters the respiratory mucosa [52]. Various modeling studies estimate the basic
case reproduction rate (BCR) to be between 2 and 6.47. SARS had a BCR of 2 and pandemic flu HIN1 2009 had a BCR of
1.3 [7].

3.2 (Clinical Features

COVID-19 has a wide range of clinical outcomes, and there is no comprehensive research on its genuine clinical
characteristics. Although SARS-CoV-2 is classified as a respiratory virus due to the presence of cellular receptors (ACE2)
for virus entrance into host cells in most organs, the infection is not limited to the lungs and could be classified as a
multi-organ infection with pulmonary and extrapulmonary consequences [6]. Adults infected with COVID-19 can
experience a wide range of symptoms and severity of illness, ranging from asymptomatic to mild, moderate, or severe
disease. In about 80 % of patients, infection is asymptomatic or mild, while in 20 % of infected patients, the disease
advances to a severe stage with severe respiratory signs [43]. Fever, cough, headache, lethargy, myalgia, malaise,
shortness of breath, or difficulty breathing are the most common symptoms of COVID-19 [1]. Sore throats, muscle aches,
disorientation, sputum production, rhinorrhea, chest discomfort, conjunctivitis, diarrhea, nausea, and vomiting, on the
other hand, are less common in infected people. Therefore, this disease cannot be distinguished from other respiratory
diseases. COVID-19 is categorized into four levels according to the severity of clinical symptoms: mild, moderate, severe,
and critical [23, 51] as shown in Table 1 below.
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Table 1 Clinical symptoms of four COVID-19 levels

Disease Level of | Clinical symptoms

Name COVID-19
symptoms

COVID-19 | Mild The patients have relatively minor symptoms that are not detectable on radiographs.
Moderate Fever, loss of taste and smell, respiratory symptoms, and radiographic features such

as ground-glass opacity.

Severe Severe respiratory symptoms may include oxygen saturation <93 % in ambient air
and Dyspnea.
Critical A condition known as ARDS (acute respiratory distress syndrome) can occur, the

most severe of all is, patients may develop sepsis, and other physiological organs
cease to function, posing a serious health risk, even death.

Interestingly, patients outside Hubei province were reported to have milder diseases than those from Wuhan [49].
Similarly, outside of China, the severity and the case fatality rate were found to be lower [33]. This could be owing to
selection bias, with only the most severe cases reported from Wuhan, or a propensity of the Asian population to the
virus due to increased expression of ACE2 receptors on the respiratory mucosa [38].

Disease in neonates, babies, and children has also been found to be much less severe than in adults [35]. There were 14
males and 20 females among 34 youngsters hospitalized in a hospital in Shenzhen, China, between January 19th and
February 7th, 2020 [55]. The median age of the youngsters was 8 to 11 years old, 28 of them had a family member
infected, and 26 of them had visited or lived in China's Hubei region. All of the patients were asymptomatic (9 %) or had
a minor form of the condition. There were no cases that were severe or critical. Fever (50%) and cough (25%) were the
most frequent symptoms (38%). There were no deaths recorded, and all of the patients recovered treated based on
their symptoms. There has also been one incidence of severe pneumonia and multiorgan dysfunction in a toddler [10].
Similarly, the recorded neonatal instances have all been mild [36]. Overall, the elderly and immunocompromised
patients are more susceptible to COVID-19's severe manifestations, and their mortality rate is higher than that of young
and middle-aged people [16, 41]. Furthermore, this virus has not been found in mothers’ breast milk [14]; however,
mothers who have been infected with SARS-CoV-2 are advised to utilize personal protective equipment while
breastfeeding their children [21].

3.3 Treatment

The first step in managing COVID-19 was to provide proper isolation of suspected infected persons to prevent
transmission to other contacts, patients, and healthcare professionals. Mild illnesses were mostly treated at home with
education on warning signs. Maintaining hydration and nourishment, as well as controlling fever and cough, were
common themes. In confirmed cases, vitamin C, Hydroxychloroquine, antibiotics, and antivirals such as remdesivir and
sotrovimab were used for treatment [44]. While current worldwide consensus and the WHO suggest against the use of
corticosteroids, the Chinese health ministry recommended short-term therapy with low-to-moderate dose
corticosteroids in COVID-19 ARDS [9, 49]. COVID-19 has no approved treatment at this time, although various therapies
such as have are being authorized for emergency use Ivermectin [61]. Based on the experience with SARS and MERS,
antiviral medications such as ribavirin and lopinavir-ritonavir have been employed [4]. Patients treated with lopinavir-
ritonavir with ribavirin showed better outcomes than those treated with ribavirin alone in a historical control trial in
patients with SARS [13].

In a case series of 99 hospitalized patients with COVID-19 infection from Wuhan, oxygen was given to 76 %, non-
invasive ventilation to 13 %, mechanical ventilation to 4 %, extracorporeal membrane oxygenation (ECMO) to 3 %,
continuous renal replacement therapy (CRRT) to 9 %, antibiotics to 71 %, antifungals to 15 %, glucocorticoids to 19 %,
and intravenous immunoglobulin therapy to 27 % [11]. 75 % of the patients received antiviral medication that included
oseltamivir, ganciclovir, and lopinavir-ritonavir. Noninvasive ventilation lasted 4-22 days [median 9 days], while
mechanical ventilation lasted 3-20 days [median 17 days]. All of the children in the case series reported earlier
recovered with basic treatment and did not require intensive care [59]. More evidence is needed before these drugs are
recommended. Other drugs proposed for therapy are arbidol (an antiviral drug available in Russia and China),
intravenous immunoglobulin, interferons, chloroquine, and plasma of patients recovered from COVID-19 [46, 50].
Additionally, recommendations about using traditional Chinese herbs find a place in the Chinese treatment guidelines
[25].
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3.4 Prevention

Because there are now no approved therapies for this infection, it is critical to take precautions. Non-specific features
of the disease, infectivity even before the onset of symptoms in the incubation period, transmission from asymptomatic
people, long incubation period, tropism for mucosal surfaces such as the conjunctiva, prolonged duration of the illness,
and transmission even after clinical recovery are just some of the characteristics of this virus that make prevention
difficult [49].

It is suggested that confirmed or suspected cases of mild sickness must isolate themselves at home. To allow the virus
to be destroyed, sufficient ventilation and sunlight should be provided at home and in habiting spaces [15]. Cough
hygiene and the use of a basic surgical mask should be utilized by all patients. When in the same room as the patient,
caregivers should wear a surgical mask and practice hand hygiene every 15-20 minutes.

The spread of COVID-19 to healthcare personnel poses the greatest danger. In the 2002 SARS pandemic, healthcare
professionals accounted for 21 % of those afflicted [27]. Protecting healthcare personnel is critical to ensuring
continuity of care and preventing infection transfer to other patients. Even though COVID-19 is a droplet pathogen
classified as Category B (extremely pathogenic H5N1 and SARS), the China National Health Commission recommends
infection control measures for Category A agents (cholera, plague) [24]. Patients should be put in different rooms or
groups. Decontamination of the rooms, surfaces, and equipment should be done regularly, ideally using sodium
hypochlorite. N95 respirators and protective equipment should be offered to healthcare professionals who have been
fit-tested. COVID-19 symptoms should be closely evaluated in all interactions, including with healthcare staff. Patients
can be released from isolation after three days of afebrile status and two consecutive negative molecular tests at a one-
day sampling interval. This differs from the pandemic flu recommendation, which suggested that patients could return
to work/school once afebrile for 24 hours or by day 7 of illness.

People should do well to avoid congested locations and postpone non-essential travel to areas where transmission is
still active at the community level. They should be encouraged to cough into a sleeve or tissue rather than their hands,
and to wash their hands every 15-20 minutes. Surgical masks should be required for patients with respiratory
complaints. The use of a mask by healthy people in public settings has not been demonstrated to protect against
respiratory virus infections, and the World Health Organization does not currently mandate its usage. In Ghana,
however, the public is required to wear masks in public, particularly in congested areas, and large-scale gatherings
(church and funeral activities) are permitted with no congestion of people.

The international outpouring of support has been overwhelming. People returning from Ghana or evacuated from
Ghana are being assessed for clinical symptoms, isolated, and tested for COVID-19 for two weeks, even if asymptomatic.
However, because of the COVID-19 pandemic, similar travel restrictions were extended to other countries. It has proven
to be clear that these efforts have resulted in a reduction in the viral spread in Ghana.

COVID-19 prevention cannot be complete without stating the role that vaccine plays in managing the pandemic. The
unprecedented response to the COVID-19 pandemic has made necessitated governments and WHO to call on people to
get vaccinated as a preventive measure [65]. The vaccine developmental efforts and deployment for global access have
seen a tremendous reduction in the incidence and mortality of COVID-19 patients.

4. Conclusion

This novel virus outbreak has posed a threat to the global economy, public health infrastructure, and medicine, as
summarized in this overview of epidemiological studies on the COVID-19 outbreak. This review summarizes the most
recent research on COVID-19, including its possible origins, epidemiology, and clinical features. To prevent this viral
infectious pandemic, more research into all facets of the illness is urgently needed. We urge collective effort to address
the various strains of COVID-19 through vaccination development as a strong base to effectively manage infection and
mortality rates.
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