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Abstract:

This chapter aimed to identify innovative crisis management and to identify the
important of managing the Corona virus in light of contemporary challenges. The
study sheds light on the conceptual framework of the crisis, as a decisive
movement and turning point for better or worse, analyzing the various stages the
crisis is going through and identifying the most important elements in which
effective crisis management is based.

The study reflected the model and experience of the Kingdom of Saudi Arabia in
confronting the Corona crisis, and clarified the innovative concept that used in
dealing with it, focusing on the religious dimension, which were characterize by
effectiveness and creativity. Saudi Arabia government has taken proactive steps
in this confrontation preceded the world's largest countries in dealing with the
crisis and develop a global model for crisis management that can be simulated.
The study came out with several results the most important of which is introducing
modern methods of crisis management and benefiting from the method and
experience of the government of the Kingdom of Saudi Arabia in managing the
Corona virus crisis and limiting its spread. Therefore, it monitored experiences
and lessons, concluded scientific result and applied methods that countries of the
world can benefit from in solving the crisis in an ideal matter and with the least

possible losses.
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Abstract:

This chapter of the book aims to get acquainted with the economy of
the state of Denmark in light of the Corona pandemic, as well as to study the
indicators of the Danish economy before and after the pandemic, as the pandemic
led to the collapse of many economies of the world. The emergency situation is
in most countries of the world, and therefore the global economy in general has
been greatly affected by this pandemic, but there are countries whose economy
has been affected only slightly by the pandemic, as it has been following
economic policies and strategies that helped them get out of the pandemic without
affecting their economies a little influence, and among these countries is the State
of Denmark, Among the most important results that were reached is that Denmark
ranked second in the world after Finland for the year 2021 AD in the happiness
index, which included 24 countries around the world, and its economy was not
affected by the pandemic

.Keywords: pandemic, corona, Denmark, global economy.
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Abstract:

The history of hospital design changed by epidemiological events for ages, as hospitals are essential to
human survival and health. Corona pandemic's absence of an early warning and forecasting system
has provided many Governments with a vision of addressing health care capacity in emergencies in a
short period, building dedicated, modular, and ready hospitals for communities facing unprecedented
clinical demands and completing high-quality projects in exceptional circumstances. Preventative
action is the most effective defense against the Corona pandemic.

It is critical to describe and analyze how countries implemented their emergency plans for providing
health services during the Corona pandemic period. Identify the problem and contain it as soon as
possible, and learn from other countries' experiences.

Possible future epidemiological scenarios, suggests the study, may lead to better preparations for
other, more contagious future infections than COVID-19, as speed should not come at the expense of
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quality. Exploring the strategies and capabilities used to create an integrated approach to epidemiology
in the post-Coronavirus era.

Research on building the upcoming hospital should focus on resilience; and emergency and crisis
plans based on the experiences of other countries to limit the spread of Coronavirus.

Keywords: Covid-19 pandemic; Environment; Technology; Hospital design; Contingency plans;
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Abstract :

This study aimed to reveal the effectiveness of the impact of the Corona pandemic for
some countries and the treatments that took place by shifting from physical education to e-
learning in light of the spread of the Corona virus from the point of view of staff members,
students and parents. It also aims to measure the level of continuity of the e-learning process,
reveal the level of obstacles to the use of e-learning, and the level of interaction of students and
faculty members with e-learning in some countries. The results of the study revealed that the
study sample’s evaluation of the effectiveness of e-learning in light of the spread of the Corona

virus from the researcher’s point of view, according to the experiences of the countries that
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made the transformation, was average, And their evaluation of the field of e-learning continuity,
the field of obstacles to the use of e-learning, the field of interaction of faculty members with
e-learning, and the field of student interaction in the use of e-learning is moderate. It prevents
benefiting from the e-learning system followed, and the necessity of pairing face-to-face

education and e-learning in educational institutions in the future.
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Abstract:

This study aims to identify the experience of the Al-Mazab digital library and the shift towards
electronic education in light of the Corona pandemic. Al Mizab Library is considered one of
the first digital libraries in Sudan that contributed to learning during the Corona pandemic. The
study came out with a number of results, the most important of which are: Al-Mizab Library
worked during the Corona pandemic to provide information sources in all its forms, facilitate
free access to information and enrich digital content. Among the most important
recommendations, the most important of which are: The employees of the Al-Mizab digital

library should continue to improve the library services, including information sources.

Key words: Al-Mizab library, e-learning, digital learning, Sudan.
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Abstract: Late in December 2019, Wuhan, China, reported a cluster of mysterious

pneumonia cases. The World Health Organization has given this virus, which is the
cause of the sickness, the temporary names coronavirus disease 2019 and severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) (COVID19). China and the rest of
the world are now affected by the COVID19 outbreak. Early mass screening initiatives
and laboratory research strategies were launched in China and the Kingdom of Saudi
Arabia (KSA) to control the COVID-19 disease. The Ministry of Health in Saudi Arabia,
the National Health Commission in China, as well as searches on Google Scholar and
PubMed, provided the information that was extracted. The gold standard for diagnosing
and identifying viral genomes is real-time reverse transcriptase PCR. Experts were
assembled by the National Health Commission in China and the Ministry of Health in
Saudi Arabia to develop technical standards for infection prevention and control. The
purpose of this research is to focus on the Covid-19 Laboratory Investigations Strategy
in Saudi Arabia and China.

1. Introduction:

Coronaviruses (CoVs) are a huge viruses group in the Coronaviridae family which
include four genera designated by Greek letters alpha, beta, delta, and gamma (Sidig, Hanif,
Dwivedi, & Chopra, 2020), with a single-stranded RNA , positive-sense RNA genome (+
sSRNA) (Rehman, Sadad, Saba, Hussain, & ‘{ggiq, 2021), that is about 30,000 nucleotides in



length, has 50 -cap and 30 - poly(A) tail, allowing it to act as functional mRNA for translational
synthesis of the replicase polyproteins (Udugama et al., 2020; Yadav et al., 2021), and capable
of transmitting infections from humans to humans (HCoV) that have been observed for over 50
years (de Oliveira Toledo, Nogueira, das Gracas Carvalho, Rios, & de Barros Pinheiro, 2020;
Roy, Dhillon, Habib, & Pugazhandhi, 2021). The virus is named "corona” because a helical
capsid and a lipoprotein envelope containing numerous glycoprotein spicules surround the

genome, giving the virus a crown shape (Singhal, 2020)

The SARS-CoV-2 genome encodes multiple structural (sps) and non-structural proteins
(nsps). Structural proteins include the spike (S), envelope (E), membrane (M), and

nucleocapsid (N) proteins and helicase (Hel) (Li, Geng, Peng, Meng, & Lu, 2020)

In addition to these genes that encode structural proteins, there are species-specific accessory
genes that are required for viral replication. These include RNA dependent RNA polymerase
(RdRp) ,which acts in conjunction with nonstructural proteins to maintain genome fidelity
(Udugama et al., 2020), hemagglutinin-esterase (HE) acting as a receptor-destroying enzyme

in beta-coronaviruses (BCoV) (Yadav et al., 2021). HE lectin domain promotes esterase activity

toward clustered substrates (Lang et al., 2020), and open reading frames 136 ORFla and ORF1b
which cleavage proteolytically to shape 16 non-structural proteins (fig.1) (Rohaim, El Naggar,
Clayton, & Munir, 2021; Sidiq et al., 2020).
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Fig. 1: Schematic diagrams of the SARS-CoV-2 virus particle and genome. The open
reading frame 1a (ORF1a) and ORF1b are shown as blue and orange boxes, respectively,
that encode 15 non-structural proteins (NSPs). The genes encoding main structural
proteins, including spike (S), envelope (E), membrane (M), and nucleocapsid (N), are
represented as green boxes. The purple, red, and pink boxes on the 3’ end represent the

secondary (accessory) proteins (Beig Parikhani et al., 2021)

A cluster of unexplained pneumonia cases was reported in Wuhan, China, in late December

2019. A new coronavirus was identified as the causal cause of this mystery pneumonia a few days
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later. The World Health Organization has temporarily designated this causal virus as severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) and the relevant infected disease as
coronavirus disease 2019 (COVID19). The COVID19 outbreak has now spread throughout China
and the rest of the world (Rabi, Al Zoubi, Kasasbeh, Salameh, & Al-Nasser, 2020). As well as,
the WHO declared it a pandemic on March 11th, 2020, in over a hundred and fourteen
countries11™" March 2020 (Anjorin, 2020). On March 2nd, a Saudi citizen traveling from Iran via
Bahrain tested positive for COVID-19 and was immediately isolated and reported as the Kingdom
of Saudi Arabia’s first case by the Ministry of Health (Alsofayan, Althunayyan, Khan, Hakawi, &
Assiri, 2020).

The disease is transmitted by inhalation or contact with infected droplets and the incubation
period ranges from 2 to 14 day. The entering mechanism of SARS-CoV-2 in host by direct fusion
of the viral envelope with the host cell membrane, or membrane fusion within endosome after
endocytosis. Viral entry is initiated by S protein's receptor-binding domain (RBD) binds to the
human host cell receptors on the cell surface, allowing the virus to enter the cell (Q. Zhang et al.,
2021). Angiotensin-converting enzyme 2 (ACE2), which is widely expressed in numerous tissues
including the lung, colon, liver, heart, vascular endothelium, and kidney, is one of the key receptors
for SARS-CoV-2. After interacting with the RBD receptor, the S protein is proteolytically cleaved,
which is then catalyzed by numerous host proteases, including furin (Gheblawi et al., 2020).
Proteolytic processing activates S protein and allows for viral-host membrane fusion, followed by
the release of viral RNA into the host cytoplasm(Jackson, Farzan, Chen, & Choe, 2022). In the
cytoplasm, viral RNA utilizes the host and its own machinery to replicate its genetic material and

assemble new viral particles (Q. Zhang et al., 2021).

The symptoms are usually fever, cough, sore throat, breathlessness and fatigue (Deng &
Peng, 2020). Older people and those with other health problems such as diabetes, cancer, lung
diseases, and heart disease are the most vulnerable groups afflicted by the severe form of
COVID-19 (Ejaz et al., 2020). The severity of the disease seems variable due to distinct
demographic features, comorbidities, and immune system responses among different
populations (Huang et al., 2020). Pneumonia might be the most frequent manifestation that can
progress to Acute Respiratory Distress Syndrome (ARDS) (Alsofayan et al., 2020). Moreover,

as disease progresses, a series of complications tend to occur, especially in critically ill patients
admitted to ICU, serious complications have been reported, including arrhythmias, septic
shock, acute myocardial infarction (AMI) , Neurological disorders and multi-organ
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failure(Arentz et al., 2020; Long, Brady, Koyfman, & Gottlieb, 2020; Waheed, Bayas, Hindi,
Rizvi, & Espinosa, 2021).

The existence of COVID-19 in the individual is identified through sputum or blood samples
test. However, an X-ray and computed tomography (CT) scan are also advised. The X-ray
procedure is mostly advised to scan the affected organ, for example, lung infections, tumors finding,
bone dislocations, pneumonia, and bone fractures. CT scan is an advanced type of X-ray advised to
investigate the clearer images of the inner organs and soft tissue(Rehman et al., 2021) The gold
standard for diagnosis is the identification of viral genome targets by real-time polymerase chain
reaction (RT-PCR) in respiratory tract materials during the first week of symptoms. Serological
tests should be indicated from the second week of symptoms onwards. A wide range of different
tests is available, with variable sensitivity and specificity, most of which require validation.
Laboratory tests such as complete blood count, C-reactive protein (CRP), D-dimer, clotting tests,
lactic dehydrogenase (LDH), ferritin, and procalcitonin identify risk of disease with greater
severity, thromboembolic complications, myocardial damage, and/or worse prognosis(Goudouris,
2021).

2. Objectives:

e To focus on the Laboratory investigations strategy of covid-19 in Saudi Arabia and
China.

e To highlight on Laboratory investigations strategy of covid-19 in Saudi Arabia

e To insight on Laboratory investigations strategy of covid-19 in China.

e To compare between two strategies are follow in in Saudi Arabia and China.

e To explain the effort of Saudi Arabia and China in the found anew protocols OD covid

diagnosis.

3. Laboratory Investigations:

Because COVID-19 exhibits a range of clinical manifestations, from mild flu-like
symptoms to life threatening conditions, it is important to have efficient testing during
the early stages of infection to identify COVID-19 patients from those with other
illnesses. This avoids unnecessary quarantines of negative individuals and the spread of
infection by positive individuals. Early diagnosis permits physicians to provide prompt
intervention for patients who are at higher risk for developing more serious
complications from COVID-19 illness (Carter et al., 2020). Below we review the most
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common laboratory finding and most useful laboratory tests that are used to detect
COVID-19 infection.

3.1. Laboratory Findings :

In the early stage of COVID-19, white cell count is often normal or decreased, while
lymphocyte count is decreased. Some patients may have increased levels of liver enzymes,
lactate dehydrogenase, muscle enzymes, myoglobin, troponin and ferritin. C-reactive protein
(CRP) and erythrocyte sedimentation rate (ESR) is elevated in most patients, while
procalcitonin is normal. Increased D-dimer level can be seen in severe and critically ill patients,
together with progressive decrease in lymphocyte count, and increased inflammatory cytokines
(Oberfeld et al., 2020; Statsenko, Al Zahmi, Habuza, Neidl-Van Gorkom, & Zaki, 2021; Z.-L.
Zhang, Hou, Li, & Li, 2020).

3.2.Nucleic Acid Detection:

Reverse Transcription-Polymerase Chain Reaction (RT-PCR) relies on its ability to amplify a
tiny amount of viral genetic material in a sample and is considered the gold standard for
identification of SARS-CoV-2 virus. The majority of molecular diagnostic tests have utilized
the real-time RT-PCR technology targeting different SARS-CoV-2 genomic regions, including
the ORF1b or ORF8 regions, and the nucleocapsid (N), spike (S) protein, RNA-dependent RNA
polymerase (RARP), or envelope (E) genes (Carter et al., 2020).

3.3. Viral Sequencing:

Discovery and identification of mutations in the SARS-CoV-2 genome is critical for not only
understanding the infection mechanism but also for tracking the evolution and transmission of
the virus (Cheng et al., 2021). In addition to providing confirmation of the presence of the virus,
regular sequencing of a percentage of specimens from clinical cases can be useful to monitor
for viral genome mutations that might affect the performance of medical countermeasures,
including diagnostic tests. Virus whole genome sequencing can also inform molecular
epidemiology studies (WHO, 2020)

3.4 Serological Testing :
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Serological assays detect both SARS-CoV-2-specific antibodies IgM and IgG, which are
produced both at the early and later phases of the disease, respectively. Although serological
tests are less accurate than PCR, they have some advantages being portable, user-friendly, and
can produce results in 10-30 min at least at the qualitative level (Chen et al., 2020). It can be
used to monitor the progress of the disease stages and can be applied to broad identification of
past infection and immunity. This test plays an important role in epidemiology and vaccine
development, providing an assessment of both short-term and long-term trajectories of antibody
response, as well as antibody abundance and diversity. The methodology for these
determinations includes the traditional enzyme-linked immunosorbent assay (ELISA),
immunochromatographic lateral flow assay, neutralization bioassay, and specific chemosensors
(Carter et al., 2020).

3.5. Rapid Antigen Test:

Rapid antigen tests are designed to detect the presence of viral proteins using simple
immunochromatography methods, commonly referred to as lateral flow assays. They target the
SARS-CoV-2 nucleocapsid protein, the most abundant protein expressed by the virus. They
directly assess for the presence of viral proteins, making them different from serology tests,
which look for antibodies produced by the host in response to the infection. Thus, rapid antigen
tests assess for acute infection only, not prior infection or response to vaccination (Network,
2022).

4. Laboratory investigations strategy of covid-19 in Saudi Arabia:

Mass screening programs were suggested by the World Health Organization (WHO) as an
effective precautionary measure to contain the spread of the virus. On 16 April 2020, a COVID-
19 mass screening program was initiated in the Kingdom of Saudi Arabia (KSA) in multiple
phases (A. A. Khan et al., 2021). As of 5 January 2021, more than 86,165,000 cases have been
confirmed globally with more than 1,863,000 deaths. Whereas, reported cases in

KSA is lower than most countries as by fifth of January 2021, 363, 259 cases were confirmed
and 6265 deaths were reported (Kari et al., 2021). In March 8, 2021, the total number of positive
cases and fatalities in the KSA had reached 386,300 and 6624, respectively, with a cumulative
case fatality rate (CFR) of 1.71% (A. Khan, A. Alahmari, Y. Almuzaini, N. Alturki, A. Aburas,
F. A. Alamri, M. Albagami, M. Alzaid, T. Alharbi, R. Alomar, et al., 2021). Launching a
program to accredit laboratory testing for polymerase chain reaction (PCR) in government and
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private health facilities, in order to limit the spread of the virus by applying Saudi Center for
Disease Control (SCDC) requirements since the beginning of the pandemic, and up until August
23, 2020, more than 4,674,950 laboratory tests were performed in 50 laboratories inside the
Kingdom, including all health sectors laboratories have a capacity estimated at over 80,000

tests per day.

The Kingdom signed a contract with China to provide nine million COVID-19 diagnostic
tests, along with devices, specialists, and specialized technicians from China, and the
establishment of 6 large regional laboratories distributed between various regions of the
Kingdom, including a mobile laboratory with a capacity of 10,000 tests per day (Arabia, 2020).
Not by, in KSA, from 3 January 2020 to 30 May 2022, there have been 766,726 confirmed cases of
COVID-19 with 9,144 deaths (WHO, 2022b). The KSA was among the first nations to apply the
precautionary and preventive measures advised by WHO officials to curb the early spread of
COVID-19 before it was declared a global pandemic. Furthermore, the KSA utilized its position
and influence to collaborate with stakeholders and neighboring nations in adopting similar
measures, placing emphasis on unity in the global fight against the pandemic (A. Khan, A.
Alahmari, Y. Almuzaini, N. Alturki, A. Aburas, F. A. Alamri, M. Albagami, M. Alzaid, T.
Alharbi, & R. Alomar, 2021). Furthermore, Ministry of Health (MOH) in the KSA cooperated
with the laboratory of SCDC, regional laboratories, and various reference laboratories in the
health sectors, to increase the preparedness and capacity of laboratories to manage and analyze
COVID-19 samples. Efforts were focused on launching the laboratory accreditation program to
conduct COVID-19 tests, defining standards to accredit laboratories that can carry out initial
testing and approve the positive results of these laboratories, and standardizing and linking
samples results in a central platform, in an effort to enhance the various national efforts aimed
at curbing the spread of COVID-19, as follows (Arabia, 2020).

v Boosting the ability of the SCDC lab, as well as a few other regional labs, to
take in and examine an increasing number of COVID-19 samples while ensuring the
precision and dependability of test results.

v" Chinese laboratory opens in KSA to support COVID-19 activities.

v" Finding the COVID-19 genetic sequence would help researchers better
understand the disease's transmission mechanisms and advance the creation of
vaccinations and antiviral drugs.

v’ Establishing a connection between sample findings and the Health Electronic

Surveillance Network (HESN), which houses the primary epidemiological data,
128



while continuing to evaluate the accuracy of the submitted information in order to
make it readily accessible.

v" Implementing standard operating procedures for collecting samples and
transporting them from healthcare institutions to laboratories while paying attention
to each step of the transfer process to ensure their efficiency. Implementing the
manual's standard work procedures in all laboratories.

v To prevent the COVID-19 epidemic from spreading alongside other epidemics,
samples of other viruses, such as MERS-CoV, H1N1, and others, must be regularly
checked.

5. Laboratory testing protocol in Saudi Arabia:

Saudi Arabia increased its laboratory willingness and ability to manage and analyzes COVID-
19 samples, and collaborated with international reference laboratories. The (A. Khan, Y.
Alsofayan, et al., 2021). The national laboratory adopted and monitored all standard operating
procedures for samples to achieve the highest validity and reliability and rapid turnaround time
(Arabia, 2020). The laboratory tests that intended to be used for upper and lower respiratory
samples collected from suspected cases who meet case definition for COVID-19 based on the
updated national guidelines (MOH, 2022).

5.1. Biosafety guidelines for handling samples from suspected cases of

COVID-19:
All staff who will be handling the SARS-CoV-2 samples should be trained for appropriate

collection, specimen storage, packaging and transportation. When collecting the specimen,
avoid contamination. It is advised to have sufficient quantity of sampling in case of repeating
the test or preform further characterization. Follow the MOH instructions of appropriate
precautions for safety during collection and processing of samples, which are mentioned
below (MOH, 2022).

Laboratory staff should use the proper personal protective equipment (PPE) when working with
infectious materials. Sample handling and laboratory work should be done in a certified Class

I1 BSC and negative pressure room in a BSL-2 facility (fig.2).
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Fig.2: Class Il Biological Safety Cabinet.

v In a Class Il Biological Safety Cabinet, laboratory procedures that could produce aerosols
or droplets should always be carried out (BSC-II).

v During any procedure, eye and face protection should be provided by goggles, a mask,
and a face shield.

v" Follow your normal operating procedures for the processes and samples collected to test
MERS-CoV. Decontaminate work surfaces and equipment with the proper disinfectants
and manage laboratory trash.

v' Risk analyses should be carried out prior to testing.

5.2 . Specimen type, and collection:

Lower respiratory tract :
Which including Bronchoalveolar lavage, tracheal aspirate and sputum. The collection of

Bronchoalveolar lavage and tracheal aspirate were taken about 2-3 mL of sample in a sterile,

leak-proof, screw-cap container. Whereas, Sputum collected directly into a sterile, leak-proof,

Sscrew-cap container.

5.2.2 Upper respiratory tract:

Involving nasopharyngeal and oropharyngeal swab. For collection of Nasopharyngeal and
oropharyngeal, synthetic fiber swabs with plastic shafts should be used. It is not
recommended to use swabs with wooden shafts or calcium alginate swabs, which might have
negative impact on PCR results. Swabs should be immediately placed (separate or combined)
into a sterile tube containing 2-3 ml of viral transport media (VTM).

5.3. Specimen packing and transport:

specimen packing and transport with medical institutions(MOH, 2022)
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v Label each specimen container with the patient’s ID number, HESN requisition number,
and the date the sample was collected.

v"In HESN, you can register the case and for test requested select COVID-19 and for the
distention, you select National Health Laboratory (NHL).

v’ Store respiratory samples at 2-8°C and ship to NHL, Saudi CDC on ice pack.

v Samples can be shipped free of charge via the courier, SMSA, following appropriate
regulations. The courier service is available for sample transportation and pickup locations
throughout the country for collection of samples from MOH hospitals and other non-MOH
Health care facilities. Specimens pick up can be requested from SMSA at the following
number (8006149999)

v' All specimens must be appropriately packaged and transported in accordance with
Category B transportation regulations and the WHO guidance on regulations for the transport
of infectious substances 2019-2020. For shipping, of sample, must follow the current edition
of the International Air Transport Association (IATA) Dangerous Goods Regulations.

5.4 Storge of specimen:

Store samples at 2-8°C and ship on ice pack to the designated Laboratory. Samples can be
stored at 2-8°C for <48 hours, if longer storage is needed, samples should be stored at —70
°C. If sample is frozen at -70°C, ship on dry ice (MOH, 2022).

5.6 . Results interpretation of Real Time RT-PCR:

General guidelines for interpreting covid-19 Real Time RT-PCR recommend by MOH
(MOH, 2022).

v' Follow the manufacturer recommendations for the defined cut-off CT (cycle
threshold) value for the positive results based on the CT value for each target gene.

v' Make sure to use internal control (IC). Before reporting results make sure that IC is
positive, if not, you have to repeat the test. If the target gene is positive and the IC is negative,
report the target gene as positive.

v' For Samples with high CT values, you have to rule out contamination during extraction.
Carry-over and cross contamination are a problem with some automated nucleic acid
extraction systems.

v"In case of inconclusive/ indeterminate results, please send the sample to the National

health laboratory for further testing.
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v" The lower respiratory tract samples are preferred if patient has signs or symptoms of
lower respiratory tract infection. If lower tract specimens are not possible or clinically
indicated, upper respiratory samples should be collected.

v" Repeat testing should be performed if initial testing is negative and there is a high index
of diseases suspicion. Patients should be retested using a lower respiratory sample or, if not
possible, repeat collection of a nasopharyngeal sample.

v" A single negative test result, especially from upper respiratory tract sample, does not

rule out the infection.

v" Negative RT-PCR results must be interpreted in correlation with clinical findings,

history, and other diagnostic procedures.

v" Positive RT-PCR for COVID-19 indicate infection with SARS-CoV-2. However, it

does not rule out co-infection with other viruses.

5.7 Declaration and reporting positive cases:

MOH announcing who all laboratories are report the positive result as follow (MOH,

2022)

v All laboratories testing for COVID-19 are required to report the number of tested
samples on a daily bases to the public health authorities.

v All laboratories testing for COVID-19 are required to report all positive results
immediately to the public health authorities through HESN portal.

v" All samples with positive results from MOH, Governmental non-MOH and private
Sectors should be sent to National Health Laboratory, Saudi CDC for further
confirmation.

v' Store respiratory samples at 2-8°C and ship to National health Laboratory, Saudi CDC
on ice pack.

5.8. Infection prevention and control in Saudi Arabia:

The Ministry of Health prepared guidelines for case treatment, epidemiological surveillance,
health facilities and all segments of society. Furthermore, the Saudi Center for Disease
Control published the infection prevention and control manual to guide all sectors during the
COVID-19 pandemic and all details of these guidelines are given in the national response
document issued online by the Ministry of Health (A. Khan, Y. Alsofayan, et al., 2021) .for
Health care awareness the Ministry of Health developed procedures and guidelines for

infection prevention and control and health facility preparations, which included updated



criteria for respiratory screening, isolation rooms, hand hygiene stations and staff training on
the basic principles of infection prevention and control, such as the use of personal protective
equipment and methods of hand hygiene .(A. Khan, Y. Alsofayan, et al., 2021).

In collaboration with infection prevention and control teams, supply teams and stock control
teams, the Ministry of Health continuously identified the required quantities of personal
protective equipment and hand disinfection products, and their estimated use in health
facilities. The Ministry of Health also established a mechanism to monitor, record and
investigate COVID-19 cases in health workers and confirmed COVID-19 cases. Daily
indicators were created and monitored by the Command-and-Control Center for appropriate
action (MOH, 2020).

5.9. A modern Saudi technology to detect the corona virus:

The newest bioelectronic devices with materials science engineering and structural protein
design, researchers from King Abdullah University of Science and Technology have
developed an electrochemical sensor to detect and measure viral proteins called Organic
electrochemical transistors (OECTs) (Scientificamerican, 2022). A bioelectronic sensor
combine a solution-processable conjugated polymer in the transistor channel and high-density
and orientation-controlled bioconjugation of nanobody SpyCatcher (technology for
irreversible conjugation of recombinant proteins) fusion proteins on disposable gate
electrodes (Khodagholy et al., 2013).

After 10 minutes of exposure to 5 ul of unprocessed materials, the devices produce results
with high specificity and single-molecule sensitivity in human saliva and serum. In addition.
The device may be modified to identify any protein antigen if a corresponding particular
nanobody is available, and it can detect the spike proteins of the Middle East respiratory
syndrome coronavirus (MERS-CoV) (Guo et al., 2021).

6.Laboratory investigations strategy of covid-19 in China :

In China, from 3 January 2020 to 17 June 2022, there have been 4,127,625 confirmed cases
of COVID-19 with 19,332 deaths, reported to WHO. Although the epidemic started in China
and many deaths were initially reported, the rate of confirmed cases and deaths in China is
not large compared to other parts of the world (535,863,950 confirmed cases until 17 June
2022). (WHO, 2022a). This is due to efforts to contain the disease and reduce its spread. Since
the start of the COVID-19 outbreak, there have been extensive attempts to better understand

the virus and the disease in China. The prevention and control measures have been
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implemented rapidly, from the early stages in Wuhan and other key areas of Hubeli, to the
current overall national epidemic. Protocols for COVID-19 diagnosis and treatment,
surveillance, epidemiological investigation, management of close contacts, and laboratory
testing were formulated, and relevant surveillance activities and epidemiological
investigations conducted (fig.3). Diagnostic testing kits were developed, and wildlife and live
poultry markets were placed under strict supervision and control measures (Gomes, 2020).

Wuhan, which was the first Chinese city to report the outbreak, suffered from a shortage of
emergency supplies, a heavy workload among staff and a shortage of hospital beds during the
early stages of the pandemic, so Wuhan adopted three ways to admit patients for treatment:
designated hospitals, newly built temporary hospitals and hospitals Shelter in Fangcang. It
has been proven that converting large-scale public spaces such as stadiums and exhibition
centers into Fangcang shelter hospitals, which act as hospitals to isolate, treat and monitor
patients with mild symptoms, is the most effective way to control and reduce transmission of
the virus and reduce mortality (Fang et al., 2020).

Recently, Chinese cities and provinces have turned to regular mass testing for the coronavirus,
within a "zero COVID" approach to contain the highly contagious Omicron variant.
Thousands of coronavirus testing sites have appeared on sidewalks across Beijing and other
Chinese cities, and major cities have been asked to set up testing stations within a 15-minute
walk for all residents. Beijing and Shanghai alone put in 10,000 or more each. Some are made
up of folding tables and chairs under a temporary canopy. Others are enclosed square booths
from which gloved workers reach out through openings to take a quick throat swab from the
next person in line. The tests are free, with the result reflected on the person’s smartphone

health app roughly 12 hours later (Moritsugu, 2022; Stanway, 2022).

Fig.3: Surveillance activities and epidemiological investigations of covid -19 in China.

7.Laboratory Testing Protocol in China:
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The sudden increase in the number of infections with the emerging coronavirus in China has
shed light on the examinations and analyzes that patient undergo to detect their infection with
the epidemic, starting from lung imaging to laboratory tests. We will review the protocol used

in diagnosing COVID-19 cases in China.
7.1. Sample Collection and Preservation:

According to instruction by Chinese Center For Disease and Prevention, the COVID-2019
testing specimens shall be collected by qualified technicians who have passed biosafety training
and are equipped with the corresponding laboratory skills. Respiratory tract specimens in the
acute phase (including upper or lower respiratory tract specimens) must be collected from each
case; lower respiratory tract specimens shall be preferred for the collection from severe cases
(fig.4). Stool samples, whole blood samples, serum samples urine specimens can be collected

according to clinical needs.

Specimens for virus isolation and nucleic acid detection purposes should be tested as soon as
possible. Specimens to be tested within 24 hours can be stored at 4 °C; those that cannot be
tested within 24 hours should be stored at —70 °C or below. Serum can be stored at 4 °C for 3
days and below —20 °C for a longer period. A special depot or cabinet is required to store
specimens separately. Repeated freeze-thaw cycles during specimen transportation should be

avoided (Chinese Center For Disease & Prevention, 2020).

Fig.4: Collected of covid -19from specimens lower respiratory tract specimens in China.

7.2. Infection Prevention and Control:
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In order to guide the national scientific norms to do a good job in the prevention and control
of novel coronavirus infection, effectively reduce the risk of transmission of the new
coronavirus in medical institutions, and ensure medical quality and medical safety, the
National Health Commission in China organized experts to formulated technical guidelines
for infection prevention and control (National Health Commission of the People's Republic of
China, 2020).

Because SARS-CoV-2 appeared to be highly contagious, a strict protocol for personal protective
equipment (PPE) was needed due to the huge numbers of critically ill patients and a stressful workload
for health care workers. PPE is required for sampling personnel when performing the sampling. The
adopted COVID-19 protocol included a hospital-provided scrub suit, complete covering of dorsum of
the foot and ankles with socks covered by plastic wrap and closed shoes with 2 layers of boot covers
(substituted for the heavy rubber boots), 3 layers of gloves, a coverall, N95 face mask, surgical mask,
face shield/goggles, hood with 2 layers of head covering, and a disposable waterproof surgical gown ;
if exposed to patients’ blood, body fluids, secretions or excretions, the outer layer of the latex gloves
should be changed in time (Zhan, Anders, Lin, Zhang, & Chen, 2020).

7.3. Laboratory Testing:

In China the preferred testing method for COVID-19 confirmation is the qualitative reverse
transcription-polymerase chain reaction (QRT-PCR) assay, which is regarded as the ‘Golden’
standard for virus infection confirmation. This technology can detect the emerging corona virus
in the patient's blood or in samples extracted from his respiratory system, such as the nose and
throat. The assay is targeting the open reading frame 1lab (ORFlab) gene and N gene which
are coding for the RNA polymerase and the nucleocapsid respectively (Jing et al., 2021). It was
established as a Chinese official protocol and published in Technical Guide for Prevention and
Control of Coronavirus Disease 2019 in Medical Institutions, 5" ed (National Health
Commission of the People’s Republic of China, 2020). A positive detection of SARS-CoV-2 is
considered, if both ORFlab and N gene assays are positive in the same sample; if only one
assay is positive, repeat testing is recommended, and if confirmed, this is also considered a
positive SARS-CoV-2 case. QRT-PCR testing offers several advantages in the diagnosis of
COVID-19. As opposed to serology testing, gRT-PCR testing is much more valuable in the
early phase of infection. Firstly, qRT-PCR results are generally available within a few hours,
and the testing is easy to perform on a large scale, and with low cost per sample. However, high
false-negative rates of SARS-CoV-2 detection have been reported in China (Jing et al., 2021).
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Negative nucleic acid results cannot rule out 2019-nCoV infections. Factors leading to false
negatives shall be precluded including: poor quality of samples, for instance the respiratory
tract samples of the oropharynx and other parts; samples collected too early or too late; samples
that are improperly stored, transported, or processed; technical reasons such as virus mutations,
PCR inhibition, etc (Chinese Center For Disease & Prevention, 2020) .

Besides DNA testing, another way to confirm infections is using genetic sequencing, according
to guidelines issued by the Chinese National Health Authority. The analysis is considered
positive if the genetic sequence of samples from the patient's blood or respiratory system is
"highly" similar to the genetic sequence of the virus. This is especially valuable in cases when
only one SARS-CoV-2 gene target is detected for the known BCoVs by gqRT-PCR and it can
also be used to detect SARS-CoV-2 in samples with low viral load (Chinese Center For Disease
& Prevention, 2020; Euronews, 2020).

Serum antibody tests, which include colloidal gold, magnetic particle chemiluminescence and
ELISA, are used as supplementary tests for cases of negative 2019 n CoV nucleic acid tests,
used in conjugation with nucleic acid tests surveys and past exposure surveys of concerned
population groups. Laboratory confirmed positive cases need to meet one of the following two
conditions: Serum IgM antibodies and /or IgG antibodies to 2019 n CoV are positive; Serum
IgG antibodies to 2019 n CoV turn from negative to positive, the IgG antibody titers of recovery
period are 4 times, or more high than that of acute phase. Using serum in the acute phase within
7 days after the onset of disease detects IgM and 1gG, if the test result is negative, repeat
collection for testing within 10 days after the onset of disease is recommended. Convalescent
serum specimens within 3-4 weeks after the onset of illness should be used for detecting 1gG

(Chinese Center For Disease & Prevention, 2020) .

China allowed rapid antigen tests to be used to diagnose COVID-19 for the first time in March
2022, due to the rapid outbreak of the omicron variant, which had spiked cases to levels last
seen in Wuhan at the start of the epidemic. Mass testing is a key tool in China’s arsenal for
fighting COVID-19, which it is still trying to eliminate as other parts of the world open up.
Rapid tests, which can be used easily at home, may help China detect and stem outbreaks more
quickly, especially among asymptomatic carriers (News, 2022).

People suspected of being infected with the virus develop symptoms related to the virus, such
as fever or low white blood cells. In addition to these laboratory tests, health officials in Hubei

are using lung radiography as a "clinical diagnosis" of patients. If pneumonia appears on the

137



radiograph, suspected patients are automatically considered “confirmed” cases, even without
being subjected to the PCR test (fig.5) (Euronews, 2020)
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Fig.5: Rapid antigen tests to be used to diagnose COVID-19 at home.

In July 2021, a team from the University of Hong Kong has developed an effective and rapid
method for identification and quantification of different SARS-CoV-2 variants in sewage using
allele-specific RT-gPCR based technology. With primer-probe sets designed by the team and
published in the literature, the new method can detect multiple unique and specific mutation
sites of different types of variants and identify the type of variants with a high level of accuracy.
Compared with genomic sequencing, this method has a much shorter turn-over time (from at
least two days reduce to a few hours) and can serve as a rapid screening of different variants

for quick follow-up actions (Biospectrum, 2021).

7.8. New Covid-19 testing device:

Recently, Chinese scientists have developed a new test to detect infection with the Corona
virus, which gives an accurate result like the “PCR” test that is conducted in the laboratory, but
gives results within minutes, according to an article published by the scientific journal “Nature
Biomedical Engineering” (Wang et al., 2022). PCR tests are currently considered the global
standard for Covid-19 tests, but their results usually take several hours. And researchers at
China's Fudan University in Shanghai seem to have found an alternative. In the research, which
was published in the scientific journal, the team of researchers said that it had developed a
sensor that uses microelectronics to analyze the DNA samples collected by a swab. This sensor,
connected to a mobile device, makes it possible to obtain a result in "less than four minutes",
according to its developers, who indicated that this "high sensitivity" device provides speed,
ease of operation and portability (Euronews, 2022). Once the devices are developed, Fudan
University researchers said, they will be used in many places, including airports, hospitals and

even "at home" (Wang et al., 2022). In addition to being slow in terms of results, PCR tests
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require infrastructure and laboratories that many developing countries have only a limited

number of. This constitutes an obstacle to tracking and detecting epidemic infections.
8. Conclusion, results and recommendations:

In conclusion, the chapter reflects on the experience and laboratory investigation
strategies of covid-19 in Saudi Arabia and China. Both centuries have made significant efforts
to manage and control the Covid -19 outbreak. Early detection of infectious cases is critical for

preventing community transmission.

The important findings of this study include the success of Saudi Arabia and China in
investigating a hug sample of covid-19, the establishment of a mass screening program in Saudi
Arabia and China during the early stages of the pandemic was a useful epidemiological
surveillance tool, which led to a reduction in morbidity and mortality, and the two centuries
adopted and monitored all standard operating procedures for samples to achieve the highest
validity and reliability. Furthermore, the Real-time RT-PCR assay continues to be the molecular
test of choice for etiologic diagnosis of COVID-19 cases. The research recommendations were
as follows:

v’ Establish an international laboratory center for pandemic disease to improve
laboratory investigations and discover new technology for early disease
detection.

v" Clinical research on infectious diseases should be encouraged by the ministry of

health in all world centuries and research centers.

v Benefit from Saudi Arabia and China's experience in fighting covid -9 in the rest
of the developing world.

v Use the massive data in databases to detect infectious and epidemic disease,
develop more effective protection against these diseases, and guide national

health screening strategies.
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A: Introduction :

Corona virus Covid 19 has affected the whole world with fear, the countries of the world
have been affected by this deadly virus, as the virus has caused many deaths, in addition to that
many workers and employees have lost their jobs, as work has stopped in all countries of the
world as a result of people being infected with this virus, we find that Most countries closed
their airports because they fear that the disease will be transmitted from those who come from
abroad, and the countries of the world have taken precautions to prevent the spread of the
disease, and among these countries are the Republic of Sudan and the Kingdom of Saudi Arabia.
In this chapter of the book, we will review the precautions taken by Sudan and Saudi Arabia

for the safety of their citizens the disease does not spread.
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B : Objectives of this chapter :

* The main Objective of this chapter is to compare between precautions done by the three

countries China ,Saudiarabaia and Sudan in mitigating Corona pandemic 2020

Special Objectives : *

= To investigate the general steps done by the three country China, Saudi Arabia and Sudan
in Mitigating Covid 19 Spread.

= To compare between strength in out come for the three countries.

= To give an example (Sudan) in details of how was the management of the situation take
action.

= To Assess the national income generating facilities (tourism ,Haj ,Omrah ) while the
Distancing take action

C: Importance of this Chapter :

As a result of the Fast and Huge spread of Covid 19 with high Mortality Rate , all the
Cauntries began to make their steps to face this wave , the first country is China because it is
the source of infection Social distancing ,stop shaking , covering with mask using hand Sanitizer
all are the way of protection but as a country there will be huge effort , in this chapter we are
focusing in the impact of precaution as fast step to Control Endemics .
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D : CHIEVEMENT :

By the finishing of reading this chapter you will be friendly with Aerosol precautions
specially Covid19 ,not Only that but also you will achieve excellent feeling of what your
government decide to work in according to the demand and available resources .you must put
in your mind there must be hard work from your side to demonstrate the right principles and

to be in community collaboration giving your personal print

Historical Background:

The SARS-CoV-2 was originally discovered in samples of bronchoalveolar lavage fluid
from three patients in Wuhan Jinyintan hospital in December 2019, and was verified as the
cause of COVID-19 on January 24, 2020.(Huang et al., 2020) They discovered that the virus
belongs to the beta-coronavirus 2b lineage in the phylogenetic tree and is a new human-
infecting beta-coronavirus that had previously not been observed in humans or animals after
thoroughly analysing the full-length genome. The World Health Organization has given it the
designation COVID-19, and the International Committee on Taxonomy of Viruses has given it
the designation SARS-CoV-2 because it is comparable to the coronavirus that causes severe
acute respiratory syndrome (SARS-CoV) The World Health Organization received a report
from China (WHO). Those instances were later linked to COVID-19, a newly discovered
respiratory virus. The disease has spread to every continent. On March 11, 2020, the World

Health Organization declared it a global epidemic..(Hu et al., 2020)

Countries throughout the world are enacting a variety of precautionary measures to stem
the spread of the disease, including travel and trade restrictions, the closing of educational
institutions and shops, and the imposition of curfew in some cases. In order to combat COVID-
19 infection, WHO emphasizes the significance of early case discovery, contact tracing, risk
communication, and a multisectoral approach .Countries should give accurate and transparent
information to the public about the local and worldwide circumstances of this increasing
epidemic. There is still a lot of mystery about this virus, its means of transmission, and its
dynamics. Epidemiological investigations, particularly for the initial few instances of COVID-
19 infection, are crucial in order to gain a better understanding of this rapidly expanding
epidemic.. (Alah, Abdeen, & Kehyayan, 2020) .

People can carry the virus by coming into close proximity to someone who is coughing or
sneezing. Corona virus was most commonly spread by infectious droplets in the air. Virus
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replication occurred in the ciliated epithelium, resulting in cellular damage and infection at the
infection site. The World Health Organization (WHO) and the European Center for Disease
Prevention and Control (ECDC) recommended people to stay away from public places and

avoid close contact with affected people and pets.(Kumar, Malviya, & Sharma, 2020)
1.1.Sudan Precautions Against Corona :

To ensure and fulfill its commitments to its people, the Sudanese government is adopting
a number of steps against COVID-19. All services and measures have been used to the
maximum capacity to ensure the safety of people's lives in the country since the first case was
reported in Khartoum State on March 13, 2020. All of the cases had had a history of travel
during that time, implying that transmissions are brought in from elsewhere in the country. To
prevent the spread of COVID-19, the Sudanese government is implementing COVID-19
prevention methods with their interventions, such as early diagnosis and contact tracing, risk
communication, social distancing, quarantine, and isolation, as well as closing the bridges
connecting Khartoum and other cities.(Altayb, Altayeb, Hamadalnil, Elsayid, & Mahmoud,
2020), Prayers in mosques and churches have been suspended, and there is a partial lockdown

in place. To reduce the migration of people in the Darfur region, some nations have

[Table -1 ]Knowledge, attitude and practice of the Sudanese people towards COVID-19:

Factor variables Knowledge Attitude Practice
Mean Mean F/t- P-
(SD) F/t-test P-value Mean (SD) F/t-test P-value (SD) test value
Age groups in years
Less than 30 years (125’3177) 412 (0.97) (i'zg)
- 2.587 0.010 0.969 0.001 : 29.537 | <0.001
30 years and more 15.55 4.18 (0.97) 2.93
Y (2.04) e (1.73)
Gender
Female (125’2395) 4.20 (0.91) (i'gg)
- 0.307 0.759 1.623 0.105 : 1.589 0.208
Male 1531 4.10 (1.02) 2.52
(2.21) ) ) (1.76)
Highest education level
Basic education (1;563? 3.87(1.21) (iég)
- 2.301 0.022 1.983 0.048 : 2457 0.117
University and more 15.37 4.16 (0.96) 2.60
y 2.22) o (1.73)
Residence
15.38 2.52
Khartoum State (2.26) 4.14 (0.94) (1.68)
Other states 15.16 1.92
2.41) 0.643 0.526 4,07 (1.15) 1.534 0.216 (1.68) 50.269 | <0.001
Sudanese currently 15.29 3.92
outside (1.85) 4.28 (086) (1.42)

Closed their borders and set travel restrictions. The instability of Sudan's transition
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Government and its fragmented health system, however, make implementation of these
precautions difficult. (Altayb et al., 2020; ARABIA, 2020)

Analysis of practice items have shown that: hand washing and avoidance of handshaking were

significantly associated with age and area of residence (P-value <0.001 (Mohamed et al., 2021)

In Sudan, there is a COVID-19 isolation center and quarantine. Sudan's hospital bed capacity
in 2013 was 0.8 per 1000 people, according to the World Bank. Sudan had developed 36
isolation centers (IC) in all of its states by 3 June 2020, with a total bed capacity of 985 beds
and 198 intensive care unit beds; this capacity is very low by international standards for Sudan's
total population. The Sudanese government set up quarantine centers in all of the country's
states, which received 2374 people and released 2189 by July 3, 2020. In five of Sudan's 18
states, the government created seven laboratories with PCR facilities for SARS-CoV-2
diagnosis. (Altayb et al., 2020) (ARABIA, 2020)

1.2. Sudanese Ministry of Health Activities to mitigate Covid19 spread:

The COVID-19 pandemic has depleted health systems all across the world. The United Nations
High Commissioner for Refugees and the WHO Emergencies Programme have led the
development of integrated programs for health, peace, and rehabilitation in South Kordofan
state, a war-torn humanitarian region in Sudan, by training rapid response teams to strengthen
both surveillance and response capacities, as well as prevention and control measures during
case investigation. Early Help Assessment coordinators also met with healthcare management
and recruited 14 teams to provide a quick response to COVID-19. In addition, the provision of
water, sanitation, and hygiene services has been expanded. Although South Kordofan's local

population is vulnerable and at high risk of infectious diseases(Ali et al., 2022)

1.3. Non-Governmental Organizations Activities to mitigate Corona In Sudan

The fundamental plan of the government of Sudan to cope with the pandemic included the
control of the source of infection, blocking transmission, and preventing the spread. The
response mechanism had a multi-sector approach with the involvement of government, civil
society organizations, and non-governmental organizations (NGOs). The action plans involved
protocols for COVID-19 diagnosis and treatment, surveillance, epidemiological investigation,
and management of case contacts. However, several factors continued to jeopardize the

mitigation efforts of these plans. At the time of writing this article (at the end of May 2020),
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there were about 4,000 confirmed cases, 300 recoveries, and 170 deaths.(Sulaiman, EImadhoun,
Altayeb, Awadalla, & Ahmed, 2020)

4.2 Application of Standard Precautions for all patients:
4.2.1- Standard Precautions include:

« Correct and consistent use of available PPE and appropriate hand hygiene.

* Perform hand hygiene after contact with respiratory secretions.

* PPE effectiveness depends on adequate and regular supplies.

* Adequate staff training and specifically appropriate human behavior.

* Ensure that environmental cleaning and disinfection procedures are followed
Consistently and correctly. Thorough cleaning of environmental surfaces with
water and detergent and applying commonly used hospital-level disinfectants
(Such as sodium hypochlorite) is an effective and sufficient procedure.

» Manage laundry, food service utensils, and medical waste following

Safe routine procedures.

» prevention of needle-stick or sharps injury

- Ensure the following respiratory hygiene measures:

« Offer a medical mask for suspected COVID-19 infection for those who can
Tolerate it.

* Cover nose and mouth during coughing or sneezing with a tissue or flexed

Elbow for others.
4.3 Implementation of empiric additional precautions.

4.3.1 Contact and Droplet precautions for suspected COVID-19:
In addition to Standard Precautions, all individuals, including family members,

Visitors, and HCWs should apply Contact and Droplet precautions.
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— Place patients in adequately ventilated single rooms.

— When single rooms are not available, cohort patients suspected of COVID-19
infection together (Place patient beds at least 1m apart, when possible, cohort
HCWs to exclusively care for cases to reduce the risk of spreading transmission
Due to inadvertent infection control breaches).

— Use a medical mask with eye/facial protection (i.e. goggles or a face shield).

— Use gloves and a clean, non-sterile, long-sleeved fluid-resistant gown.

— Use either single-use disposable equipment or dedicated equipment (e.g.
Stethoscopes, blood pressure cuffs, and thermometers). If equipment needs to be
shared among patients, clean and disinfect between each patient use (e.g. ethyl
Alcohol 70%).

— Refrain from touching eyes, nose, or mouth with potentially contaminated hands.
— Avoid the movement and transport of patients out of the room or area unless
Medically necessary.

— Use designated portable X-ray equipment and/or other important diagnostic
Equipment.

— If transport is required, use pre-determined transport routes to minimize
Exposure to staff, other patients, and visitors and apply the medical masks to patients.
— Ensure that HCWSs who are transporting patients wear appropriate PPE as
Described in this section and perform hand hygiene.

— Notify the receiving area of necessary precautions as soon as possible before
The patient’s arrival.

— Routinely clean and disinfect patient-contact surfaces.

— Limit the number of HCWs, family members, and visitors in contact with a patient
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With suspected COVID-19 infection.

— Maintain a record of all persons entering the patient’s room including all staff and visitors

4.3.2 Airborne precautions for aerosol-generating procedures for suspected

COVID-19:

Some aerosol-generating procedures have been associated with an increased risk of
transmission of coronaviruses (SARS-CoV and MERS-CoV) such as

nasopharyngeal swabbing, tracheal intubation, non-invasive ventilation,

Tracheotomy, cardiopulmonary resuscitation, manual ventilation before intubation and

bronchoscopy. HCWs performingaerosol-generating procedures should note the following:
— Use a fit-tested particulate respirator (certified N95).

— Always perform the seal-check when putting on a disposable particulate

Respirator (certified N95), always perform the seal-check.

—HCW that all available types of (N95) are not fit to him should be avoided from
Aerosol-generating procedures or use PAPR (Powered Air-Purifying Respirator).

— Facial hair (beard) prevents proper respirator fit; either avoid aerosol-generating procedures
or use PAPR.

— Use eye protection (i.e. goggles or a face shield).

— Clean, non-sterile, long-sleeved gown and gloves, if gowns are not fluid
resistant, use a waterproof apron for procedures with expected high fluid
Volumes that might penetrate the gown.

— Perform procedures in negative pressure rooms with at least 12 air changes per hour (ACH)

and controlled direction of airflow when using mechanical
Ventilation.
— Limit the number of persons present in the room to the absolute minimum

required for the patient’s care and support Infection prevention and control
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The Ministry of Health prepared guidelines for case treatment, epidemiological surveillance,
health facilities, and all segments of society. Furthermore, the Sau di Center for Disease Control
published the infection prevention and control manual to guide all sectors during the COVID-
19 pandemic. Details of these guidelines are given in the national response document issued

online by the Ministry of Health.
4.3.3.Health care awareness guidance:

The Ministry of Health developed procedures and guidelines for infection prevention and
control and health facility preparations, which included updated criteria for respiratory
screening, isolation rooms, hand hy giene stations, and staff training on the basic principles of
infection prevention and control, such as the use of personal protective equipment and methods
of hand hygiene (26). In collaboration with infection prevention and control teams, supply

teams, and stock control teams, the Ministry of Health continuously identified the required
1117 Review EMHJ — Vol. 27 No. 11 — 2021

Quantities of personal protective equipment and hand disinfection products, and their estimated
use in health facilities. The Ministry of Health also established a mechanism to monitor, record
and investigate COVID-19 cases in health workers and confirmed COVID-19 cases. Daily

indicators were created and monitored While transmission of COVID-19 is primarily via the

Respiratory tract or contact with infected secretions, it can also transmit via nosocomial
dissemination. The basis for controlling the outbreak of this disease is to implement measures

that could reduce transmission, including isolation,
quarantine, social distancing, and community containment

Saudi Arabia responded beautifully to the pandemic, and quickly took unprecedented
measures to control transmission one of the key factors affecting the control of COVID-19 is
community compliance with the control measures put in place. Adherence to these measures

depends on public knowledge and attitudes towards COVID-19, which have contributed

To pandemic management. In addition, assessment of general knowledge helps identify gaps
and strengthen ongoing preventive measures. Appropriate changes in public behaviour in

response to an outbreak can alter the course of infection and lead to better control of the disease
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5.1. Corona Virus and Tourism in China ,Saudi Arabia and Sudan :

In two ways, COVID-19 will probably lessen Chinese travel to the MENA. The first is the draw
factor: Chinese travel was restricted in many MENA nations. The admittance of pilgrims to the
sacred sites was also suspended by Saudi Arabia, which significantly decreased travel to the
Middle East. 6 The second is the driving force: a slowing Chinese economy means fewer
tourists will be traveling to other nations, notably those in MENA. Chinese tourists are most
likely to experience a dramatic decline in East Asia and the Pacific. It is anticipated that the

impact of China's economic slowdown on tourism to MENA will be less pronounced.
5.2. Ceasing of Halal Tourism Because of Coronavirus:

Although Islam promotes travel and inspires Muslims to do so, this support is conditional upon
Muslims remaining safe while they do so. Therefore, all Muslims are required to avoid travel,
keep safe, and take care of their well-being in the event of any potential danger. As a result,
prior to the COVID-19 epidemic, all Muslims who had intended to engage in any Halal Tourism
activities canceled or at least changed their vacation plans in order to adhere to the health and
safety standards established by their faith.

Additionally, all nations suspended all incoming and outgoing flights due to the epidemic (with
the exception of a few commercial aircraft in the case of some nations, like Egypt). All of the
nations that banned airline movements included those that offer halal tourism, like : Saudi
Arabia,.

5.3. Ceasing of Hajj and Umrah :

Until further notice, Saudi Arabia has made it illegal to enter any locations associated
with Islam, including Makah and Madenah. Additionally, from March 2020 till further notice,
umrah was prohibited. Additionally, despite the 2020 Islamic pilgrimage (commonly known as
Hajj) being scheduled to take place in July and August 2020, COVID-19 caused Hajj to be
postponed and was almost going to be canceled for this year (based on publicly accessible
statistics and information until mid-July 2020). Other nations also declared the end of the Hajj
for this year, therefore Saudi Arabia did not act alone in making this choice. In this context,
Singapore declared that due to COVID-19, its people will not perform the Hajj this year, and
those who had registered for the 2020 Hajj would. (EI-Gohary, 2020)
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[Table -2]Impact of lockdown on COVID-19 prevalence and mortality during

2020 pandemic: observational analysis of China and Saudi Arabia :(Meo et al., 2020)

Cases 15 days | Cases 15 days Cases 15 days
Date of before the during the after the

Country p value
lockdown lockdown lockdown lockdown

(mean+ SEM) | (mean=+ SEM) (mean = SEM)

January 23, )
China 36.92+14.25 1841.13 +31 3012.07+902.45 | 0..0001
2020
March 25, Saud 50.13+15.41 787.67+90.40 0.0001
Jd3+£15. .67+90. .
2020 Arabia 144.33 +£12.05

Demonstrate that, compared to 15 days before and 15 days during the lockdown in 26 nations,
there was no discernible decrease in the mean prevalence and mean mortality rate caused by
the new coronavirus SARS-COV 2. Although the number of daily SARS-COV-2 cases
decreased, the growth factor results decreased, and the growth rate per day both decreased to
an impressively negative level in the case of the growth rate per day by the time period of 15
days after the lockdown period, these two indicators of infection spreading did not decrease
sufficiently to stop the pandemic. Decision-makers who are considering more lockdowns to
stop the COVID-19 pandemic may find these findings to be helpful. Future lockdown

procedures should follow best practices(Meo et al., 2020)
6.1.Results :

As anormal glance of these three Cauntries we are comparing the early precautions through
China ,Saudi Arabia then Sudan and detect the knowledge attitude and practice to Sudan as
an Example ,Finally we Recommend to focusing about the real Financing income affection in
All countries through other out breaks (In this chapter we discuss the tourism ,Hajj and Omrah

as an example of Incoming Generators )
6.2 .Conclusion :

As you see dear reader , the Out break of each disease will make harmful effect to the Countries
, the Stronger One will just Have the Knowledge of how it can be Faced ,Covid19 out break
in Sudan ,China and Saudi Arabia was a Challenge but the Government and Societies made
Stronger way and give an Example of Unity using the Same precautions in Scientific path
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Dr. Wishah Mohammednour Ahmed

-

: . p;
Medical Laboratory Secondary Specialist

101 sq 2 Al Ezergab

Altahady Street, Khartoum Sudan
wishah215@gmail.com
wishah2018@oiu.edu.sd
wishahme@uef fi
+249910300991

+249995858718

+249116061498

SKILLS

I am a Proactive Medical Laboratory Secondary Specialist with 11 years of experience as a bench worker
ending with my Enrolled in a permanent job at my Graduation University for the last three years. | am a
Self-motivated, team player with strong organizational and interpersonal skills. I am on my way to
reaching the previous technologies for Virtual Argumentation and | am trying to do the practice through
my teaching at The University

EXPERIENCE
Omdurman Islamic University, Sudan - Laboratory Technologist

June 2018 - PRESENT

e Teaching assistant in Medical Laboratory Science Collage at the department of

Clinical Chemistry
EDUCATION
National University, Sudan - Higher Diploma DegreeJune 2021 - January 2022\
Medical Laboratory Science postgraduate Degree
Sudan University for Science & Technology, Sudan - Qualifying for an MSc degree
March 2019- September 2019
Six Months Medical Laboratory Education qualifying year to be my Graduation with Very good
Omdurman Islamic University, Sudan - Bachelor's Degree
November 2003- January 2010
Medical Laboratory Science Degree with Clinical Chemistry Speciality
PUBLICATIONS :

e Author of Simplified Clinical Chemistry Lecturenote book { under typing }

e Co-author in: microbial toxin by E, choli Concept, of Microbial Toxins Cambridge
Scholars Publishing { under printing }.

e Participant in Awareness and preparedness of healthcare workers against the first wave
of the COVID-19 pandemic: A cross-sectional survey across 57 countries
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0258348

e Participating in many collaborating projects

Volunteering work
« Consultant Office Member at Sudanese Medical Research Association SMRA
% Member of many Social and research organizations
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Curriculum Vitae,(Manahil SidAhmed Mustafa ),PhD
Professor of Applied Statistics

Kingdom of Saudi Arabia - Tabuk University

College of Science - Department of Statistics

Email: msida@ut.edu.sa

Nationality: Sudan
Marital status: married
Language Skills: Arabic and English

Department of Statistics, College of Science University of Tabuk, KSA
Department of Statistics, College of Science, Sudan University for science and technology, Sudan
Major: Statistics Minor: Applied Statistics

- analysis and interpretation of data arising from public health and human disease studies. survival
analysis-- particularly current status data, statistical methods for epidemiology--particularly for (i)
infectious diseases and (ii) environmental exposures,

EDUCATION

B.A. Applied Statistics, Sudan University for science and technology 2002

M.A. Applied Statistics, Sudan University for science and technology2006

Ph.D. Applied Statistics, Sudan University for science and technology 2013

Faculty of Science _ Sudan University of Science and Technology _ for the period 2003 - until now

Publications in Refereed Journals
Parametric Survival Models of Hemodialysis Patients in Relation with Patient Related
Factors
Reem Yousif MEKKI , Mohamed Hassan MUDAWI , Manahil Saidahmed MUSTAFA,
Altaiyb Omer Ahmed MOHMMED, Ahmed Bakheet Abd ALLA, Abdel Rahman AHMED

https://www.researchgate.net/publication/347670290 Parametric_Survival Models of Hemodialysis Patients i

n_Relation with Patient-Related Factors

Students Supervision (PhD students)

Modelling and Forecasting Age-Specific Cancers Mortality Rate Using Lee-Carter Model .

Elhassan, Arwa Elsiddig Elfaki; Supervisor, - Hamza Ibrahim Hamza Osman; Co- Supervisor, - Manahil

Sid Ahmed Mustafa (Sudan University of Science and Technology, 2017-01-10)
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Dr : Huda Khalaf alla Ahmed Masaad

Date of Birth: Jan .1980
Address: Elhajyusif alshrogoe
Place of Birth: eltalha.madani, SUDAN.
Nationality: Sudanese.
Gender: female.
Email hudahind1@yahoo.com --hudarawanll@gmail.com
Marital Status: married
GOOGLE SCHOLAR CITATION 4 H
INDEX
1
ORCID https://orcid.org/0000-0002-6081-2401
Web of Science Researcher ID AAN-4896-2021
Scopus https://orcid.org/0000-0002-6081-2401
www. Pubfact https://orcid.org/0000-0002-6081-2401
Mendely .com
RESEARCH GATE
Education:
Qualification Field \ Specialty College / University Country Year
PhD Medical surgical Faculty of nursing Sudan 2017
nursing science /National
Ribat university
MSc Medical surgical Faculty of nursing Sudan 2012
nursing science /alneelain
university
BSc Nursing Faculty of nursing Sudan 2003
science /Khartoum
university

position:

Papers for publishing-8 paper Lecturer in hafralbatin university

Papers published-9 paper - Research on progress 4ressearch
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