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Abstract: The global pandemic of coronavirus disease 2019 (COVID 19) is reported to have started in Wuhan City, Hebei Province,
China. It has spread rapidly all over the world, including Saudi Arabia, having a severe health emergency. This new virus was named
as the 2019 novel coronavirus (2019-nCoV), and now severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) based on
previous practice and phylogenetic and taxonomic investigations. SARS-CoV-2 belongs to the family of Coronaviridae,
Betacoronavirus, Sarbecovirus subgenus, genome f. Throughout the COVID 19 pandemic, several strains of SARS-CoV-2 have
been recognized around the world. The SARS-CoV-2 variants have caused significant morbidity and mortality worldwide and in Saudi
Arabia as well. The rate at which COVID-19 spread across borders and affected countries has highlighted the significance of health
care systems to nations and global operations. This review focuses on the origin, epidemiology, pathophysiology, transmission, and the
impact of this disease, while highlighting the knowledge about SARS-CoV-2 variants.
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Introduction

The coronavirusdisease 2019 (COVID-19), the fifth pandemic following the 1918 Spanish flu pandemic (HIN1), has spread
worldwide.! A widespread outbreak of COVID-19 began in China in December 2019 for the first time. The World Health
Organization (WHO) called the virus; the infectious disease coronavirus disease 2019 (COVID-19).2 SARS-CoV-2 (acute
respiratory syndrome coronavirus 2) is likely to have been transmitted from animal hosts into humans and then adapted to
become transmissible between humans. The disease caused by SARS-CoV-2 has turned out to be an unprecedented global
health problem in the history of humanity; it has caused the disturbance of social life for billions of human population and
also causing mortality of more than 2.5 million people within one year.! The COVID-19 virus is highly infectious,
contributing to its rapid widespread, reaching pandemic levels. The most common symptoms exhibited by COVID-19
patients include high fever, chills, cough, and shortness of breath or difficulty in breathing. The infected people may also
present with other symptoms such as diarrhea, myalgia, fatigue, expectoration, and hemoptysis.’

COVID-19 virus or SARS-CoV-2 is a positive-stranded RNA virus with an envelope and glycoprotein spikes, and its
particles are elliptic or rounded. SARS-CoV-2 recorded diameter ranges between 60nm to 140nm with spikes of 9nm to 12nm
(Figure 1).* COVID-19 adds to six coronaviruses that have previously infected humans, which are HCoV-229E, SARS-CoV,
HCoV-NL63, HCoV-OC43, HCoV-HKU1, and MERS-CoV. Research has established that COVID-19 has an 88-89%
resemblance to two severe acute respiratory syndrome- (SARS-) coronaviruses with bat origins, namely bat-SL-CoVZXC21
and bat-SL-CoVZC45. SARS-CoV-2 has a 79% resemblance with SARS-CoV and 50% similarity with MERS-CoV.?
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Figure | Schematic diagram of the structural features of coronavirus SARS-CoV-2 and its main structural proteins.

Pathogenic Mechanism

The SARS-CoV-2 virus penetrates a host cell via the S spike protein after attaching to the host receptor, the angiotensin
converting enzyme 2 (ACE2), to prepare for internalization with the help of TMPRSS2 protease.” ' The virus has high
infectivity due to the numerous mutations in its receptor-binding domain and the development of a furan cleavage site in its
S spike protein. Once After the virus comes into contact with the ACE2, it inhibits the anti-inflammatory function and
increases angiotensin II properties.® When the virus invades the myocytes, lung cells, and endothelial cells (found in the
vascular system), it causes inflammatory alterations such as necrotic, oedema, and degeneration changes. The inflammatory
changes are mostly associated with proinflammatory cytokines such as granulocyte colony-stimulating factor (G-CSF),
macrophage inflammatory protein 1o (MIP-1a/CCL3), T-cell immunoglobulin (Tim), interleukin (IL)-6 and IL-10, mucin
domain 3 (Tim-3), tumor necrosis factor a (TNF-a), monocyte chemoattractant protein 1 (MCP-1/CCL2), and increased
expression of programmed cell death 1 (PD-1).° The alterations caused hypoxia-related myocyte injury, increased damage
of myocardial cells, lung injury pathogenesis, body immune response, and cardiopulmonary and intestinal alterations.
These changes cause accumulation of lactic acid, changes in intracellular pH, the buildup of oxygen free radicals, cellular
damage, and electrolyte changes.

SARS-CoV-2 Variants

Viruses mutate with time, and SARS-CoV-2 is no exception. Since the outbreak of COVID-19, variants of the virus have
been responsible for abnormal health incidents.'® WHO closely monitors variants of COVID-19 to determine if there are
significant changes in the severity of symptoms, transmission rates, clinical presentation, and possible effects on control
measures such as therapeutics, diagnostics, and vaccines. Notable variations include the earlier D614G mutation and
more recent variants reported in Denmark, United Kingdom (UK), South Africa, and Northern Ireland.

The D614G (glycine for aspartic acid substitution) variant of the SARS-CoV-2 was first reported around
February 2020. This D614G variant became the prevalent version of the virus globally and it was linked to increased
severity of the disease and higher mortalities across Europe.''™'* There are no findings to support changes in the
efficiency of diagnostics, therapeutics, public health-protective measures, and vaccines for the D614G strain in relation to
the SARS-CoV-2. Between August and September 2020 in Jutland, Denmark, Danish authorities discovered a SARS-
CoV-2 variant originating from farmed minks named “Cluster 5”.'* Cluster 5 variant is thought to exhibit lower virus
neutralization and cause low immune protection after infection or vaccination. The Cluster 5 variant did not spread much
due to drastic containment measures, and there were only 12 confirmed human infections reported in Denmark.

SARS-CoV-2 variant of concern (VOC) 202012/01 or 20I/501Y.V variant, (also known as SARS-CoV-2 variant
B.1.1.7), was reported in the UK on 14 December 2020. This variant has 23 nucleotide substitutions, and it has
phylogenetic differences with the initial SARS-CoV-2 virus dominant in the country at the time and was temporally
associated with an increase in regional infections.'>'® Its origins are still undetermined. SARS-CoV-2 variant B.1.1.7
was first reported in South East England but rapidly became dominant in London.'”'® This variant has been detected in
samples from the UK. SARS-CoV-2 VOC 202012/01 has been found to poses higher transmissibility, with 50-75 more

228 hetps: Journal of Multidisciplinary Healthcare 2023:16

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Alyahyawi et al

transmissible over wild-type strain.'”"'""'" However, the underlying mechanism for the enhanced transmissibility is
unclear. In addition, there are no changes in the severity of the disease or reinfection rate compared to other variants
found in the UK.

More than a dozen mutations compared with other circulating strains have been reported in the SARS-CoV-2 variant
B.1.1.7. B.1.1.7 features multiple mutations in the spike protein receptor-binding domain,” that may enhance ACE2
binding 2.>' One of the mutations in this variant, N501Y, is in the receptor-binding region of the spike protein and increased
SARS-CoV-2 infectivity in a mouse model.**** A further spike protein mutation in the variant, P618H, is immediately
adjacent to the furin cleavage site in spike, which seems to have a role in SARS-CoV-2 cell entry.** Another mutation of this
variant is a deletion in the spike protein at amino acid positions 69—70 (deletion AH69/AV70), which is linked to immune
escape in immunocompromised patients, and enhances viral infectivity in vitro.?>2® This deletion variant is noted to affect
the results from PCR assays targeting the S gene (which encodes the spike protein), although this challenge will be
insignificant. These molecular tests would still be able to detect viral RNA since they include more than one gene target and
thus would not result in false-negative results. Additional genomic analysis of the SARS-CoV-2 VOC 202012/01
circulating in the UK has reported mutation E484K in the spike protein in some sequences.?’ This mutation is present in
the SARS-CoV-2 B.1.351 and P.1 variants. As of 05 February 2021, the COVID-19 Genomics UK Consortium (COG-UK)
has determined and sequenced over 236,000 variants from UK patients’ samples. By the end of 2020, has confirmed the
VOC 202012/01 variant in 31 different countries, including the US, Italy, Australia, Canada, Iceland, Netherlands, and
Denmark. This VOC 202012/01 variant exhibited mutations that are linked to the attenuation of other variants.

South African health authorities reported VOC 202012/02 variant, (also known as SARS-CoV-2 variant B.1.351), on
18 December 2020.'® This variant was fast spreading across South Africa. The South African variant was locally referred
to as 20H/501Y.V2 because it has the spike protein N501Y mutation.'® Although the UK variant VOC 202012/01 has
N501Y mutation, the South African 501Y.V2 is a completely different variant. By 16 November 2020, sequencing data
indicated that the VOC 202012/02 variant has displaced other SARS-CoV-2 viruses in the KwaZulu-Natal, Eastern Cape
Western Cape provinces.'® Initial research shows that the 501Y.V2 variant is linked to increased viral load indicating
higher transmissibility risk, but there is no increased severity of disease or deaths.”® More research is necessary to
understand further the changes in transmission, lab diagnostics, clinical severity of infections, vaccines, therapeutics, and
public health containment measures. The South African 501Y.V2 variant has spread out of South Africa to four other
countries including the United States. In addition, this variant contains also mutation E484K in the spike protein, and
some studies have suggested that it may represent the antigenic evolution of SARS-CoV-2.%

In Japan, the VOC 202101/02 variant, (also known as SARS-CoV-2 variant P.; descendent of B.1.1.28 or 20J/501Y.
V3), was first discovered in four Brazilian travelers,'® and then was subsequently reported to account for 42% of 31
sequenced samples (RT-PCR positive samples collected between 15 to 23 December 2020) in the Amazonas state of
Brazil.*® It has subsequently been reported in other countries, including the United States. This variant was found to have
undergone mutations at the spike protein receptor-binding domain, including N501Y, E484K, and K417T° 1t is
suggested to influence antigenic behavior and transmissibility; more research is necessary to determine its impact
altogether. Global analysis considering over 12,000 other SARS-CoV-2 virus mutations did not get any evidence showing
any of the variants to poses higher transmissibility.

Moreover, as SARS-CoV-2 continues to spread and cause diseases, emerging variants of the virus are being identified
worldwide. Because of their capacity to significantly alter the properties of the virus, some variants have been designated
“Variants of Concerns (VOCs)“or”Variants of Interests (VOIs)” by the World Health Organization (WHO) for easier and
more practical discussion of the variants. The WHO has recently has renamed the dominantly circulating variants by
Greek alphabets, ie Alpha (o) for B.1.1.7 (UK variant), Beta (B) for B.1.351 (South Africa), Gamma (y) for P.1 (Brazil),
Delta (y) for B.1.617.2 (India), and so on. The highly contagious Delta variant has displaced Alpha as the most prevalent
variant ever since the SARS-CoV-2 Delta outbreak in India in April 2021.%"

After the World Health Organization reported on its rapid spread in South American nations such as Peru, Ecuador,
Argentina, and Brazil, another variant of Lambda (C.37) has been emerged. The World Health Organization (WHO)

stated that “lambda has been associated with substantive rates of community transmission in multiple countries, with
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rising prevalence over time concurrent with increased COVID-19 incidence” and that additional studies into the variant
would be conducted.”’

Origin and Spread of COVID-19

COVID-19 pandemic is reported to have started in Huanan South China Seafood Market, in Wuhan City, Hebei Province,
China, in December 2019. The market is a center for live animals’ trade, and therefore, the virus is suspected to be of
zoonotic origin.*> SARS-CoV-2 is likely to be a recombinant virus due to bat coronavirus and a coronavirus of unknown
origins. Minks and pangolins are suspected to be the potential intermediate hosts for the virus. However, no evidence has
shown how the virus was transmitted from a bat reservoir to intermediary animals and then humans.

The virus spread into other parts of China through human-to-human transmission (humans became a secondary source
of the COVID-19 virus). The virus spread very rapidly from Hubei to Mainland China in just 30 days.>* COVID-19
infection occurs when an individual comes into close contact with infected persons and exposure to the virus. COVID-19
outbreak was rapid in China, and when to other nations across the world, transmission rates were still high. Global
transmission saw peaks in transmission rate in Italy, Spain, Germany, Korea, France, the United States, Iran, and Brazil.
As at 31 May 2020, there were 5,934,936 confirmed COVID-19 cases and 367,166 deaths globally.34 The WHO has
acknowledged that COVID-19 continues to spread and is still a challenge to global public health.

Epidemiology of COVID-19

Much research has been conducted since the outbreak began to understand its transmissibility, severity, mutation, and
other virus attributes. Researchers found that individuals aged >60 years and people with a background of low immunity
(due to cancer, diabetes, renal dysfunction, cardiovascular disease, hepatic dysfunction, and chronic respiratory disease)
were likely to suffer from severe COVID-19. Younger people may not get infected or may have mild symptoms, or may
be asymptomatic. Findings report the chances of getting COVID-19 infection among children and adolescents to be 0.56
susceptibility than adults. Data from China indicated that 87% of the reported cases were in the age bracket of 30 to 79
years and men accounted for 51% of the confirmed cases.” According to the CDC COVID-19 Response Team et al,> in
the US, individuals over 65 years of age accounted for about 31% of the confirmed cases, 45% of hospital admissions,
53% of intensive care needs, and 80% of confirmed COVID-19 deaths, but individuals ages >85 years had the highest
worse outcomes. An increase in confirmed cases in children, teens, and young adults was noted in the US in late 2020,
but hospitalization was 2.5%, critical care admittances were 0.8%, and deaths were <0.1%. The confirmed cases among
children were linked to familial clusters or those who interacted with infected persons.

According to Khalil et al,*® a meta-analysis of 2500 pregnant women with COVID-19 established that 73.9% were in
the third trimester; 50.8% were ethnic minorities such as Black, Asian and Hispanic; 38.2% were suffering from obesity,
and 32.5% were suffering from chronic comorbidities. Admission rates for pregnant women due to confirmed COVID-19
in the UK are 4.9 per 1000 maternities. The majority of the women were in the second and third trimesters; 41% were
aged >35, 56% were Blacks or ethnic minorities, 69% were suffering from obesity, and 34% had chronic comorbidities.

According to the WHO, healthcare workers account for about 14% of the reported COVID-19 cases, a variation of
2% to 35%. The prevalence of infection for health workers varied from 0% to 49.6% and the incidence of COVID-19
seropositivity ranged from 1.6% to 31.6%. The vast variations can be associated with the differences in exposure,
settings, symptom status, community transmission rates, adherence to transmission control measures, and other elements.
A meta-analysis of 130,000 healthcare workers approximated the total seroprevalence of COVID-19 antibodies at 8.7%,
and North America had 12.7% seroprevalence compared to Europe’s 8.5%, Africa’s 8.2%, and Asia’s 4%. The main risk
factors for seropositivity among health workers were male sex; patient-facing work; COVID-19 unit roles; Asian, Black,
or Hispanic ethnicity; and frontline healthcare roles. According to WHO Situation Report 82,'% as of 08 April 2020, 52
countries had reported a total of 22,073 cases of COVID-19 infections in healthcare workers. According to, out of 9000
confirmed cases among healthcare officers in the US, exposure to COVID-19 in the healthcare setting was 55%,
households at 27%, community 13%, and multiple settings at 5%. Nurses account for the more significant percentage
of health workers affected by COVID-19. About 5% of healthcare workers suffered severe effects, and mortality was at
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0.5%. Healthcare workers with preexisting conditions such as diabetes, obesity, and hypertension were prevalent, seem to
be at a higher risk of suffering severe COVID-19 infections.

Pathophysiology

The SARS-CoV-2 virus attaches itself to the angiotensin-converting enzyme 2 (ACE2) receptor using its spike
glycoprotein-S and fuses with the host cell’s membrane.>” The virus then infects its target cell by utilizing its serine
proteases TMPRSS2 (transmembrane protease serine 2) to achieve S protein priming. SARS-CoV-2 has two subunits in
its protein spike: the S1 receptor binding subunit and S2 fusion subunit that facilitate virion binding with receptor protein
to start membrane fusion. For successful virion attachment to receptor and fusion to the cell membrane, the spike protein
has to contain a cleavage caused by the cellular proteases of the S1/S2 cleavage site.** Molecular investigations of
S proteins revealed an insertion at S1/S2 site that is missing in other SARS-CoV. This insertion is linked to increased
efficiency in cell infection and spread within the human body. The RNA of the virus inhibits a host cell’s ability to start
polypeptides chain synthesis and viral genome replication to create the replication-transcription complex (RCT) that
helps produce the structural proteins (nucleocapsid and envelope) and sub-genomic RNAs. The viral envelope is
responsible for viral assembly, release, and enhancing viral pathogenesis. Researchers should focus more efforts on
determining the structural properties of COVID-19 that are responsible for the different pathogenic mechanisms.

Clinical Manifestation

According to Lauer et al,*

COVID-19 has a mean or interquartile range of about 5.1 (2—7) days incubation window (the
period between exposure and the beginning of symptoms). In about 97.5% of persons infected, the symptoms develop 12
days from infection. A median interval of 7 (3-9) days has been noted between the onset of symptoms to the point of
hospitalization. Hospitalized patients’ median age differs between 47 and 73 years, but there was about 60% male
preponderance in most cohorts. COVID-19 patients who are >50 years account for 74% to 86% of the hospitalized patients.

There are numerous clinical manifestations for COVID-19. A COVID-19 study on 44,672 patients in China reported
mild clinical manifestations at 81%, severe manifestations at 14%, and critical manifestations at 5% (described by
respiratory failure, multiple organ dysfunctions, or septic shock.*’ According to Docherty et al,*! research on 20,133
hospitalized COVID-19 patients in the UK revealed that 17.1% had been admitted to intensive care units (ICUs) or high
dependency units (HDUs). About 25% of the infected persons had comorbidities but hospitalized COVID-19 patients
with comorbidities accounted for about 60% to 90%. In the hospitalized patients, the most prevalent comorbidities are
chronic liver disease (found in <5%), malignancy (6—8%), chronic kidney disease (3—13%), chronic pulmonary disease
(4-10%), cardiovascular disease (21-28%), diabetes (17—34%), and hypertension (48—57%) of the patients). The most
dominant symptoms in admitted patients include fever (about 90% of the hospitalized patients), shortness of breath (53—
80%), dry cough (60-86%), vomiting or nausea or diarrhea (15-39%), fatigue (38%), and myalgia (15-44%). Some
patients may have unusual symptoms like isolated gastrointestinal symptoms. Approximately 64% to 80% of the
admitted patients had gustatory or olfactory dysfunctions.

COVID-19 patients may develop complications such as reduced lung, kidney, liver, heart, brain, and coagulation
systems. Infection may cause ventricular arrhythmias, myocarditis, cardiomyopathy, and hemodynamic instability. In
patients with severe COVID-19 conditions, encephalitis and acute cerebrovascular illness are common. About 10% to
25% of the hospitalized individuals with COVID-19 suffer arterial and venous thromboembolic events, but this
percentage can range from 31% to 59% in patients admitted to the ICU.** ICU admissions accounted for 17% to 35%
of all COVID-19 hospitalizations linked to hypoxemic respiratory failure.*> ICU patients requiring the use of invasive
mechanical ventilation were about 29% to 91%. Other conditions that may develop in hospitalized individuals are
coagulation and bleeding dysfunction (10-25%), liver dysfunction (19%), kidney complications (9%), and septic shock
(6%).** Children who contract COVID-19 exhibit mild symptoms that are mainly restricted to the upper respiratory tract
and have lower hospitalization rates. It is still unclear why children are at a lesser risk of contracting COVID-19,
although it’s suggested that this may be due to lower rates of contact with the virus, part immunity caused by contact with
other viruses, and less complicated immune reactions. Less than 7% of the children hospitalized with COVID-19 reach
severe conditions necessitating mechanical ventilation.
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Source and Reservoir for COVID-19

The coronaviruses that infect humans originate from animals. Bats are thought to be the natural hosts of SARS-CoV,
MERS-CoV, HCoV-NL63, and HCoV-229E. Bats are the reservoirs of the P (beta-coronavirus) and o (alpha-
coronaviruses). Domestic animals can act as intermediate hosts enabling the transmission of the virus from its natural
host into humans. Camels served as intermediate hosts for MERS-CoV.** Masked palm civets were the intermediate
hosts for SARS-CoV.*’ In the early stages of the SARS-CoV-2 outbreak, sequencing revealed that the virus had 96.2%
resemblance to the Bat-CoV RaTG13 that had been earlier discovered in Rhinolophus affinis in Yunnan Province, China.
Bats are thought to be the reservoir for SARS-CoV-2, but it is still unclear if Bat-CoV RaTG13 was directly transmitted
to humans or an intermediate host (animal). COVID-19 is claimed to be a zoonotic infection, but no findings have hinted
to the Huanan Seafood and Wildlife Market in Wuhan as the virus’s source. Research on Malayan pangolins from
Guangdong and Guangxi, China, indicated that pangolins could be the intermediate hosts for SARS-CoV-2 between bats
and humans due to the high similarity of the SARS-CoV-2 to the pangolin coronavirus.*® More research is still necessary
to clarify the actual source of COVID-19. The rate at which COVID-19 spreads is at a serial interval (the mean period
between an infected individual spreading the infection to others) of about 4.4-7.5 days.*’

Rate and Mode of Transmission

SARS-CoV-2 is mainly transmitted in humans through respiratory transmission. This type of transmission occurs when
a person comes into proximity with a positive person in places with little ventilation. The proximity that can result in the
transmission of the virus is below 6 feet. After a COVID-19 positive individual sneeze, breathes, speaks, sings, or coughs,
they release droplets infested with the virus into their surroundings.*® When an individual without the virus comes into
contact with these droplets, the droplets enter them through the nose or mouth, leading to COVID-19 infection. The
droplets infested with the virus may settle on surfaces or objects around the infected person. When other individuals
contact the objects or surfaces, they can be transferred to the eyes, nose, or mouth through touch before disinfecting or
cleaning hands. The virus is highly contagious when the symptoms in an infected person are at their peak. It has been
observed that the virus mainly spreads through respiratory droplets when individuals are close to one another.

Airborne transmission mainly takes place in healthcare settings, particularly in aerosol-generating procedures.
Airborne transmission is possible between people under specific settings, mostly indoors, spaces with limited ventilation,
and crowded places where an infected individual(s) inhabits for extended periods such as planes, restaurants, offices,
worship centers, nightclubs.*” Air samples collected from ICUs have been found to contain SARS-CoV-2 RNA, but this
could be controlled with the use of protective gear.”® Further research is being conducted to increase knowledge on how
airborne transmission happens outside medical centers in which aerosol producing procedures take place.

Other forms of COVID-19 transmission that may be possible but lack or have limited evidence include fomite
transmission, fecal-oral transmission, vertical transmission, nosocomial transmission, and transmission through other
body fluids. Fomite transmission can happen when a person directly comes into contact with fomites, but it is yet to be
supported by research. Fecal-oral transmission or respiratory transmission is possible via aerosolized feces, but very little
evidence is available.”' Vertical transmission is seldom, and there is little evidence on it, but findings support transplacental
transmission. At birth, about 6.3% of the infants whose mothers were COVID-19 positive also tested positive, while
COVID-19 negative infants born to positive mothers were found to have antibodies against the virus.>* Vertical transmis-
sion of COVID-19 is preventable using proper hygiene measures. Transmission through body fluids such as blood and
sexual fluids is still not confirmed. COVID-19 virus has been found in saliva, blood, urine, tears, semen, cerebrospinal fluid,
pleural fluid, pericardial fluid, and cornea, but this does not translate into infectivity. COVID-19 cannot be transmitted
sexually. Nosocomial transmission has been linked to infections acquired after more than seven days of hospitalization.

The Impact of COVID-19

Efforts to curb and treat non-communicable diseases (NCDs) have significantly been interrupted by COVID-19 in 155
countries, but the most significant disruptions were witnessed in low-income countries.” Individuals suffering from
NCDs face a greater risk of developing adverse COVID-19 related complications and death. There has been a reluctance
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to visit hospitals or seek medical attention out of the fear of contracting COVID-19 in healthcare facilities, creating
a backlog of healthcare procedures. More and more NCDs are not getting the necessary health care services and
medication during the current pandemic. France has recorded a 40% decline in consultations with general health
practitioners and a 50% decline in specialist consultations from the beginning of COVID-19, although teleconsultation
has increased. Chronic disease management has been affected by cancer centers’ adjourned consultations and procedures
that are not that urgent. A survey by WHO conducted in May 2020 revealed that 53% of the 155 countries had disrupted
treatment services for hypertension care (partly or entirely); diabetes and diabetes complications (49%); cancer (42%);
and cardiovascular problems (31%). Rehabilitation programs following recovery from severe COVID-19 illness have
been interrupted in 63% of the 155 countries.

Health care staff in 94% of the 155 countries who were previously assigned to NCDs had been partly or entirely
reallocated to focus on COVID-19. It was crucial to reassign staff working in less urgent hospitalized care units to help
fight the pandemic. COVID-19 and its containment measures led to public transportation disruption, lack of diagnostics,
medicines, and technology. It appears that as the rate of COVID-19 transmission increased, disruption of NCDs treatment
also increased. COVID-19 has stretched health care systems worldwide and has forced both global leaders and national
governments to institute emergency COVID-19 protocols and reconsider measures to manage the pandemic. Health care
systems are overstretched in the majority of the countries. The high infection rates and need for hospitalization have
caused physical and mental fatigue in healthcare workers and overloaded hospital infrastructure. Containment measures
such as curfews and lockdowns and economic recession are negatively impacting mental health and physical health.

COVID 19 in Saudi Arabia

The variants of SAR-CoV-2 have affected most countries globally, including Saudi Arabia.”* By 7 June 2020, the number
of infected individuals by the virus in the country has reached more than 100,000 and Saudi authorities have reported 283
deaths from the virus, most of which were in the main cities including Mecca, Riyadh, Jeddah, and Medina.>® The
general seroprevalence of SAR-CoV-2 or Covid 19 in Saudi Arabia is at 11% in July; the prevalence ranges from 1.78%
to 24.45% in different regions of Saudi Arabia.’® The incidence of the prevalence of COVID 19 varies in different
regions or areas in Saudi Arabia.’® Despite the increase in the number of COVID-19 cases that have been confirmed, the
number of reported daily active cases started to stabilize two months after the pandemic began in the country, and the
overall recovery rate was 71.4%. Moreover, the mortality rate decreased by 6.4%.°” Several nationwide studies have been
conducted in Saudi Arabia concerning COVID-19 in Saudi Arabia. One of them focused on the demographic and clinical
characteristics of COVID-19 cases in various Saudi Arabian regions;’® Another looked at how prepared Saudi Arabia
was to deal with COVID-19;>° The status of COVID-19 and management practices in Gulf Cooperation Council nations
were also discussed in another study.®® More recent study has described the prevalence of COVID-19 in Saudi Arabia
throughout the various phases of prevention strategies and evaluates their impact on limiting the disease’s spread.’’

Saudi Arabia was among the first countries to respond to COVID 19 by employing useful strategies, prevention
measures to reduce the spread of COVID 19 Pandemic.’” The Saudi government, together with the ministry of health, put
forward a great effort at all levels of the government to control Covid 19 such as the household quarantine, public
awareness campaigns, and the international travel restrictions.>® Saudi Arabian Ministry of Health (MOH) has carried out
intensive awareness campaigns, making communication through its website, and televisions among other social media in
passing out information on how to prevent the spread of SAR-CoV-2.%> The Ministry of Health worked with other civil
servants in the public sector and the media, particularly by using social media platforms.®* These early actions involving
public participation in prevention measures helped combat the spread of Covid 19 and its variant in Saudi Arabia.

In addition, as the cases of Covid 19 increased in Saudi Arabia, new regulations were initiated and legislated and put
in place with immediate effect. As all the live classes in schools, nurseries, and universities were suspended and replaced
with e-learning by online platforms.®® Several organizations were stopped from receiving or serving clients in their
offices and switch to online ways to deliver their services. The authorities of every administration or province were
allowed to take further measures appropriate to the circumstances. For example, the government of Saudi Arabia stopped
issuing Umrah visas to all foreign visitors, which was later followed by suspending Umrah to everyone to combat the
spread of Covid 19.°*°* Theses preventive and control measures together with the implementation of successful
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healthcare and COVID-19 vaccines/treatment protocols were effective ways to control the epidemic of COVID-19 in
Saudi Arabia.

In conclusion, COVID-19 pandemic has been widespread across the world and has led to severe respiratory infections
and deaths. The rate at which COVID-19 spread across borders and affected countries has highlighted the significance of
health care systems to nations and global operations.™ As the case of Covid 19 increased, the Saudi Arabia government
was prompted to put on strict measures to curb the spread of the virus from its early stage. These measures were
evidence-based, which was in line with the international recommendation by WHO. More emphasis should be put on
investments in sustainable healthcare systems, ensuring the abundance of skilled workers, a conducive working
environment, and modern equipment.
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