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Abstract

Background: With the spread of coronavirus disease 2019 (COVID-19), most countries rushed to take early measures to
control this disease.

Aims: This paper describes and evaluates the Saudi Arabian strategic preparedness and response plan on COVID-19 up to
31 December 2020.

Methods: Saudi Arabia adopted the World Health Organization’s guidelines on response to COVID-19, which are based on
nine pillars of public health preparedness and response. The measures Saudi Arabia took are assessed against these pillars.

Results: In response to COVID-19, Saudi Arabia prepared public and private institutions to deal with the pandemic. Saudi
authorities established a governance system comprised of responsible committees to continuously monitor national and
international updates, trace contacts, screen the population, raise awareness and take proper actions to contain the spread
of this disease. After the announcement of the first case in Saudi Arabia, all schools, social events, sports activities, do-
mestic travel and international flights were suspended. Restrictions on social movement, social and religious gatherings,
travel and businesses were imposed ahead of the first 100 confirmed COVID-19 cases. The Hajj pilgrimage for 2020 was
scaled down to limit participants and no cases of COVID-19 were detected among pilgrims. The country maintained all
basic health services and immunization programmes and supported all proposals for COVID-19 drugs and vaccines. The
country is working to develop its capacity to produce these products and achieve self-sufficiency.

Conclusion: Saudi Arabia took extreme measures to respond to COVID-19 which contributed to limiting the spread and
effect of the disease.
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In the WHO Eastern Mediterranean Region, trends
in the COVID-19 pandemic differed substantially
across the region in virus transmission, number of
COVID-19 cases, deaths and hospitalizations. These
differences could be due to the preparedness of the
public health sector, early precautionary measures,
restrictions on mass gathering events, restricted
international arrivals and the proportion of the
population with risk factors (older people and people

Introduction

The World Health Organization (WHO) advised all coun-
tries to contain the spread of the coronavirus disease 2019
(COVID-19) pandemic (1,2). A well structured response
should include: (i) active surveillance measures; (ii) con-
tinuous prevention and control of infection; (iii) effective
plans for health care facilities; (iv) postponement of mass
gathering events; and (v) raising public awareness and

understanding of the disease (3).

According to WHO, each government is the
natural leader in national risk management for overall
coordination and communication. However, due to
the increased burden on health systems, the strategic
response to COVID-19 varied worldwide, in terms of
prevention, response and operational readiness (4).

Saudi Arabia is the largest county in the Arabian
Peninsula. It has a well established health care system
that is offered for free to all residents. The health care
system has 494 hospitals and 22.5 beds per 10 000 people
(5). In 2019, the country had 113 000 physicians (6).

with comorbidities) (7). We aim to describe the Saudi
Arabian strategic preparedness and response plan on
COVID-19 in line with the WHO operational planning
guidelines to support country preparedness and response
during December 2019 to December 2020 (8). These
guidelines were based on nine pillars of public health
preparedness and response - pillar 1: country-level
coordination, planning, and monitoring; pillar 2:
risk communication and community engagement;
pillar 3: surveillance, rapid response teams, and case
investigation; pillar 4: points of entry, international
travel, and transport; pillar 5: national laboratories;
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pillar 6: infection prevention and control; pillar 7:
case management; pillar 8: operational support and
logistics; and pillar 9: maintaining essential health
services and systems. We also describe Saudi Arabia
vaccine response and contribution to research on
COVID-19.

Country-level coordination, planning
and monitoring

National emergency response committee

To facilitate an effective response to COVID-19, a nation-
al emergency response committee was established to
develop measures across all sectors. This committee was
chaired by the Minister of Health (8). The National Com-
mand and Control Center within the health ministry was
activated to continuously monitor international, national
and regional updates and take operational action (9).

Early measures were taken by the committee to limit
the spread of COVID-19, including managing confirmed
cases, repatriating Saudi citizens abroad, upgrading port
procedures, facilitating and supplying the health sector
with essential resources and requirements, and assessing
the risks of mass gathering events (9,10). Based on the risk
assessment tool of the Saudi Center for Disease Control,
Saudi Arabia, at an early stage of the pandemic, issued
warnings against travelling to risky countries with high
incidence of COVID-19. Then, when the global spread
of COVID-19 was rising, all international and domestic
flights were suspended on 15 and 21 March, 2020,
respectively (11).

Rislk assessment tools for mass gathering
events

Saudi Arabia has unique experience in using scientif-
ic tools for planning and conducting mass gathering
events (12). In 2010, the Saudi health ministry estab-
lished the Global Center for Mass Gatherings Medi-
cine and developed a set of risk assessment tools for
mass gathering events, including the Jeddah tool for
religious mass gathering events and the Salem tool for
small to medium mass gathering events. With COV-
ID-19, the Salem tool was modified to the Salem COV-
ID tool, which was used to assess the health risks of
COVID-19 in mass gathering events (13,14). The Jeddah
tool was used to conduct a strategic assessment of the
health risks due to the pandemic of Umrah and Hajj
(13). All decisions on holding mass gathering events
were based on these tools, including suspension of
Umrah and its phased limited return, and performing
“Safe Hajj 2020". All factors related to these decisions
were taken into account, including the impact on
national health resources and global health security
(5,15-19).

Risk communication and community
engagement

Risk communication and community engagement is a
vital public health intervention that helps detect and
respond to concerns, rumours and misinformation
(20). The Saudi Arabian Ministry of Health organized
a daily press conference to ensure a reliable source
of information for the community on the ongoing
situation, procedures and efforts (21,22). Further-
more, in collaboration with other sectors, the Minis-
try of Health produced professional media materials
that provided effective and reliable information for
both the general population and health care workers.
Through various media platforms (e.g. video and text
messages), the Ministry of Health conveyed scientific
information in non-technical language - in Arabic, as
well as in the languages of the many expatriates living
in Saudi Arabia - to reach the maximum number of
people nationwide with reliable, official information.
Of note, the Ministry of Health implemented several
community empowerment strategies, such as moni-
toring citizens’ response to precautionary measures
in social media so measures could be adjusted and
modified accordingly (5).

Furthermore, the health hotline centre (no. 937)
was scaled up to over 2000 employees to: (i) provide
immediate support to the public and address their
concerns; (ii) provide medical advice for the general
population and at-risk people; and (iii) provide
psychological support to the citizens to prevent anxiety
and panic. This service is provided around the clock. It
was supplemented by other communication channels
such as Sehaty (Ministry of Health application (App)),
WhatsApp and chatbots services. The needs of special
populations were not overlooked; for example, the
Sign Language app was developed to ensure effective
messages to people with hearing disabilities (5,23).

The Ministry of Health also developed Tetamman
and Mawid applications to assess suspected cases and
monitor confirmed ones by providing protection and
guidance to the public (24,25). The applications ensured
the safety of cases and promoted recovery measures
through educational information, test results, updates of
contact details, daily follow-up of patients’ health status,
contact with the health hotline centre (no. 937) and a
countdown indicator for self-isolation (24,25).

In its national response document, the Ministry of
Health presented data on the utilization of its different
risk communication and community engagement
messages. Over six and half billion messages were sent
up to the end of August 2020, while the educational
videos had over 150 million views. Furthermore, over
nine million people benefited from public awareness
campaigns (5). As of the 24 November 2020, the health
hotline centre (no. 937) had received nearly 22 million
calls.
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Surveillance, rapid response teams and
case investigation

The Ministry of Health activated rapid response teams
of specialists in infectious diseases and infection pre-
vention and control, including physicians, nurses,
epidemiologists and public health professionals. The
main functions of these teams were to evaluate and
monitor confirmed cases, analyse daily data on the
global burden of COVID-19, prepare daily reports, pre-
pare periodic instructions and guidelines, update the
COVID-19 manual and prepare information and train-
ing courses for the public (26).

Health electronic surveillance networlk

The health electronic surveillance network provided a
robust online solution in response to the pandemic. The
system was an integrated public health information sys-
tem that created an extensive and easily accessible data-
base on one platform to overcome the challenges of link-
ing all health care sectors in the country. This network
contributed to disease detection, response, prevention,
control and community health monitoring, and ena-
bled decision-makers to implement necessary measures
based on timely and high-quality data (27).

Mass screening programmes

Saudi Arabia launched a mass screening programme
for early detection and immediate control of the
spread of COVID-19. The first stage focused on screen-
ing individuals in highly populated districts through
field tests; this was implemented in 807 locations (5).
The second stage was facilitated through the Mawid
app self-assessment tool, which classifies users as low
or high risk. The low-risk group was the targeted pop-
ulation and was screened in designated primary care
centres (25,28,29). The third stage was screening sus-
pected COVID-19 cases with no symptoms at special-
ized drive-through testing centres, so-called takkad
centres (30) - 1 847 573 tests had been administered up
to mid-August 2020 (5).

The implementation of Tetamman clinics (specialized
fever clinics) was another initiative devoted to screening
people suspected of having COVID-19 without prior
appointments. This service was free of charge, and
provided diagnostic tests and therapeutic options for
people with suspected COVID-19 symptoms, such as
fever, shortness of breath, cough and other common
clinical characteristics of COVID-19. These clinics had an
immediate effect on relieving the pressure on emergency
departments (31,32). More than 239 Tetamman clinics
were opened and had received more than 1.5 million
visitors by the end of November 2020 (5,33).

Points of entry, international travel and
transport

Many efforts and resources focused on surveillance ac-
tivities at land, sea and air points of entry to control the

spread of COVID-19 (34). This included screening travel-
lers after filling the health declaration forms, intensify-
ing epidemiological surveillance, applying precautionary
measures, developing a mechanism to detect travellers
from high-risk countries, and direct them as needed. Na-
tional COVID-19 guidelines were issued and personnel
at ports were trained on precautionary measures. Saudi
airports enhanced COVID-19 awareness through posters
and educational videos. Airport authorities continuously
monitored and evaluated all activities in terms of pre-
paredness and effectiveness of measures (28,35). Of note,
Saudi Arabia was ranked as the safest place in the region
and the sixth safest place to travel worldwide according
to the standards of the European Union for coordination
of travel restrictions (36).

National laboratories

Saudi Arabia increased its laboratory readiness and abili-
ty to manage and analyse COVID-19 samples, and collab-
orated with international reference laboratories. The Na-
tional Public Health Laboratory of the Saudi Center for
Disease Control, as well as many regional laboratories,
actively received and analysed the increasing number of
COVID-19 samples. The national laboratory adopted and
monitored all standard operating procedures for sam-
ples to achieve the highest validity and reliability and
rapid turnaround time (28). The results of the samples
were linked immediately to the database of the Health
Electronic Surveillance Network. The laboratory of the
Center for Disease Control also developed readiness
plans for urgent surge capacity through the activation of
all regional laboratories and laboratories of other sectors
in Saudi Arabia (37). At the same time, analysis of samples
of other viruses continued so as to prevent the spread of
other epidemics in conjunction with COVID-19 (28).

Infection prevention and control

The Ministry of Health prepared guidelines for case
treatment, epidemiological surveillance, health facili-
ties 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 (28). Details of these
guidelines are given in the national response document
issued online by the Ministry of Health (5).

Health care awareness guidance

The Ministry of Health developed procedures and guide-
lines 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 hy-
giene (26). In collaboration with infection prevention and
control teams, supply teams and stock control teams, the
Ministry of Health continuously identified the required
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quantities of personal protective equipment and hand
disinfection products, and their estimated use in health
facilities. The Ministry of Health also established a mech-
anism 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 (9).

Public awareness guidance

In collaboration with the Saudi Center for Disease Con-
trol, the Ministry of Health issued and distributed public
guidelines targeting high-risk locations (38). Moreover,
these guidance materials were issued in various languag-
es to ensure maximum accessibility to all citizens and
residents in the country (21).

Case management

Readiness of health care facilities in Saudi
Arabia

All Saudi primary health care centres, hospitals and quar-
antine facilities were prepared to receive large numbers
of suspected and confirmed cases of COVID-19. This high
level of preparedness put the health care system under
constant pressure. Personnel at these facilities were
aware of the definition of COVID-19 and gave priority
and appropriate care to patients at risk of infection. In the
early phases of the pandemic, the General Directorate of
Hospitals designated reference hospitals to receive COV-
ID-19 cases and continuously assessed their readiness.
Reference hospitals reported their estimated isolation
capacity, intensive care beds and their occupancy rates.

Moreover, the General Directorate of Hospitals
monitored respirators and respiratory consumables,
calculated the workforce required for escalation of cases
and planned all necessary measures (28). Dedicated
ambulance teams were allocated to transport confirmed
and suspected cases to and from health facilities
in cooperation with the Ministry of Health referral
programme (28). Ensuring that field hospitals were
prepared and ready to support the health system was
a priority at the early phases of the pandemic, as these
facilities were used to provide COVID-19 vaccination in
large numbers. Four field hospitals with a capacity of 1100
beds were put into operation in order to increase capacity
during the pandemic (5). Psychological counselling and
support were provided to patients, health workers and
the community in the early stages of the pandemic in
cooperation with mental health teams (39). In addition,
private health care facilities, home medical care and
telemedicine centres were activated to relieve the strain
on Ministry of Health facilities.

Digital health services were used extensively toreduce
the number of visits to health care facilities, and hence
reduce the possibility of infection (40). The Ministry of
Health also implemented mobile apps to help affected
patients and their contacts. For example, the Tawakkalna
app offered a secure way to report confirmed and/or
suspected cases, thus breaking the chain of infection. The

app had almost seven million user at the end of August
2020 (41). Likewise, the Tabaud app provided users with a
notification if they came in close contact with a COVID-19
case, or somebody later found positive for COVID-19; this
app started with 15000 participants (42). Telemedicine
services served more than five million users during the
pandemic; besides, the Tetamman app was used by more
than one and half million users from April to August 2020
(5,43).

Quarantine process

Quarantines played an essential role in preventing the
spread of COVID-19 by separating confirmed and sus-
pected cases (44). Before reaching the designated quar-
antine locations, each traveller returning from abroad is
provided with information on the pandemic and quaran-
tine. On arrival, educational materials, masks and hand
sanitizers are offered. The medical team then completes
screening procedures and triages cases to either hospi-
tal or quarantine according to their condition (45). By the
end of the quarantine period, any additional polymerase
chain reaction testing for cases is coordinated by the
medical teams (28). With the availability of electronic
bracelets and apps, the choice for home quarantine is pro-
vided if housing conditions are appropriate, and many
choose this option (46).

Free health care services

The health care services in Saudi Arabia are free-of-
charge for all citizens, and residents are required to have
medical insurance from their employers (47). As of the 30
March, 2020, the Saudi health authority announced that
COVID-19 treatment is free for all citizens and residents.
This includes residency violators without any legal con-
sequences (5).

National treatment protocol

The Ministry of Health issued a national treatment
protocol for suspected and confirmed cases of COV-
ID-19, which is updated regularly according to scientific
studies and international protocols. This protocol aims to
provide treating physicians with the best evidence-based
approach for the management of COVID-19 cases, with-
out replacing their clinical judgement. The protocol
covers supportive care and pharmacotherapy for man-
agement of asymptomatic, mild-to-moderate, and severe
cases. It also highlights recent evidence on the manage-
ment of special populations, such as pregnant women
and patients on thromboprophylaxis (48). The Ministry
of Health set up several monitoring teams who were
trained to evaluate compliance with the protocol to en-
sure effective implementation of the treatment protocol
in intensive care units. Furthermore, the Ministry of
Health followed up on COVID-19 management in hospi-
tals and issued recommendations for the use of the pro-
tocol and minimization of side-effects (5).
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Operational support and logistics
Inventory control

Inventory control includes monitoring the exchange and
consumption rates of medical stocks to ensure the need-
ed supply. Several national factories joined initiatives to
produce sterilizers, masks and ventilators locally to en-
sure the sustainability of medical equipment during the
COVID-19 pandemic (49,50).

Electronic health support

Electronic health support (E-health) had a significant
role in responding to COVID-19; it provided several
key indicators for health care facility preparedness
and epidemiological surveillance. These indicators
included: isolation hospital health staff dashboard;
blood sample reports; sample carrier shipments; sup-
ply dashboard; COVID-19 mortality reports; work-
force; blood bank dashboard; and many others (51).
E-health was also supported by the launch of electron-
ic apps to educate, assess and monitor confirmed and
suspected cases (24,25). Moreover, COVID-19 scientific
materials were summarized and translated into differ-
ent languages and uploaded onto a unified electronic
platform to help communication with the public (21).
E-health also supported the role of virtual clinics, tele-
medicine, teleconsultations, teleradiology and use of
robotics to prevent the spread of COVID-19 (5).

Community volunteering

Community participation and health volunteering
have arole in responding to pandemics (52). Volunteer
teams underwent general and specialized training to
deal with the pandemic in public places and health
care facilities. The Ministry of Health estimated that
these volunteering activities involved about 32 0oo
volunteers and 1.1 million volunteer hours as of end of
August 2020 (5).

Maintaining essential health services
and systems

Although all efforts of the Ministry of Health were direct-
ed towards tackling the COVID-19 pandemic as a top pri-
ority, this did not replace their primary role in maintain-
ing essential health services for all people as required.
Hospitals and health care centres ensured the provision
of their services through virtual clinics and/or hospital
clinics, and provided special teams to follow and monitor
patients (8). Examples included diabetes, rehabilitation
and specialized oncology services (53).

In various regions within Saudi Arabia, health
centres provided medication and vaccination delivery
services to people’s homes. To prevent further spread
of communicable diseases in the community, the
scheduling and monitoring of routine vaccinations
for children were enhanced in the early stages of
the COVID-19 pandemic, in accordance with WHO
recommendations (54). The number of available
appointments for routine vaccinations (seasonal
influenza and paediatric immunizations) reached

more than 10 million appointments as of the end of
August 2020, and the efficiency of vaccination in
primary care centres was monitored closely (54,55).

COVID-19 vaccination

On the 10 December 2020, Saudi Arabia approved the
Pfizer/BioNTech COVID-19 vaccine through the Saudi
Food and Drug Authority and prioritized targeted popu-
lations - elderly people and frontline health care work-
ers in the first phase (56). The vaccine programme was
launched in mid-December 2020 and, as of 7 February
2021, 431 608 doses have been administered through four
sites. The programme aims to cover 17.4 million adults
(70% of the adult population of Saudi Arabia) by the third
quarter of 2021. Saudi Arabia also approved the Astra-
Zeneca/Oxford vaccine and an expected ten million doses
were planned for delivery in February 2021.

Research

Studies have shown the importance of exploring the
etiologies, clinical characteristics and therapeutic
options in many previous pandemics. Saudi Arabia
paid great attention to supporting urgent medical
research programmes and publishing data on COV-
ID-19. In this context, the National Committee for
Pandemic Research was formed. Its main objectives
were to support and encourage scientific research, es-
tablish and publish priorities for COVID-19 research,
and announce the opening of proposals for scientific
research support programmes (57,58). From the start
of the pandemic until May 2020, 100 proposals were
granted ethical approval. Moreover, Saudi Arabia as-
sured the use of the best protocols for new treatments
and vaccines from international and national research
institutions. Saudi Arabia had an important role in the
research efforts for the development of COVID-19 vac-
cines: the contribution of the country to international
trials on MERS-CoV, including trials for the develop-
ment of the new ChAdOX1 vaccine and the MIRACLE tri-
al, provided a solid basis of the country’s participation
in the international efforts against COVID-19 (59-61).
The Ministry of Health has supported a national clin-
ical study of blood plasma transfusion as a treatment
in more than 21 sites (62). Furthermore, Saudi Arabia
has drawn up a plan to restudy the infrastructure
needed to develop new drugs and vaccines to achieve
local sufficiency (63). Overall, Saudi Arabia was the
leading country in the Arab world, and the 18th global-
ly, in COVID-19 research (64).

Summary of Saudi Arabia’s response

Figure 1and Box 1summarize the measures taken by Sau-
di Arabia in preparing and responding to COVID-19. In
its national response document, the Ministry of Health
evaluated whether each of the above-mentioned strate-
gies achieved its aim with regard to each preparedness
and response pillar and presented the relevant statistics
(Table 1).
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Box 1 Saudi Arabian national response measures and health preparedness in response to COVID-19 according to WHO pillars,
31 December 2020

1. Country-level coordination, planning and 6. Infection prevention and control

BIOLHOLIME * Health care awareness guidance

L] 1 1 . .
National emergency response committees « Public awareness guidance

* Risk assessment tools in mass gathering

* COVID-19 vaccination
events

c ] . 7. Case management

2. Risk communication and community . )
engagement * Health care facility readiness
* Media * Quarantine process

* Awareness campaigns * Free health care services

« Community empowerment * National treatment protocols

« eHealth 8. Operational support and logistics
3. Surveillance, rapid response teams and case * Inventory control

investigation * Electronic health support

* Health electronic surveillance network + Community volunteering

* Mass screening programmes 9. Maintaining essential health services and
4. Points of entry and international travel Systems

* Travel restrictions * Hospitals

* Preparedness of the points of entry * Primary care centres
5. National laboratories * Education and training

* Increase laboratory readiness

e Collaboration with international laboratories

Conclusion a cornerstone to contain the spread of the COVID-19
pandemic. The next stage in the response to COVID-19
is to preserve the gains achieved to date, because the risk
of resurgence of the disease remains until effective vac-
cines are delivered globally.

Saudi Arabia’s strategic preparedness for and re-
sponse to COVID-19 is continuously evolving. Lessons
were learnt from success stories and improvements
made throughout the pandemic at national and in-
ternational levels. Early collaborative teamwork of
many sectors with clear roles and responsibilities is Competing interests: None declared.

Funding: None.

La COVID-19 en Arabie saoudite : plan national de riposte du secteur de la santé

Résumeé

Contexte : Face a la propagation de la maladie a coronavirus 2019 (COVID-19), la plupart des pays se sont hatés de
prendre des mesures précoces en matiere de riposte.

Objectifs : Le présent article décrit et évalue le plan stratégique saoudien de préparation et de riposte a la COVID-19
jusquau 31 décembre 2020.

Méthodes : L'Arabie saoudite a adopté les lignes directrices de 'Organisation mondiale de la Santé sur la riposte a
la COVID-19, qui s'appuient sur les neuf piliers du plan stratégique de préparation et de riposte en santé publique.
L'évaluation des mesures prises par 1'Arabie saoudite est basée sur ces piliers.

Résultats: En réponse a la COVID-19, I'Arabie saoudite a préparé les institutions publiques et privées a faire face a
la pandémie. Les autorités saoudiennes ont mis en place un systéme de gouvernance composé de comités chargés
de la surveillance continue de 1'évolution de la situation au plan national et international, du suivi des contacts,
du dépistage et de la sensibilisation de la population, et de l'adoption de mesures appropriées pour endiguer la
propagation de cette maladie. Aprés l'annonce du premier cas en Arabie saoudite, l'ensemble des écoles ont été
fermées, et les événements sociaux, les activités sportives, les voyages intérieurs et les vols internationaux ont
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tous été suspendus. Des restrictions sur les mouvements sociaux, les rassemblements publics et religieux, les
déplacements et les entreprises ont été imposées avant la survenue des 100 premiers cas confirmés de COVID-19. La
participation au pélerinage du Hadj de 2020 a aussi été soumise a des restrictions, si bien qu'aucun cas de COVID-19
n'a été détecté parmi les pelerins. Le pays a maintenu tous les services de santé et les programmes de vaccination de
base et a soutenu toutes les propositions de médicaments et de vaccins contre la COVID-19. L'Arabie saoudite travaille
au renforcement de sa capacité a fabriquer ces produits et a son objectif d'autosuffisance.

Conclusion : L'Arabie saoudite a pris des mesures extrémes pour lutter contre la COVID-19, ce qui a contribué
a y limiter la propagation et les effets de la maladie.

Lo o doeall Llowin ¥ 185 pandl &y padl ALl (3 1903 oS

g Gl (g bl e ¢ (2l Bk (5 581 il i ¢ sl IV YT T ¢ Ol G 0L
Lo
.u.a,&\mw&&a,ﬁ,ﬁ,ﬁ\xsli\glo\wlrmﬁ@u‘(19—.:.:55)2019ujuswwgu,ef)m;\@:a:w-\

31319—@;&:@;,...,3\g,&)\w%t@wa{%mQu\ngxj:uhg!@\)n\maM:_;n.».;‘ﬁ\
2020 JsYIO 1S / e

w23 1 190 550 ot V1 6L B el it 0 5 Ll g 3 153 23 gl oyl ALl a1
SIS 6 55 G 3 gl Ay ) AL e dE T A1 il o5 (525 - Balall sl Ut (3 Bl 15 bl 3185 s

s gl Slaldl Ll e Liould J»L*;Uuu,aﬁuow;,ﬁmwm,amw};ﬂw 5550 Aol il
L;MCU)w&mu@%cu\wu!@,j‘u,x\jwg\uuw,@\m;\f%yw&u by eS el Gl
Sl g sl o 5T s gandl 3 L5V UL e OV g 52 N Hn el ol Y b)Y 3L ¢ )
Sl il w\(}wuw\ﬂjpwﬂmyw ORI PRI PP E VSN PP RO [k PR W2
wﬁ“&‘wwwrw \,;\MWCL»WUWj 19-05,5 ¥l 051550 D 100 I 5 5l 1 & el IV
Aﬂ..eL.»Y\wluuﬁ\@eﬁMM\yUJ.C\e&|uW@19 @ﬁ@uluyb@:ﬁjucw&b«@wsjul
Sl S5 5] Lo 5,08 g5 Lo 1 fomy 1S 55 1903 58 il Bkl Sl Sl adk el 355 ol il 15
Lo g1 s LSV 5ad

iy o M el e ad) G alis s 190355 5 L (geatl 8508 ol 2 pmdl o)l 3Ll ) s lor iz

References

1. Preparedness, prevention and control of coronavirus disease (COVID-19) for refugees and migrants in non-camp settings. Gene-
va: World Health Orgnaization; 2020 (https://apps.who.int/iris/handle/10665/331777, accessed 2 November 2020).

2. Health Cluster. COVID-19 response [Internet]. Geneva: World Health Organization; 2020(https://www.who.int/health-cluster/
news-and-events/news/COVID19/en/, accessed 5 November 2020).

3. Bedford ], Enria D, Giesecke J, Heymann DL, Thekweazu C, Kobinger G, et al. COVID-19: towards controlling of a pandemic. Lan-
cet. 2020;395(10229):1015-8. https://doi.org/10.1016/S0140-6736(20)30673-5

4.  Strengthening preparedness for COVID-19 in cities and urban settings. Geneva: World Health Organization; 2020 (https://www.
who.int/publications-detail/strengthening-preparedness-for-covid-19-in-cities-and-urban-settings, accessed 10 November 2020).

5. The Kingdom of Saudi Arabia’s experience in health preparedness and response to COVID-19 pandemic. Riyadh: Government
of Saudi Arabia; 2020 (https://www.moh.gov.sa/en/Ministry/MediaCenter/Publications/Documents/COVID-19-NATIONAL.pdf,
accessed 6 December 2020).

6.  Saudi Arabia physicians total number 2010-2019 [Internet]. Hamburg: Statista; 2021 (https://www.statista.com/statistics/608539/
total-number-of-physicians-in-saudi-arabia/, accessed 1 March 2021).

7. Al-Mandhari AS, Brennan RJ, Abubakar A, Hajjeh R. Tackling COVID-19 in the Eastern Mediterranean Region. Lancet.
2020;396(10265):1786-1788. https://doi.org/10.1016/S0140-6736(20)32349-7

8.  Operational planning guidelines to support country preparedness and response. Geneva: World Health Organization; 2020
(https://www.who.int/publications-detail-redirect/draft-operational-planning-guidance-for-un-country-teams, accessed 1 Noe
vember 2020).

1121


https://apps.who.int/iris/handle/10665/331777
https://www.who.int/health-cluster/news-and-events/news/COVID19/en/
https://www.who.int/health-cluster/news-and-events/news/COVID19/en/
https://doi.org/10.1016/S0140-6736(20)30673-5
https://www.who.int/publications-detail/strengthening-preparedness-for-covid-19-in-cities-and-urban-settings
https://www.who.int/publications-detail/strengthening-preparedness-for-covid-19-in-cities-and-urban-settings
https://www.moh.gov.sa/en/Ministry/MediaCenter/Publications/Documents/COVID-19-NATIONAL.pdf
https://www.statista.com/statistics/608539/total-number-of-physicians-in-saudi-arabia/
https://www.statista.com/statistics/608539/total-number-of-physicians-in-saudi-arabia/
https://doi.org/10.1016/S0140-6736(20)32349-7
https://www.who.int/publications-detail-redirect/draft-operational-planning-guidance-for-un-country-teams

Review EMH]J - Vol. 27 No. 11 - 2021

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

About command and control center [Internet]. Riyadh: Saudi Arabia Ministry of Health; 2020 (https://www.moh.gov.sa/en/ccc/
about/Pages/default.aspx, accessed 25 December 2020).

Ventilators are readily available at all MOH's facilities, COVID-19 Monitoring Committee stresses. Riyadh: Saudi Arabia Minis-
try of Health; 2020 (https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-04-07-004.aspX, accessed 10
December 2020).

Official Source at Ministry of Interior: Kingdom'’s government decides to suspend international flights for two weeks
starting tomorrow, Sunday [Internet]. Saudi Press Agency. 14 March 2020 (https://www.spa.gov.sa/viewfullstory.
php?lang=en&newsid=2047488, accessed 1 October 2020).

McCloskey B, Zumla A, Lim PL, Endericks T, Arbon P, Cicero A, et al. A risk-based approach is best for decision making on hold-
ing mass gathering events. Lancet. 2020;395(10232):1256-7. https://doi.org/10.1016/S0140-6736(20)30794-7

Yezli S, Khan AA. The Jeddah tool. A health risk assessment framework for mass gatherings. Saudi Med J. 2020;41(2):121-2.
https://doi.org/10.15537/smj.2020.2.24875

COVID-19 - Salem tool [Internet]. Riyadh: Ministry of Health, Saudi Arabia; 2020 (https://www.moh.gov.sa/en/HealthAware:
ness/EducationalContent/PublicHealth/Pages/016.aspx, accessed 1 December 2020).

COVID-19 health risk assessment (HRA) related to infection transmission in events and gatherings. Novel coronavirus (COV-
ID-19) [Internet]. Riyadh: Ministry of Health, Saudi Arabia; 2020 (https://www.moh.gov.sa/en/HealthAwareness/EducationalA
Content/Corona/Documents/COVID-19Health_Risk_Assessment-Salem_Tool.pdf, accessed 6 Dece,ebr 2020).

Khan A, Lezor Bieh K, El-Ganainy A, Ghallab S, Assiri A, Jokhdar H, et al. Estimating the COVID-19 risk during the Hajj pilgrim-
age. ] Travel Med. 2020;27(8):taaa157. https://doi.org/10.1093/jtm/taaa1s7

Ministry of Hajj and Umrah: Hajj 1441H is decided to take place this year with limited number of pilgrims from all na-
tionalities residing in Saudi Arabia [Internet]. Saudi Press Agency. 22 June 2020 (https://www.spa.gov.sa/viewfullstory.
php?lang=en&newsid=2100951, accessed 1 October 2020).

Jokhdar H, Khan A, Asiri S, Motair W, Assiri A, Alabdulaali M. COVID-19 mitigation plans during Hajj 2020: a success story of
zero cases. Health Secur. 2021;19(2):133-9. https://doi.org/10.1089/hs.2020.0144

Interior Ministry official source: suspension of Umrah temporarily for citizens, residents in the Kingdom [Internet]. Saudi Press
Agency. 4 March 2020 (https://www.spa.gov.sa/viewfullstory.php?lang=en&newsid=2042815, accessed 1 October 2020).

Costantino C, Fiacchini D. Rationale of the WHO document on risk communication and community engagement (RCCE)
readiness and response to the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and of the Italian decalogue for
prevention departments. ] Prev Med Hyg. 2020;61(1):E1-E2. https://doi.org/10.15167/2421-4248/jpmh2020.61.1.1502

Protect against COVID-19 [Internet]. Riyadh: Ministry of Health, Saudi Arabia; 2020 (https://covidigawareness.sa/en/home-page,
accessed 1 October 2020).

MOH news - coronavirus follow-up committee holds its 20th meeting [Internet]. Riyadh: Ministry of Health, Saudi Arabia; 2020
(https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-03-10-008.aspx, accessed 1 October 2020).

MOH news - MOH: Call (937) service center for inquires about novel coronavirus [Internet]. Riyadh: Ministry of Health, Saudi
Arabia; 2020 (https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-02-29-002.aspx, accessed 1 October
2020).

E-services. Tetamma app [Internet]. Riyadh: Ministry of Health, Saudi Arabia; 2020 (https://www.moh.gov.sa/en/eServices/Pag:
es/Rest-assured.aspx, accessed 31 December 2020).

E-services. Mawid service [Internet]. Riyadh: Ministry of Health, Saudi Arabia; 2020 (https://www.moh.gov.sa/en/eServices/Pagt
es/cassystem.aspx, accessed 31 December 2020).

Professionals & health workers [Internet]. Riyadh: Saudi Center for Diseases Pevention and Control; 2020 (https://covidig.cdc.
gov.sa/professionals-health-workers/, accessed 10 December 2020).

Health Electronic Surveillance Network. What Is HESN? [Internet]. 2020. (https://hesn.moh.gov.sa/webportal/what-is-hesn-,
accessed 31 December 2020).

Coronavirus disease 19 guidelines. Riyadh: Ministry of Health, Saudi Arabia; 2020. (https://www.moh.gov.sa/en/Ministry/Mes
diaCenter/Publications/Pages/covidig.aspx, accessed 31 December 2020).

MOH news. Over 600,000 self-assessment exams through “Mawid” App, COVID-19 monitoring committee says [Internet]. Ri-
yadh: Ministry of Health, Saudi Arabia; 2020. Available from: https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/
News-2020-04-25-001.aspx, accessed 13 November 2020).

MOH news. Third stage of (Takkad) initiative centers launched [Internet]. Riyadh: Ministry of Health, Saudi Arabia; 2020
(https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-06-17-004.aspX, accessed 24 November 2020).

Alsofayan YM, Althunayyan SM, Khan AA, Hakawi AM, Assiri AM. Clinical characteristics of COVID-19 in Saudi Arabia: a nation-
al retrospective study. ] Infect Public Health. 2020;13(7):920-5. https://doi.org/10.1016/j.jiph.2020.05.026

Tetamman clinics at healthcare centers and hospitals [Internet]. Riyadh: Ministry of Health, Saudi Arabia; 2020 (https://www.
mobh.gov.sa/en/HealthAwareness/Tataman-Clinics/Pages/default.aspx, accessed 11 October 2020).

1122


https://www.moh.gov.sa/en/ccc/about/Pages/default.aspx
https://www.moh.gov.sa/en/ccc/about/Pages/default.aspx
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-04-07-004.aspx
https://www.spa.gov.sa/viewfullstory.php?lang=en&newsid=2047488
https://www.spa.gov.sa/viewfullstory.php?lang=en&newsid=2047488
https://doi.org/10.1016/S0140-6736(20)30794-7
https://dx.doi.org/10.15537%2Fsmj.2020.2.24875
https://www.moh.gov.sa/en/HealthAwareness/EducationalContent/PublicHealth/Pages/016.aspx
https://www.moh.gov.sa/en/HealthAwareness/EducationalContent/PublicHealth/Pages/016.aspx
https://www.moh.gov.sa/en/HealthAwareness/EducationalContent/Corona/Documents/COVID-19Health_Risk_Assessment-Salem_Tool.pdf
https://www.moh.gov.sa/en/HealthAwareness/EducationalContent/Corona/Documents/COVID-19Health_Risk_Assessment-Salem_Tool.pdf
https://doi.org/10.1093/jtm/taaa157
https://www.spa.gov.sa/viewfullstory.php?lang=en&newsid=2100951
https://www.spa.gov.sa/viewfullstory.php?lang=en&newsid=2100951
https://doi.org/10.1089/hs.2020.0144
https://www.spa.gov.sa/viewfullstory.php?lang=en&newsid=2042815
https://doi.org/10.15167/2421-4248/jpmh2020.61.1.1502
https://covid19awareness.sa/en/home-page
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-03-10-008.aspx
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-02-29-002.aspx
https://www.moh.gov.sa/en/eServices/Pages/Rest-assured.aspx
https://www.moh.gov.sa/en/eServices/Pages/Rest-assured.aspx
https://www.moh.gov.sa/en/eServices/Pages/cassystem.aspx
https://www.moh.gov.sa/en/eServices/Pages/cassystem.aspx
https://covid19.cdc.gov.sa/professionals-health-workers/
https://covid19.cdc.gov.sa/professionals-health-workers/
https://hesn.moh.gov.sa/webportal/what-is-hesn-
https://www.moh.gov.sa/en/Ministry/MediaCenter/Publications/Pages/covid19.aspx
https://www.moh.gov.sa/en/Ministry/MediaCenter/Publications/Pages/covid19.aspx
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-04-25-001.aspx
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-04-25-001.aspx
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-06-17-004.aspx
https://doi.org/10.1016/j.jiph.2020.05.026
https://www.moh.gov.sa/en/HealthAwareness/Tataman-Clinics/Pages/default.aspx
https://www.moh.gov.sa/en/HealthAwareness/Tataman-Clinics/Pages/default.aspx

Review EMH]J - Vol. 27 No. 11 - 2021

33

34.

35-

36.

37

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

5l

52.

53

54.

55.

56.

MOH news. Jeddah: 1.5M+ beneficiaries served by “Tetamman” clinics to date [Internet]. Riyadh: Ministry of Health, Saudi Ara-
bia; 2020Available from: https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-11-26-009.aspx accessed 24
December 2020).

Global surveillance for human infection with coronavirus disease (COVID-19). Interim guidance. Geneva: World Health Organi-
zation; 2020 (https://apps.who.int/iris/handle/10665/331231, accessed 12 November 2020).

Domestic and International Aviation Protocols [Internet]. Riyadh: Saudi Center for Disease Prevention and Control; 2020
(https://covidig.cdc.gov.sa/professionals-health-workers/preventive-protocols-from-29-10-1441/domestic-and-international-aviaa
tion-protocols-en/, accessed 22 November 2020).

Safe places to travel during COVID pandemic - which countries are safe for travel now? [Internet]. Wego Travel Blog; 2020
(https://blog.wego.com/safe-travel-destinations-after-the-coronavirus-pandemic/, accessed 7 Decemebr 2020).

Covid-19 laboratory testing [Internet]. Riyadh: Saudi Center for Disease Prevention and Control; 2020 (https://covidig.cdc.gov.sa/
covid-19-laboratory-testing/, accessed 31 December 2020).

Community & public [Internet]. Riyadh: Saudi Center for Disease Prevention and Control; 2020 (https://covidi9.cdc.gov.sa/comn
munity-public/, accessed 10 December 2020).

Operational considerations for case management of COVID-19 in health facility and community. Intermim guidance. Geneva:
World Health Organization; 2020 (https://apps.who.int/iris/handle/10665/331492, accessed 24 November 2020).

Jalabneh R, Zehra Syed H, Pillai S, Hoque Apu E, Hussein MR, Kabir R, et al. Use of mobile phone apps for contact tracing to
control the COVID-19 Pandemic: a literature review [preprint]. SSRN 1July 2020. http://dx.doi.org/10.2139/s511.3641961

Tawakkalna application [Internet]. Riyadh: Ministry of Health, Saudi Arabia (https://ta.sdaia.gov.sa/, accessed 9 March 2021).

Tabaud application [Internet]. Riyadh: Ministry of Health, Saudi Arabia; 2020 (https://tabaud.sdaia.gov.sa/, accessed 9 March
2021).

Alghamdi S, Alqahtani J, Aldhahir A. Current status of telehealth in Saudi Arabia during COVID-19. ] Family Community Med.
2020;27(3):208-11. https://doi.org/10.4103/jfcm.JEFCM_295_20

Considerations for quarantine of contacts of COVID-19 cases. Interim guidance. Geneva: World Health Orgnaization; 2020
(https://www.who.int/publications/i/item/considerations-for-quarantine-of-individuals-in-the-context-of-containment-for-coroe
navirus-disease-(covid-19), accessed 1 October 2020).

MOH news. MOH shows period of home isolation or quarantine for COVID-19 patients [Internet]. Riyadh: Ministry of Health,
Saudi Arabia; 2020 (https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-07-07-002.aspX, accessed 1
October 2020).

MOH news.Tetamman smart bracelet a must for citizens returning from abroad [Internet]. Riyadh: Ministry of Health, Saudi
Arabia; 2020. (https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-05-22-002.aspx, accessed 16 Novems
ber 2020).

Alshammari TM, Altebainawi AF, Alenzi KA. Importance of early precautionary actions in avoiding the spread of COVID-19:
Saudi Arabia as an example. Saudi Pharm J. 2020;28(7):898-902. https://doi.org/10.1016/].jsps.2020.05.005

Saudi MoH protocol for patients suspected of/confirmed with COVID-19. Supportive care and antiviral treatment of suspected
or confirmed COVID-19 infection [Internet]. Riyadh: Ministry of Health, Saudi Arabia; 2020 (https://covidi9.cdc.gov.sa/, accessed
7 December 2020).

Ranney ML, Griffeth V, Jha AK. Critical supply shortages - the need for ventilators and personal protective equipment during
the Covid-19 pandemic. N Engl ] Med. 2020;382(18):e41. https://doi.org/10.1056/NEJMp2006141

SCE invites industrial companies to manufacture ventilators [Internet]. Saudi Press Agency. 9 April 2020 (https://www.spa.gov.
sa/viewfullstory.php?lang=en&newsid=2072078, accessed 12 November 2020).

COVID 19 dashboard: Saudi Arabia [Internet]. Riyadh: Ministry of Health, Saudi Arabia; 2020 (https://covidig.moh.gov.sa/, ac-
cessed 31 December 2020).

MOH news. 3 million individuals benefit from health volunteer center’s services across the Kingdom, [Internet]. Riyadh: Minis-
try of Health, Saudi Arabia; 2020 (https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-05-13-004.aspX,
accessed 14 November 2020).

Jazieh A-R, Al Hadab A, Al Olayan A, AlHejazi A, Al Safi F, Al Qarni A, et al. Managing oncology services during a major coronavi-
rus outbreak: lessons from the Saudi Arabia experience. JCO Glob Oncol. 2020;6:518-24. https://doi.org/10.1200/G0.20.00063

At least 80 million children under one at risk of diseases such as diphtheria, measles and polio as COVID-19 disrupts routine
vaccination efforts, warn Gavi, WHO and UNICEF [Internet]. Geneva: World Health Organization; 2020 (https://www.who.int/
news-room/detail/22-05-2020-at-least-80-million-children-under-one-at-risk-of-diseases-such-as-diphtheria-measles-and-polio-
as-covid-19-disrupts-routine-vaccination-efforts-warn-gavi-who-and-unicef, accessed 14 November 2020).

MOH news. COVID-19 monitoring committee confirms number of recoveries has risen to 7798 [Internet]. Riyadh: Ministry
of Health, Saudi Arabia; 2020 (https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-05-07-004.aspx,
accessed 16 November 2020).

MOH news. MOH: COVID-19 vaccine to be received in phases [Internet]. Riyadh: Ministry of Health, Saudi Arabia; 2020 (https://
www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-12-13-007.aspx, accessed 24 December 2020).

1123


https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-11-26-009.aspx
https://apps.who.int/iris/handle/10665/331231
https://covid19.cdc.gov.sa/professionals-health-workers/preventive-protocols-from-29-10-1441/domestic-and-international-aviation-protocols-en/
https://covid19.cdc.gov.sa/professionals-health-workers/preventive-protocols-from-29-10-1441/domestic-and-international-aviation-protocols-en/
https://blog.wego.com/safe-travel-destinations-after-the-coronavirus-pandemic/
https://covid19.cdc.gov.sa/covid-19-laboratory-testing/
https://covid19.cdc.gov.sa/covid-19-laboratory-testing/
https://covid19.cdc.gov.sa/community-public/
https://covid19.cdc.gov.sa/community-public/
https://apps.who.int/iris/handle/10665/331492
https://ta.sdaia.gov.sa/
https://tabaud.sdaia.gov.sa/
https://doi.org/10.4103/jfcm.JFCM_295_20
https://www.who.int/publications/i/item/considerations-for-quarantine-of-individuals-in-the-context-of-containment-for-coronavirus-disease-(covid-19
https://www.who.int/publications/i/item/considerations-for-quarantine-of-individuals-in-the-context-of-containment-for-coronavirus-disease-(covid-19
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-07-07-002.aspx
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-05-22-002.aspx
https://doi.org/10.1016/j.jsps.2020.05.005
https://covid19.cdc.gov.sa/
https://doi.org/10.1056/NEJMp2006141
https://www.spa.gov.sa/viewfullstory.php?lang=en&newsid=2072078
https://www.spa.gov.sa/viewfullstory.php?lang=en&newsid=2072078
https://covid19.moh.gov.sa/
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-05-13-004.aspx
https://doi.org/10.1200/GO.20.00063
https://www.who.int/news-room/detail/22-05-2020-at-least-80-million-children-under-one-at-risk-of-diseases-such-as-diphtheria-measles-and-polio-as-covid-19-disrupts-routine-vaccination-efforts-warn-gavi-who-and-unicef
https://www.who.int/news-room/detail/22-05-2020-at-least-80-million-children-under-one-at-risk-of-diseases-such-as-diphtheria-measles-and-polio-as-covid-19-disrupts-routine-vaccination-efforts-warn-gavi-who-and-unicef
https://www.who.int/news-room/detail/22-05-2020-at-least-80-million-children-under-one-at-risk-of-diseases-such-as-diphtheria-measles-and-polio-as-covid-19-disrupts-routine-vaccination-efforts-warn-gavi-who-and-unicef
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-05-07-004.aspx
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-12-13-007.aspx
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-12-13-007.aspx

Review EMH]J - Vol. 27 No. 11 - 2021

57

58.

59.

60.

61.

62.

63.

64.

MOH news. COVID-19 monitoring committee reviews positive outcomes of the precautionary measures [Internet]. Riyadh:
Ministry of Health, Saudi Arabia; 2020 (https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-04-04-005.
aspx, accessed 21 November 2020).

KSA Ministry of Health leads advance clinical studies, on 4 innovative techniques for coronavirus treatment [Internet]. Saudi
Arabia Press Agency. 2 May 2020 (https://www.spa.gov.sa/viewfullstory.php?lang=en&newsid=2081616, accessed 26 November
2020).

MOH news. MOH: our research continues, new COVID-19 vaccine trials to be conducted [Internet]. Riyadh: Ministry of Health,
Saudi Arabia; 2020 (https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-08-08-003.aspx, accessed 1
October 2020).

Modjarrad K, Roberts CC, Mills KT, Castellano AR, Paolino K, Muthumani K, et al. Safety and immunogenicity of an anti-Middle
East respiratory syndrome coronavirus DNA vaccine: a phase 1, open-label, single-arm, dose-escalation trial. Lancet Infect Dis.
2019;19(9):1013-22. https://doi.org/10.1016/S1473-3099(19)30266-X

Arabi YM, Asiri AY, Assiri AM, Balkhy HH, Al Bshabshe A, Al Jeraisy M, et al. Interferon beta-1b and lopinavir-ritonavir for Mid-
dle East respiratory syndrome. N Engl ] Med. 2020;383(17):1645-56. https://doi.org/10.1056/NEJMoa2015294

MOH news. Over 100 COVID-19 patients benefited from blood plasma treatment [Internet]. Riyadh: Ministry of Health, Saudi
Arabia; 2020. (https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-07-03-001.aspx, accessed 11 Novems
ber 2020).

COVID-19 research efforts draw on Saudi Arabia’s MERS experience [Internet]. Riyadh: King Abdullah International Medical
Research Center (KAIMRC); 2020 (https://innovations.kaimrc.med.sa/en/feature/416/covid-19-research-efforts-draw-on-saudi-
arabia’s-mers-experience, accessed 6 November 2020).

Saudi Arabia advances in global COVID-19 research ranking [Internet]. Arab News. 25 January 2021 (https://www.arabnews.com/
node/1797876/saudi-arabia, accessed 1 March 2021).

1124


https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-04-04-005.aspx
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-04-04-005.aspx
https://www.spa.gov.sa/viewfullstory.php?lang=en&newsid=2081616
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-08-08-003.aspx
https://doi.org/10.1016/S1473-3099(19)30266-X
https://doi.org/10.1056/NEJMoa2015294
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-07-03-001.aspx
https://innovations.kaimrc.med.sa/en/feature/416/covid-19-research-efforts-draw-on-saudi-arabia’s-mers-experience
https://innovations.kaimrc.med.sa/en/feature/416/covid-19-research-efforts-draw-on-saudi-arabia’s-mers-experience
https://www.arabnews.com/node/1797876/saudi-arabia
https://www.arabnews.com/node/1797876/saudi-arabia

