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Abstract: Widespread vaccination programs have been implemented in many countries to curtail the
COVID-19 pandemic, with varying success and challenges. To better understand the successes and
challenges of the global COVID-19 response in the face of emerging new variants and epidemiologic
data, we discuss how Qatar engaged the healthcare sector, governmental bodies, and the populace to
combat COVID-19, with a focus on the country’s vaccination strategy. This narrative provides the
history and timeline of the Qatar COVID-19 vaccination campaign; factors that helped the vaccination
campaign and the transferable lessons learned are discussed. Details regarding how Qatar responded
to challenges, such as vaccine hesitancy and mitigation of misinformation, are highlighted. Qatar
was one of the first countries to procure the BNT162b2 (Comirnaty®; Pfizer-BioNTech, Pfizer Inc.,
New York, NY, USA) and mRNA-1273 (Spikevax®; Moderna, Cambridge, MA, USA) COVID-19
vaccines. A relatively high vaccination rate and low case mortality rate (0.14% as of 4 January 2023)
was observed in Qatar compared with other countries (global case mortality rate, 1.02%). Learnings
will be carried forward as a basis for addressing this evolving pandemic and any future national
emergencies in Qatar.

Keywords: BNT162b2; mRNA-1273; Qatar; vaccination campaign; mass vaccination program;
COVID-19 vaccines

1. Introduction

Since being declared a global pandemic by the World Health Organization (WHO),
more than 755 million cases and >6.8 million deaths worldwide have been attributed to
coronavirus disease 2019 (COVID-19) [1,2]. Efforts to mitigate spread have included physi-
cal distancing, quarantine measures, and stay-at-home orders. Although these efforts had
varied success, they were also associated with detrimental effects on economic, social, and
mental well-being [3,4]. The implementation of widespread vaccination programs was
required to curtail the pandemic, with various countries enacting vaccination and with
varying success. These responses also evolved temporally because of new variants, emerg-
ing epidemiologic data, and information from past measures and from other countries.
Indeed, reviews documenting country- or region-specific approaches to the COVID-19
pandemic [5-12] provide an excellent opportunity to learn from the experiences gained
throughout the crisis and to ensure the more efficient management of future viral outbreaks,
thus limiting their toll [13].

Qatar is a small country with distinct population demographics. In 2020, the pop-
ulation of Qatar was approximately 2.8 million; 72% of the population were male, and
83% were 15-64 years old [14]. The population consists largely of non-national workers
(94%) in economically productive age groups. Craft and manual workers often work in
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development projects and live in crowded, shared accommodations [15]. The average
life expectancy in Qatar is 79 years for men and 82 years for women [16]. Although the
population is generally healthy, high body mass index, high fasting plasma glucose, and
dietary risks are leading risk factors contributing to disease burden [17].

In the past decade, Qatar has developed a modern healthcare system, with both public
and private sectors [18-20]. Improvements included the establishment of several new hos-
pitals and primary care and well-being centers [18]. With relatively high per capita health
expenditure among the Gulf Cooperative Council (GCC) states, good quality healthcare
is provided to all Qatari nationals and residents at greatly subsidized rates [19]. An exist-
ing national immunization program provides protection against 15 vaccine-preventable
diseases in line with locally and globally identified disease trends [21].

To better understand the challenges faced and successes achieved during the evolving
COVID-19 pandemic, this narrative review outlines how Qatar engaged the healthcare
sector, governmental bodies, and the populace to combat the impact of COVID-19, with
a focus on the country’s vaccination strategy. A critical appraisal of the campaign and
transferable lessons are provided.

2. Search Strategy

To identify publications relevant to Qatar’s COVID-19 response and real-world data
regarding the use of vaccines in Qatar, a literature search was conducted through PubMed
for COVID-19- or SARS-CoV-2-specific publications through 4 January 2023, reporting data
from Qatar. Narrative reviews and articles in languages other than English were excluded.
Data extracted from the studies included approved vaccines; vaccination programs and
recommendations; and vaccine uptake, safety, and effectiveness. Ad hoc searching of
additional sources, including grey literature, was also conducted.

3. Response to Emergence of COVID-19 in Qatar

In response to the emergence of COVID-19, Qatar increased testing capacity to approx-
imately 4000 people per day [22]. Contact tracing, social distancing, quarantines (including
cordon sanitaire), and the closing of nonessential businesses were implemented [23]. For-
mal travel restrictions were enacted by 31 March 2020, with restrictions on incoming flights
preventing nearly all visitors and residents from entering Qatar [22]. Travel out of the
country diminished because of a global decrease in the number of flights worldwide and
the inability of essential workers to travel or take leave outside of emergency situations.

In March 2020, Qatar began developing a National Response Plan (NRP) to the
COVID-19 pandemic, which laid out a strategic framework detailing actions that were
already completed, those that were in progress, and those that remained to be imple-
mented [24]. The overall goal was to protect the health, well-being, and prosperity of
Qatar’s citizens and residents by preparing for, monitoring, responding to, and recovering
from COVID-19 outbreaks. As part of the NRP, a cross-functional government/agency
team was assembled to support the health sector; maintain essential and critical services;
and ensure that public confidence in the government, its agencies, and its processes was
maintained (Figure 1) [24]. Qatar’s planned and organized governance structure enabled
rapid and informed decision-making [18].

With COVID-19 spreading rapidly among migrant workers, access to healthcare in
Qatar became a challenge for these communities [23]. Qatar dedicated some hospitals
to care for patients with COVID-19, while still providing routine care in non-COVID-19
hospitals [18]. In particular, Qatar provided dedicated health centers to treat migrant
workers with COVID-19 close to where they reside [25]. Approximately 4000 acute and
intensive care beds were available for COVID-19-related care, although full acute care bed
capacity was not reached, even during the pandemic’s first wave. Adequate provision
of hospital beds, along with rigid infection control measures and an ensured supply
of personal protective equipment, allowed for consistently high clinical staffing levels.
Other key measures implemented in Qatar included urgent allocation of isolation and
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Multi-ministerial COVID-19 Committee

quarantine facilities; chest radiography, electrocardiogram, and phlebotomy services; early
identification and treatment of pneumonia cases; rapid and early expanded tele-health
and telemedicine services; increased focus on public health messaging; and the creation of
multilingual tools to maximize outreach.

Qatar Minister of Public Health

Public/Private Partnerships Team Communications Team

Scientific Reference and
Research Team

Health Strategic Command Group

Logistics Team

Tactical Command Group 1 Tactical Command Group 2
(Healthcare Delivery)* (Community Services)t

Figure 1. Governance structure of the Qatar National Response Program to COVID-19. * Responsibili-
ties include delivery of healthcare across public and private facilities and accommodation for positive
cases. Responsibilities include quarantine, contact tracking and tracing, port of entry screening,
and lockdown areas. (Reproduced from Al Khal A, Al-Kaabi S, Checketts R]. Qatar’s response to
COVID-19 pandemic. Heart Views 2020, 21, 129-132 [18]).

The Ministry of Interior and the Ministry of Public Health (MOPH) launched the
Ehteraz app for smartphones in May 2020 [26]. This mandatory application tracked viral
transmission chains and provided users with accurate information.

Although vaccines were not available at the time of writing the NRP, the vaccination
campaign comprised a significant vision for the future and Qatar’s holistic approach [24].
As described in the following sections, the availability of vaccines and the implementation
of a wide-reaching vaccination campaign, which was the largest ever implemented in the
country, have been critical components of Qatar’s pandemic response.

4. The Qatar COVID-19 Vaccination Campaign

In December 2020, BNT162b2 (Comirnaty® ; Pfizer-BioNTech. Pfizer Inc., New York,
NY, USA) became the first vaccine for which findings for protection against COVID-19
were reported [27]. The phase 2/3 study in >43,000 individuals aged >16 years showed
95% vaccine efficacy against COVID-19 after receipt of 2 doses. Subsequently, another
mRNA COVID-19 vaccine, mRNA-1273 (Spikevax®; Moderna, Cambridge, MA, USA),
reported findings from a phase 3 study in >30,000 participants >18 years old [28]. After ad-
ministration of two mRNA-1273 doses, vaccine efficacy for the prevention of symptomatic
SARS-CoV-2 infection was 94%.

Qatar was one of the first countries to procure COVID-19 vaccines and to start a
COVID-19 vaccination campaign [29]. After approval for COVID-19 vaccines by the
National Strategic Committee, the campaign was implemented by the Vaccination section
of the MOPH, along with the Hamad Medical Corporation (HMC; Doha, Qatar) and the
Primary Health Care Corporation (PHCC; Doha, Qatar).

4.1. December 2020

The Qatar COVID-19 vaccination program was launched in December 2020, after
approval of BNT162b2 for emergency use by the MOPH [30]. After large-scale training of
nurses and other staff to run mass vaccination sites and drive-through facilities [31], both
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BNT162b2 and mRNA-1273 provided the basis of Qatar’s vaccination campaign, which
is described in detail below and summarized in Figure 2. The first BNT162b2 dose was
administered on 23 December 2020 [32]. At this time, the alpha (B.1.1.7) and beta (B.1.351)
variants were dominant in Qatar [33]. Vaccination of frontline healthcare workers, as well
as individuals with severe or multiple chronic conditions and those older than 70 years,
was initially prioritized [34]. Vaccination was later extended to sequentially younger age
groups and select professions (e.g., teachers).

Timeline of the COVID-19 vaccination program in Qatar
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Figure 2. Chronology of the COVID-19 vaccination campaign in Qatar. * Frontline healthcare workers
and those with severe or multiple chronic conditions or who were older than 70 years were prioritized.
t People aged 50 years and older regardless of their health condition, individuals with moderate
chronic medical conditions of any age, and additional healthcare providers and other key workers.
EUA: emergency use authorization.

4.2. January-March 2021

By January 2021, thousands of individuals had received their first dose of the COVID-19
vaccine [35]. By mid-February, the MOPH granted emergency use authorization (EUA)
to mRNA-1273 [36]. By this time, >100,000 vaccine doses had been administered and a
vaccination center for teachers, school staff, and key workers opened [35,37]. In March
2021, Qatar began vaccinating people >50 years old regardless of their health condition,
individuals with moderate chronic medical conditions of any age, and additional healthcare
providers and other key workers in different ministries and government institutions [38].
Residents could also register for their vaccination via the MOPH website, with those meet-
ing priority criteria immediately scheduled for vaccination, and those not yet meeting the
criteria later contacted as soon as they became eligible [39]. To ensure eligible individuals
were aware that they could receive the vaccine, they were contacted directly via text mes-
sage or telephone to arrange for their vaccination appointment. In March, drive-through
vaccination centers were opened in Lusail and Al Wakra [40].

4.3. April-June 2021

Beginning in April, the delta (B.1.617.2) variant became the predominant strain in
Qatar, which was coincident with outbreaks in India and Nepal [33,41]. On May 10, the
US Food and Drug Administration (FDA) expanded the EUA of BNT162b2 to include
12-to-15-year-olds based on the favorable safety profile, noninferior immune response
compared with young adults, and the observed 100% vaccine efficacy against COVID-19
seen in the pivotal phase 3 trial [42,43]. Therefore, the MOPH included 12-to-15-year-old
adolescents in the vaccination campaign from May 16 and used BNT162b2 only [44]. By
the end of May, >1 million people in Qatar had been fully vaccinated [35]. To be considered
fully vaccinated at this time, an individual must have received the last dose of an approved
COVID-19 vaccine primary series. In June, the Qatar Vaccination Center for the Business
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and Industry Sector, which was one of the largest vaccination centers globally, was opened
in Doha [45]. The center was a collaboration among several government, public, and private
institutions and was created to vaccinate key business and industry workers [46]. With
700 staff and 300 stations, it had the capacity to administer >25,000 vaccine doses daily.

4.4. July—December 2021

In July, it was announced that all eligible individuals entering the country had to
be fully vaccinated with vaccines approved by the MOPH [47]. Vaccines approved by
the MOPH as of January 2022 were BNT162b2, mRNA-1273, ChAdOx1-SARS-CoV-2
(Vaxzevria/ Covishield™; AstraZeneca, Sodertalje, Sweden), and Ad26.COV2.S (Janssen,
Horsham, PA, USA) [48]. BBIBP-CorV (Sinopharm, Beijing, China), CoronaVac (Sino-
vac, Beijing, China), Gam-COVID-Vac (Sputnik V; Gamaleya Research Institute, Moscow,
Russia), and BBV152 (Covaxin; Bharat Biotech, Hyderabad, Telangana, India) were condi-
tionally approved [48]. Cases were dominated by the B.1.1.7-like and delta variants, but
the delta variant decreased after travel restrictions were implemented [41]. By the end of
August, >2 million residents had been fully vaccinated [44]. In September, the first booster
dose of either BNT162b2 or mRNA-1273 was administered, with a focus on individuals
most at risk of severe infection [49,50]. On December 17, the first four cases of the omicron
(B.1.1.529) variant were reported in Qatar, all among nationals and residents returning
from other countries [51]. By the end of 2021, >200,000 booster vaccination doses had
been administered, with 86% of the population fully vaccinated with the initial 2-dose
series [49,50].

4.5. January 2022—January 2023

In January 2022, BNT162b2 booster was approved in Qatar for use in adolescents
12-15 years of age, administered >6 months after the last dose of the primary series [52].
The BNT162b2 primary series was also approved for use in children aged 5-11 years [53].
In March 2022, a second booster (dose 4) of either BNT162b2 or mRNA-1273 was approved
for adults >60 years old or any individual at high risk of severe COVID-19 infection,
administered 4 months after dose 3 or COVID-19 infection [54]. The total number of
vaccine doses administered as of 23 December 2022 is summarized in Table 1. By this time,
more than 7.6 million vaccine doses had been administered, almost 73,000 of which were
given to children 5-11 years of age. By 3 January 2023, Qatar had nearly 490,000 cumulative
COVID-19 cases and 685 associated deaths (Figure 3).

m Cases
489,792 cumulative cases, 685 cumulative deaths —— Deaths
4000 15
2 z
? 3000 10 3
Q o
s 2
S 2000 o
g 5§
E 1000 8
=z @
0 0
01/2020 01/2021 01/2022 01/2023

Figure 3. COVID-19 statistics in Qatar. Data and images are from the World Health Organization
COVID dashboard (https://covid19.who.int/ [accessed on 4 January 2023]) and are current as of
3 January 2023.
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Table 1. Total number of COVID-19 vaccines administered in Qatar as of 23 December 2022.

Dose 1 Dose 2 Dose 3 Dose 4 Total
Pfizer 1,521,352 1,514,436 1,259,362 83,642 4,378,792
Moderna 1,132,198 1,083,948 624,023 211,391 3,051,560
AstraZeneca 94,597 41,359 17,399 17,115 170,470
Total 2,748,147 2,639,743 1,900,784 312,148 7,600,822

5. Real-World Vaccine Effectiveness Data from Qatar

The COVID-19 vaccination program was supported by real-world effectiveness data,
allowing public health responses to be implemented in a timely manner. Numerous
reports from Qatar on the effectiveness of BNT162b2 and mRNA-1273 were identified,
including effectiveness against emerging variants and in special populations [55-65]. It
is worth noting that vaccine effectiveness was defined differently among studies; for
example, it was often derived using the percentage reduction in infection hazard ratios or
calculated as 1 minus the ratio of confirmed COVID-19 cases in the vaccine versus placebo
groups [27,28,66]. Some of the findings of these studies are discussed in more detail below.

The rate of severe disease or death was shown to be approximately 3-fold lower
among fully vaccinated individuals (i.e., received 2 doses of BNT162b2 from 23 December
2020-28 March 2021) who developed breakthrough infections than in matched unvaccinated
individuals [67]. Increasing age, symptoms at baseline, and being unvaccinated were
associated with severe disease. Moreover, in a large study conducted from 29 December
2020-10 May 2021, vaccine effectiveness against the alpha variant was shown to be 88.1%
and 100% after 1 and 2 doses of mRNA-1273, respectively, and corresponding values
against the beta variant were 61.3% and 96.4% [68]. The effectiveness against any severe,
critical, or fatal disease overall was 81.6% after dose 1 and 95.7% after dose 2. Similarly, a
test-negative case-control analysis of real-world data from the national COVID-19 databases
demonstrated that estimated effectiveness after a single dose of the vaccine was 29.5%
and 16.9%, respectively, whereas after dose 2, BNT162b2 was estimated to be 89.5% and
75.0% effective against infection with the alpha and beta variants, respectively, [69]. The
effectiveness of BNT162b2 against any severe, critical, or fatal disease was 54.1% (1 dose)
and 100.0% (2 doses) with the alpha variant, and 0% and 100.0%, respectively, with the
beta variant. Regarding the delta variant, a large real-world analysis reported that 88 and
1126 infections occurred among those who received either 1 (n = 950,232) or 2 (n = 916,290)
doses of BNT162b2, respectively, and 60 and 187 infections among those who received
1 (n = 564,468) or 2 (n = 509,322) doses of mRNA-1273, up to 7 September 2021 [70]. Despite
the emergence of breakthrough infections, effectiveness against delta-related severe, critical,
or fatal COVID-19 disease was 93.4-96.1% after dose 2 of either vaccine.

Real-world studies also provided useful information regarding the effectiveness of
booster vaccination with BNT162b2 or mRNA-1273 against symptomatic SARS-CoV-2
infection and COVID-19-related hospitalizations and deaths during the omicron wave. In
a matched retrospective cohort study using data from the national database of COVID-
19 vaccination, laboratory testing, hospitalizations, and deaths (19 December 2021-26
January 2022), BNT162b2 and mRNA-1273 boosters were associated with 49.4% and 47.3%
reductions in the incidence of symptomatic omicron infection, respectively, compared
with the 2-dose primary series [71]. Few severe COVID-19 cases were observed either
with or without a booster, confirming durability of protection against hospitalization
and death up to several months after completion of the primary series. A similar study
carried out through 28 February 2022, showed BNT162b2 booster effectiveness of 59.9%
and 43.7% against symptomatic omicron BA.1 and BA.2 subvariants in the first month,
respectively, followed by waning of protection in subsequent months, with similar findings
for the mRNA-1273 booster [63]. Although vaccine protection was short lived against
symptomatic omicron infections, mRNA vaccine effectiveness against omicron-associated
hospitalization and death was high (>70%) and durable.
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Real-world effectiveness data from Qatar were also available in special populations.
Asymptomatic and symptomatic SARS-CoV-2 infections were reported in a study of 782 reg-
istered kidney transplant recipients, of whom 76.9% (n = 601) received >1 vaccine dose
(mostly BNT162b2) by the end of the study (i.e., 21 July 2021, which corresponded to the
alpha and beta variant waves in Qatar) [66]. Vaccine effectiveness was considerable in
immunosuppressed kidney transplant recipients, with an estimated vaccine effectiveness
against any severe, critical, or fatal COVID-19 disease of 85.0% at >42 days after dose 2.
However, protection developed slowly and did not reach a high level until several weeks
after dose 2. Additionally, in a study in pregnant women in a Qatar hospital between
20 December 2020 and 30 May 2021, mRNA vaccine effectiveness in preventing confirmed
infection was estimated at 87.6% and 86.8% at >14 days after dose 2 in matched cohort
(n = 407) and test-negative case-control (n = 255) analyses, respectively [64].

These real-world evidence studies helped support the COVID-19 vaccination program.
Studies throughout the pandemic supported the benefit of full vaccination and boosters
to protect against severe disease or death among both the general population [67,68,71]
and special populations [64,66] in Qatar. They also helped officials to better understand
the changing landscape of the pandemic and vaccine effectiveness as different variants
emerged in Qatar [68,70,71]. These data helped support the key messages and policies put
in place during the COVID-19 pandemic.

6. Previous Experience and Additional Factors Potentially Integral to the Qatar
COVID-19 Vaccination Campaign

In the view of the authors of this review, several factors were likely integral to the suc-
cessful implementation of the COVID-19 vaccination campaign in Qatar. For instance, the
existence of the national seasonal influenza vaccination campaign meant that Qatar already
had a well-established platform for vaccine delivery [72,73], ensuring swift implementa-
tion of the national COVID-19 vaccination campaign. Additionally, increased healthcare
worker and vaccinator capacity was used to set up mass outreach centers, such as the Qatar
National Convention Center, the Qatar Vaccination Center, and the Vaccination Center in
the industrial area, catering to immigrant workers in Qatar and the drive-through centers.

In addition to the Adverse Event Following Immunization (AEFI) reporting system
that was established in 1985 [74], the creation of a national database collating demographic
data, SARS-CoV-2 testing results, and vaccination-related information permitted assess-
ment of the effectiveness of the vaccination campaign [67] and enabled early notification
and investigation of adverse events and regular feedback, resulting in better uptake of the
COVID-19 vaccines. Furthermore, compliance with vaccination was generally high among
people in Qatar [56-59]. Finally, the monitoring of wastage was easier.

7. Vaccine Hesitancy and Mitigation of Misinformation

High vaccine uptake was critical to the success of COVID-19 vaccination in preventing
severe disease, hospitalization, and death, decreasing burdens on healthcare systems and
lowering the risk of new variants emerging [75]. Vaccine hesitancy, which is any refusal to
be vaccinated or delay in acceptance of vaccination despite ready availability, is a complex
issue influenced by confidence, convenience, and complacency [76].

Concerns about vaccine safety have been reported in Qatar, with vaccine hesitancy
rates estimated at about 20% among the general population and adults >65 years of
age [55,77]. Populations expressing concern regarding COVID vaccination included health-
care workers, the education sector, parents of young adolescents, and pregnant women
(Table 2) [55-59]. Vaccine hesitancy was highest among Qataris of working age (43%)
and those in the educational sector (37%) and lowest among the immigrant population
(17%) and parents of young adolescents (18%). Individual reasons for hesitation regarding
COVID-19 vaccination varied. Concerns about vaccine safety and efficacy, as well as dis-
parity in the belief regarding protection afforded by natural exposure versus vaccination,
are cited as common reasons for hesitancy both globally and in Qatar [55-57,59,78].
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Table 2. Studies of COVID-19 vaccine hesitancy in Qatar.

Migrant Majority [55] Healthcare Workers [56] Education Sector [57] Parents of Young Adolescents [58] Perinatal Women [59]
15 October 2020-15 15 October 2020-15 15 October 2020-15
Study dates November 2020 November 2020 February 2021 17 May 2021-3 June 2021 November 2020
. Total population surveyed, 7821 Qatar University employees Parents of 12-to-15-year-old Pregnant or lactating
Population Non-national participants, 6907 Healthcare workers, 1546 and students, 462 adolescents, 4023 women, 341
Study design Cross-sectional survey Cross-sectional survey Cross-sectional survey Cross-sectional study Cross-sectional survey
Overall, 18%

. Qataris of working age, . Probably or definitely Highest in parents of

. . 43% would not take the n Not willing to be o Hesitant, 25%
Vaccine hesitancy rate . . . o . o 12-year-olds, 22% o
n Immigrant population, vaccine, 13% vaccinated, 37% . Unsure, 26%
17% . Unsure, 25% L] Lowest in parents of
(¢] o
! 15-year-olds, 15%
n Lack of trust in vaccin )
S . ack o trust cane Efficacy and safety
" Vaccine information trust efficacy NP .
.. L Belief disparity
deficit n Feel vaccine is not safe
. . between natural
" Concerns about vaccine n Distrust of . .
. n Vaccine efficacy and . P exposure Vs.
Concerns safety pharmaceutical " Want to “wait and see -
. . . . safety vaccination
] Belief disparity between companies . .
LT . n Belief that vaccines
natural exposure vs. n Belief disparity between
o are promoted for
vaccination natural exposure vs. . . .
L financial gain
vaccination
. Endorsement by
. . . doctor, health servi
n Use social media that the n Continuous research octor, hé Service,
Proposed measures to . . . the MOPH, or the
. population reads to . . to track factors n Effective health promotion
address vaccine . n Vaccine education . . . . WHO
. provide trustworthy influencing vaccine awareness campaigns . .
hesitancy . n Reading scientific
education acceptance

research describing
efficacy

MOPH: Ministry of Public Health; WHO: World Health Organization.
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The requirement for booster doses of COVID-19 vaccinations (including duration of
protection) also became a challenge. The need for booster doses was questioned by the
public due to the breakthrough infections observed during the omicron surge in January
2022. People also questioned whether COVID-19 booster vaccinations would protect
against future variants. Another major challenge was the hesitancy of parents to vaccinate
their younger children [79,80].

A substantial part of the Qatari vaccination program focused on overcoming vaccine
hesitancy. Qatar took an immediate stance to ensure that reliable sources of information
were clarified [81], with the intent of mitigating misinformation. Within Qatar, the primary
sources of reliable information included the MOPH, the HMC, the PHCC, the Ministry
of Interior, and the Government Communications Office. Reliable international sources
included the WHO, the US Centers for Disease Control and Prevention, the US FDA, and the
European Center for Disease Prevention and Control. Additionally, a multimedia campaign
targeting expatriates and their employers was used to increase awareness of COVID-19
and the preventive measures being taken [18]. Hesitancy was also addressed by interviews
on television and radio by appointed individuals in multiple languages, thus aiding in
disseminating information to migrant populations as well [82]. Authorized officials utilized
social media platforms (e.g., Facebook, Instagram, Twitter, Snapchat) to answer queries
raised by the public [83,84]. The government’s use of social media platforms may have
helped mitigate circulation of misinformation, as a study conducted in Qatar from April to
May 2021 found that 64.4% of university students or employees aged >18 years reported
relying on social media as their primary source of COVID-19-related information [85].
Scientifically-backed information and frequently asked questions were posted on official
websites [83]. As previously described, the Ehteraz smartphone application tracked viral
transmission chains and provided accurate information [26]. It also provided current
updates and statistics from the MOPH. Qatar’s well-established AEFI reporting platform
confirmed that most adverse events were mild and resolved without many interventions,
and that few severe AEFIs were reported [74]. This knowledge could have helped reduce
hesitancy by allaying concerns regarding vaccine safety [86].

8. Assessing the Success of Qatar’'s COVID-19 Campaign

The collective effects of COVID-19 public health measures, increasing vaccine uptake
and support of the community, resulted in consistent decreases in the number of new
infections in Qatar through the end of 2021 (Figure 3). Compared with other countries, and
particularly those within the GCC, Qatar had one of the highest vaccination rates and one
of the lowest case mortality rates (Table 3).

Implementation of Qatar’s COVID-19 response plan and vaccination program helped
curtail the rapid spread of the virus observed at the outset of the pandemic, especially
among craft and manual workers, who comprise a large portion of the population, are
typically younger single men, and who often reside in densely crowded housing [15].

Reasons for the extremely low case mortality rates attributed to COVID-19 in Qatar
are multifactorial. The young age of the population, with about 90% of the population
50 years and younger, is likely contributory [87]. Additionally, the involvement of the young
and healthy population of craft and manual workers before the availability of vaccines
might have also led to the low severity of disease observed in Qatar. Another factor is
likely the country’s well-resourced healthcare system. Once vaccination was possible,
the low mortality rates may have been sustained because of the vaccination program
rapidly engaging high-risk populations, with 86% of the population fully vaccinated and
>200,000 having received booster doses by the end of 2021 [49].

Like many countries, Qatar also had to contain the emergence of the highly transmissi-
ble omicron variant [88]. By January 2022, a wave of SARS-CoV-2 infections attributed to
the omicron variant emerged in Qatar, predominantly affecting the unvaccinated and those
who received their second primary dose >6 months before their first primary dose [89]. In
response to the rising numbers of cases, Qatar and other GCC countries imposed measures
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such as online schooling, capacity limits, and vaccination requirements to attend public
spaces (e.g., cinemas, theaters, and cultural events) [90].

Table 3. COVID-19 cases, deaths, and vaccination rates globally and by select country.

Cases, n Deaths, n (%) Fully Vaccinated, %
Global 655,689,115 6,671,624 (1.02) 64.5
Qatar 489,792 685 (0.14) 98.9
Bahrain 696,614 1536 (0.22) 72.1
Kuwait 662,747 2570 (0.39) 78.3
Oman 399,154 4628 (1.16) 59.7
Saudi Arabia 827,071 9521 (1.15) 72.8
United Arab Emirates 1,047,109 2348 (0.22) 99.0
United Kingdom 24,135,084 198,937 (0.82) 74.6
United States 99,423,758 1,082,265 (1.09) 68.3
South Africa 4,048,580 102,568 (2.53) 355
China 10,322,499 31,914 (0.31) 86.8

Data are from the World Health Organization COVID dashboard (https:/ /covid19.who.int/ [accessed on 4 January
2023]). “Fully vaccinated” is based on receipt of the last dose of the primary series of approved COVID-19 vaccines
in the specified regions.

9. Lessons Learned

As summarized in Table 4, several important challenges were identified during the
COVID-19 campaign in Qatar and were successfully overcome.

Table 4. A summary of the challenges and successes of Qatar’s COVID-19 campaign.

Challenges Successes

Protecting the health, well-being,

and prosperity of Qatar’s citizens
and residents by preparing for,
monitoring, responding to, and
recovering from COVID-19
outbreaks [24]

Development of the NRP enabled timely and informed decision-making;

Creation of a cross-functional government/agency team to support the health sector,
maintain essential and critical services, engage with the public, and maintain

public confidence,

Access to healthcare due to rapid
spread of COVID-19 among migrant
workers [18,25]

Dedicated COVID-19 hospitals enabled care of patients with COVID-19 while
maintaining routine care for other patients;

Healthcare centers for migrant workers close to where they live,

Provision of approximately 4000 acute and intensive-care beds,

Rigid infection control measures for staff, patients, and visitors,

Provision of PPE,

Allocation of isolation and quarantine facilities,

Expansion of available tele-health and tele-medicine services,

Creation of multilingual tools to maximize outreach of public health messaging.

Limiting viral transmission
[22,26,47,91]

Ehteraz app for smartphones (mandatory) to provide accurate information about viral
transmission chains;

Travel restrictions into and out of Qatar;

Requirement that all people entering the country be fully vaccinated;

Interviews and focus group discussions with migrant workers to identify barriers to
practicing recommended preventive measures highlighting the need for effective and
culturally sensitive health communications.

Vaccine availability
[29-31,36,45,46,49,50,72,73]

Early procurement of COVID-19 vaccines and initiation of a national COVID-19
vaccination campaign;

EUA granted for various vaccines by MOPH;

Existing infrastructure, (i.e., a well-established platform for vaccine delivery) help with
swift implementation of the national COVID-19 vaccination campaign;

Large-scale training of nurses and other staff;

Mass vaccination sites with drive-through facilities;
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Table 4. Cont.

Challenges

Successes

e Opening of the Qatar Vaccination Center for Business and Industry Sector (one of the
largest vaccination centers in the world) to vaccinate key business and
industry workers;

e  Implemented a wide-reaching vaccination campaign.

Protection of at-risk populations

[34,56-59,67,74]

. Prioritization of vaccination of frontline healthcare workers, people with severe or
multiple chronic conditions, and the elderly;
Subsequent rollout to lower-risk populations;
Creation of a national database collating demographic data, SARS-CoV-2 testing
results, and vaccination-related information;

o  Well-established AEFI reporting platform for early notification of AEs, early
investigation, regular feedback, and better vaccine utilization.

Emerging variants [41,49,50,90]

Widespread vaccination of the population;
Travel restrictions;

e  Measures imposed (i.e., online schooling; capacity limits; required vaccination to
attend cinemas, theaters, and cultural events) in response to surges in numbers of
cases caused by variants.

Timely public health responses

e Monitoring of real-world effectiveness data, particularly regarding emerging variants
and special populations.

Vaccine hesitancy and
misinformation [18,26,74,81-84]

o  Immediate stance by Qatar government to highlight reliable national and international
sources of information;

e Multimedia campaign targeting expatriates and their employers to increase awareness
of COVID-19 and preventive measures;
Interviews on television and radio by appointed individuals in multiple languages;

e Use of social media platforms (e.g., Facebook, Instagram, Twitter, Snapchat) to clarify
queries raised by the public;

e  Ehteraz smartphone app tracked transmission;

e AFEFlreporting platform permitted easy tracking of AEs after vaccination.

Measuring success of the

e  Comparison of vaccination rates with other countries revealed Qatar has one of the

vaccination program (see Table 3) highest vaccination rates and one of the lowest case mortality rates.

AE: adverse event; AEFI: Adverse Event Following Immunization reporting system; EUA: emergency use autho-
rization; MOPH: Ministry of Public Health; NRP: national response plan; PPE: personal protective equipment.

Particular components of Qatar’s approach included having a national strategy for
implementation, identifying priority groups for vaccination, and ensuring sufficient vaccine
supply across the system to adequately target these groups. Another critical component was
the role of the government in providing quarantine and isolation facilities [92], mandating
use of the Ehteraz app to limit the spread of the disease [92], and cooperation with the
private sector throughout the response [46].

Importantly, Qatar’s well-established vaccination plan enabled proactive and imme-
diate implementation of the COVID-19 vaccination program as soon as vaccines became
available. Although uptake of COVID-19 booster doses was initially challenging because
of circulating misinformation, uptake eventually improved, with 66.0 persons boosted
per 100 population as of 4 January 2023 [1]. The government’s orchestrated approach to
mitigate fear and misinformation was instrumental in educating the population. Despite
the approval of vaccination in younger children 5-11 years old in January 2022 [53], vac-
cination in this age group remains relatively low, with <73,000 doses administered as of
23 December 2022.

Importantly, whereas public safety measures were often based on symptomatic
COVID-19 cases [93], an epidemiologic study of the first 5685 COVID-19 cases in Qatar
(from February to April 2020) revealed that the majority (90.9%) of infected individuals had
only mild symptoms or were asymptomatic [22]. These findings highlight the importance
of COVID-19 testing, contact tracing, and vaccination, especially because the Qatar popula-
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tion can be at an increased risk of transmission due to mass gatherings or travel during
religious holiday periods, a high-capacity international airport, and expatriates working
or living in high-density areas [93]. In an effort to mitigate the virus spread, temporary
isolation facilities were set up, including one of the largest COVID-19 isolation facilities
specifically for asymptomatic or mildly symptomatic expatriate workers in Qatar [92].

Another challenge faced in Qatar was barriers to practicing the recommended
COVID-19 preventive measures among migrant workers [91]. Interviews and focus group
discussions among craft and manual workers from April to May 2020 showed that such
barriers included language, diverse culture, knowledge and risk perception, health commu-
nications, and the workers’ lifestyle. These barriers may have potentially led to the initial
rapid spread of COVID-19, especially among craft and manual workers, thus highlighting
a particular need for effective and culturally sensitive health communication campaigns in
Qatar. Finally, addressing the economic, social, and mental health aspects of the pandemic
response may remain a challenge into the future.

10. Conclusions

A critical appraisal of Qatar’s approach to combatting COVID-19 is provided to
better understand the successes and challenges in response to the COVID-19 pandemic.
Qatar’s response strategy included engaging both the government and private sectors,
limiting spread of the disease through the mandated use of the Ehteraz app, and providing
quarantine facilities. Although a well-established vaccination plan was implemented as
COVID-19 vaccines became available, and booster dose uptake is on the rise, vaccination
among children aged 5-11 years is relatively low. Moreover, although public health
measures often rely on symptomatic COVID-19 cases, a large proportion of cases in Qatar
during the early pandemic were either mild or asymptomatic. To combat the spread of
disease from such cases, Qatar implemented one of the largest quarantine facilities, which
was designed specifically for asymptomatic or mildly symptomatic expatriate workers in
the country. This narrative review illustrated the need for effective health communication,
especially among migrant craft and manual workers. The key learnings from Qatar’s
response to COVID-19 will be carried forward as a basis for any future national emergency
responses in Qatar.

Author Contributions: All authors contributed to the study conception, design, and methodology.
The first draft was provided by Kandyss Najjar, and Tricia Newell, of ICON (Blue Bell, PA, USA) under
direction of the authors. All authors contributed to revision of subsequent drafts of the manuscript.
J.J. was responsible for supervision and funding acquisition. All authors have read and agreed to the
published version of the manuscript.

Funding: This research was funded by Pfizer Gulf FZ LLC.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: No new data were created or analyzed in this study. Data sharing is
not applicable to this article.

Acknowledgments: Medical writing support was provided by Kandyss Najjar and Tricia Newell of
ICON (Blue Bell, PA, USA) and was funded by Pfizer Gulf FZ LLC.

Conflicts of Interest: Dr S Albayat, Dr M Almaslamani, Dr H Alromaihi, Dr H Khogali, and Dr J
Mundodan have no disclosures to declare. Dr ] Joury and Dr H Haridy are employees of Pfizer and
may hold stock or stock options. Several authors, as employees of Pfizer Gulf FZ LLC, participated
with the other authors in the design of the study; in the collection, analyses, or interpretation of data;
in the writing of the manuscript; and in the decision to publish the results.



Vaccines 2023, 11, 953 13 of 16

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.
20.

21.

22.

23.

24.

World Health Organization. Coronavirus Disease (COVID-19) Dashboard. Available online: https://covid19.who.int/ (accessed
on 4 January 2023).

World Health Organization. WHO Director-General’s Opening Remarks at the Media Briefing on COVID-19-11 March 2020.
Available online: https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-
on-covid-19---11-march-2020 (accessed on 4 January 2023).

Lugmani, Y.A.; El Hashim, A. The COVID-19 pandemic: A health crisis managed, or a panic response with disastrous future
consequences. Med. Princ. Pract. 2021, 21, 710-719. [CrossRef] [PubMed]

Douglas, M.; Katikireddi, S.V.; Taulbut, M.; McKee, M.; McCartney, G. Mitigating the wider health effects of COVID-19 pandemic
response. BM]J 2020, 369, m1557. [CrossRef]

Haldane, V.; De Foo, C.; Abdalla, S.M.; Jung, A.S.; Tan, M.; Wu, S.; Chua, A.; Verma, M.; Shrestha, P; Singh, S.; et al. Health
systems resilience in managing the COVID-19 pandemic: Lessons from 28 countries. Nat. Med. 2021, 27, 964-980. [CrossRef]
Farrugia, G.; Plutowski, R.W. Innovation lessons from the COVID-19 pandemic. Mayo Clin. Proc. 2020, 95, 1574-1577. [CrossRef]
Webb, E.; Hernandez-Quevedo, C.; Williams, G.; Scarpetti, G.; Reed, S.; Panteli, D. Providing health services effectively during the
first wave of COVID-19: A cross-country comparison on planning services, managing cases, and maintaining essential services.
Health Policy 2022, 126, 382-390. [CrossRef] [PubMed]

Webb, E.; Winkelmann, J.; Scarpetti, G.; Behmane, D.; Habicht, T.; Kahur, K.; Kasekamp, K.; Kohler, K.; Mis¢ikieng, L.; Misins,
J.; et al. Lessons learned from the Baltic countries’ response to the first wave of COVID-19. Health Policy 2022, 126, 438—445.
[CrossRef] [PubMed]

Waitzberg, R.; Herndndez-Quevedo, C.; Bernal-Delgado, E.; Estupifian-Romero, F.; Angulo-Pueyo, E.; Theodorou, M.; Kantaris, M.;
Charalambous, C.; Gabriel, E.; Economou, C.; et al. Early health system responses to the COVID-19 pandemic in Mediterranean
countries: A tale of successes and challenges. Health Policy 2022, 126, 465-475. [CrossRef]

Saunes, 1.S.; Vrangbzk, K.; Byrkjeflot, H.; Jervelund, S.S.; Birk, H.O.; Tynkkynen, L.K.; Keskimaiki, I.; Sigurgeirsdéttir, S.; Janlov,
N.; Ramsberg, J.; et al. Nordic responses to Covid-19: Governance and policy measures in the early phases of the pandemic.
Health Policy 2022, 126, 418-426. [CrossRef]

Kumpunen, S.; Webb, E.; Permanand, G.; Zheleznyakov, E.; Edwards, N.; van Ginneken, E.; Jakab, M. Transformations in
the landscape of primary health care during COVID-19: Themes from the European region. Health Policy 2022, 126, 391-397.
[CrossRef]

Unruh, L.; Allin, S.; Marchildon, G.; Burke, S.; Barry, S.; Siersbaek, R.; Thomas, S.; Rajan, S.; Koval, A.; Alexander, M.; et al. A
comparison of 2020 health policy responses to the COVID-19 pandemic in Canada, Ireland, the United Kingdom and the United
States of America. Health Policy 2022, 126, 427-437. [CrossRef] [PubMed]

Samadizadeh, S.; Nakstad, B.; Jamalpoor, Z.; Tahamtan, A. COVID-19 diagnosis: Lessons to learn and hints for preparedness.
Expert Rev. Mol. Diagn. 2022, 22, 851-853. [CrossRef] [PubMed]

Planning and Statistics Authority. Main Results of the General Census of Population, Housing and Establishments. Avail-
able online: https://www.psa.gov.qa/en/statistics1/StatisticsSite / Census/census2020/res /Documents /Census_2020_Res_
Summary_En.pdf (accessed on 4 January 2023).

Al-Thani, M.H.; Farag, E.; Bertollini, R.; Al Romaihi, H.E.; Abdeen, S.; Abdelkarim, A.; Daraan, F; Elhaj Ismail, A.I.H.; Mostafa,
N.; Sahl, M,; et al. SARS-CoV-2 infection is at herd immunity in the majority segment of the population of Qatar. Open Forum
Infect. Dis. 2021, 8, ofab221. [CrossRef]

The World Bank. Life Expectancy at Birth, Total (Years)—Qatar. 2020. Available online: https://data.worldbank.org/indicator/
SP.DYN.LE0O.IN?locations=QA (accessed on 4 January 2023).

Institute for Health Metrics and Evaluation. GBD Profile: Qatar. Available online: https://www.healthdata.org/sites/default/
files/files/country_profiles/GBD/ihme_gbd_country_report_qatar.pdf (accessed on 4 January 2023).

Al Khal, A.; Al-Kaabi, S.; Checketts, R.J. Qatar’s response to COVID-19 pandemic. Heart Views 2020, 21, 129-132. [PubMed]
Goodman, A. The development of the Qatar Healthcare System: A review of the literature. Int. J. Clin. Med. 2015, 6, 177-185.
[CrossRef]

State of Qatar Ministry of Public Health. National Health Strategy 2018-2022. Available online: https://www.moph.gov.qa/
Style%20Library/MOPH /Files/strategies/National %20Health%20Strategy%202018%20-%202022 /NHS%20EN.pdf (accessed on
4 January 2023).

Al-Dahshan, A.; Hammoud, H.; Chehab, M.; Osman, S.R.O. Vaccination coverage in Qatar: Benchmarking with global figures.
Qatar Med. ]. 2019, 2019, 4. [CrossRef]

Al Kuwari, HM.; Abdul Rahim, H.F.; Abu-Raddad, L.J.; Abou-Samra, A.B.; Al Kanaani, Z.; Al Khal, A.; Al Kuwari, E.; Al Marri,
S.; Al Masalmani, M.; Al Romaihi, H.E.; et al. Epidemiological investigation of the first 5685 cases of SARS-CoV-2 infection in
Qatar, 28 February-18 April 2020. BM] Open 2020, 10, e040428. [CrossRef] [PubMed]

Social Science Research Council. Qatar, the Coronavirus, and Cordons Sanitaires: Migrant Workers and the Use of Public Health
to Define the Nation. Available online: https:/ /items.ssrc.org/covid-19-and-the-social-sciences/ qatar-the-coronavirus-and-
cordons-sanitaires-migrant-workers-and-the-use-of-public-health-to-define-the-nation/ (accessed on 4 January 2023).
Ministry of Public Health. COVID-19 Qatar National Response Action Plan March 2020. Available online: https://www.moph.
gov.qa/Style%20Library /MOPH/Videos/COVID-19%20REPORT%20WEB.pdf (accessed on 4 January 2023).


https://covid19.who.int/
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://doi.org/10.1159/000520258
https://www.ncbi.nlm.nih.gov/pubmed/34662884
https://doi.org/10.1136/bmj.m1557
https://doi.org/10.1038/s41591-021-01381-y
https://doi.org/10.1016/j.mayocp.2020.05.024
https://doi.org/10.1016/j.healthpol.2021.04.016
https://www.ncbi.nlm.nih.gov/pubmed/34246501
https://doi.org/10.1016/j.healthpol.2021.12.003
https://www.ncbi.nlm.nih.gov/pubmed/35101287
https://doi.org/10.1016/j.healthpol.2021.10.007
https://doi.org/10.1016/j.healthpol.2021.08.011
https://doi.org/10.1016/j.healthpol.2021.08.002
https://doi.org/10.1016/j.healthpol.2021.06.012
https://www.ncbi.nlm.nih.gov/pubmed/34497031
https://doi.org/10.1080/14737159.2022.2132852
https://www.ncbi.nlm.nih.gov/pubmed/36197955
https://www.psa.gov.qa/en/statistics1/StatisticsSite/Census/census2020/res/Documents/Census_2020_Res_Summary_En.pdf
https://www.psa.gov.qa/en/statistics1/StatisticsSite/Census/census2020/res/Documents/Census_2020_Res_Summary_En.pdf
https://doi.org/10.1093/ofid/ofab221
https://data.worldbank.org/indicator/SP.DYN.LE00.IN?locations=QA
https://data.worldbank.org/indicator/SP.DYN.LE00.IN?locations=QA
https://www.healthdata.org/sites/default/files/files/country_profiles/GBD/ihme_gbd_country_report_qatar.pdf
https://www.healthdata.org/sites/default/files/files/country_profiles/GBD/ihme_gbd_country_report_qatar.pdf
https://www.ncbi.nlm.nih.gov/pubmed/33688398
https://doi.org/10.4236/ijcm.2015.63023
https://www.moph.gov.qa/Style%20Library/MOPH/Files/strategies/National%20Health%20Strategy%202018%20-%202022/NHS%20EN.pdf
https://www.moph.gov.qa/Style%20Library/MOPH/Files/strategies/National%20Health%20Strategy%202018%20-%202022/NHS%20EN.pdf
https://doi.org/10.5339/qmj.2019.4
https://doi.org/10.1136/bmjopen-2020-040428
https://www.ncbi.nlm.nih.gov/pubmed/33033033
https://items.ssrc.org/covid-19-and-the-social-sciences/qatar-the-coronavirus-and-cordons-sanitaires-migrant-workers-and-the-use-of-public-health-to-define-the-nation/
https://items.ssrc.org/covid-19-and-the-social-sciences/qatar-the-coronavirus-and-cordons-sanitaires-migrant-workers-and-the-use-of-public-health-to-define-the-nation/
https://www.moph.gov.qa/Style%20Library/MOPH/Videos/COVID-19%20REPORT%20WEB.pdf
https://www.moph.gov.qa/Style%20Library/MOPH/Videos/COVID-19%20REPORT%20WEB.pdf

Vaccines 2023, 11, 953 14 of 16

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Fahey, C.; Harris, R. Qatar Says It’s Working to Protect Laborers from Coronavirus; The Associated Press: New York, NY, USA, 2020.
Installing Ehteraz App in Mobile Phones Compulsory from Today for All; The Peninsula: Doha, Qatar, 2021. Available online: https://
thepeninsulaqatar.com/article/22/05/2020/Installing- Ehteraz-app-in-mobile-phones-compulsory-from-today-for-all (accessed
on 20 January 2022).

Polack, EP,; Thomas, S.J.; Kitchin, N.; Absalon, J.; Gurtman, A.; Lockhart, S.; Perez, J.L.; Perez Marc, G.; Moreira, E.D.; Zerbini, C.;
et al. Safety and efficacy of the BNT162b2 mRNA COVID-19 vaccine. N. Engl. J. Med. 2020, 383, 2603-2615. [CrossRef]

Baden, L.R; El Sahly, H.M.; Essink, B.; Kotloff, K.; Frey, S.; Novak, R.; Diemert, D.; Spector, S.A.; Rouphael, N.; Creech, C.B.; et al.
Efficacy and safety of the mRNA-1273 SARS-CoV-2 vaccine. N. Engl. ]. Med. 2021, 384, 403-416. [CrossRef] [PubMed]

Ministry of Public Health. COVID-19 Vaccination: Information for Older Persons. Available online: http://pfizer.chcshare.
net/covidl9vaccine/1000%20Manuscripts / COV-VAX1057%20-%20Qatar%20Regional %20MS / references /MoPH_Older%20
persons.pdf (accessed on 4 January 2023).

Qatar News Agency. Qatar confronts COVID-19 with largest vaccination campaign in its history. Qatar Tribune, 1 June 2021.
Hasan, T.; Beardsley, ].; Marais, B.J.; Nguyen, T.A_; Fox, G.J. The implementation of mass-vaccination against SARS-CoV-2: A
systematic review of existing strategies and guidelines. Vaccines 2021, 9, 326. [CrossRef]

Primary Health Care Corporation. PHCC Administrates Over 2.2 Million COVID-19 Vaccines to Date. 28 August 2021. Available
online: https://www.phcc.gov.qa/en/Media/News/PHCC-administrates-over-2-million-Covid-19-vaccines-to-date (accessed
on 4 January 2023).

CoVariants. Overview of Variants in Countries. Available online: https://covariants.org/per-country (accessed on 4
January 2023).

Chemaitelly, H.; Tang, P.; Hasan, M.R.; AIMukdad, S.; Yassine, H.M.; Benslimane, EM.; Al Khatib, H.A.; Coyle, P.; Ayoub, H.H.;
Al Kanaani, Z.; et al. Waning of BNT162b2 vaccine protection against SARS-CoV-2 infection in Qatar. N. Engl. |. Med. 2021,
385, €83. [CrossRef]

Our World in Data. Coronavirus (COVID-19) Vaccinations. Available online: https://ourworldindata.org/covid-vaccinations?
country=~OWID_WRL (accessed on 4 January 2023).

Qatar grants emergency use authorisation for Moderna’s COVID-19 vaccine. Pharmaceutical Technology, 12 February; 2021.
Primary Health Care Corporation. Prime Minister Opens COVID-19 Vaccination Center at QNCC for Teachers, School Adminis-
tration Staff and Other Community Members. Available online: https://www.phcc.gov.qa/en/Media/News/Prime-Minister-
opens-COVID-19-vaccination-center-at-QNCC (accessed on 4 January 2023).

Ministry of Public Health. Lowers Age Threshold for COVID-19 Vaccine; The Peninsula: Doha, Qatar, 2021. Available online: https://
thepeninsulaqatar.com/article/03/03/2021/MoPh-lowers-age-threshold-for-Covid-19-vaccine-1 (accessed on 20 January 2022).
Ministry of Public Health. COVID-19 Vaccine: Total Number of Vaccine Doses Administered. Available online: https://covid19.
moph.gov.qa/EN/Pages/default.aspx (accessed on 4 January 2023).

More than 110,000 people used drive-through centres in Lusail and Al Wakra. Qatar Tribune, 24 April; 2021.

Hasan, M.R.; Kalikiri, M.K.R; Mirza, F; Sundararaju, S.; Sharma, A.; Xaba, T.; Lorenz, S.; Chemaitelly, H.; El-Kahlout, R.A.; Tsui,
K.M,; et al. Real-time SARS-CoV-2 genotyping by high-throughput multiplex PCR reveals the epidemiology of the variants of
concern in Qatar. Int. J. Infect. Dis. 2021, 112, 52-54. [CrossRef]

Frenck, RW,, Jr.; Klein, N.P,; Kitchin, N.; Gurtman, A.; Absalon, J.; Lockhart, S.; Perez, J.L.; Walter, E.B.; Senders, S.; Bailey, R.;
et al. Safety, immunogenicity, and efficacy of the BNT162b2 COVID-19 vaccine in adolescents. N. Engl. |. Med. 2021, 385, 239-250.
[CrossRef] [PubMed]

US Food and Drug Administration. Coronavirus (COVID-19) Update: FDA Authorizes Pfizer-BioNTech COVID-19 Vaccine
for Emergency Use in Adolescents in Another Important Action in Fight Against Pandemic. 10 May 2021. Available on-
line: https:/ /www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-pfizer-biontech-
covid-19-vaccine-emergency-use (accessed on 4 January 2023).

Parents Can Register 12-to-15-Year-Old Children for Vaccine from Tomorrow; The Peninsula: Doha, Qatar, 2021. Available online: https:
/ /thepeninsulaqatar.com/article/15/05/2021 / Parents-can-register-12-to-15-year-old-children-for-vaccine-from-tomorrow (ac-
cessed on 20 January 2022).

Qatar opens one of the largest vaccination centre in the world. Marhaba. 23 June 2021. Available online: https://marhaba.qa/
qatar-opens-one-of-the-largest-vaccination-centre-in-the-world (accessed on 24 January 2022).

Qatar Vaccination Center for Business and Industry Sector Is One of the Largest Vaccination Centers in the World; The Peninsula: Doha,
Qatar, 2021. Available online: https://thepeninsulaqatar.com/article/22/06/2021/Qatar-Vaccination-Center-for-Business-and-
Industry-Sector-is-one-of-the-largest-vaccination-centers-in-the-world (accessed on 24 January 2022).

Ministry of Public Health. New Procedures on the Travel and Return Policy to the State of Qatar to Continue Facilitating Travel
for Travelers as of 8 July 2021. Available online: https://www.moph.gov.qa/english/mediacenter/News/Pages/NewsDetails.
aspx?ItemId=400 (accessed on 4 January 2023).

Ministry of Public Health. Qatar Travel and Return Policy. Available online: https://covid19.moph.gov.qa/EN/travel-
and-return-policy /Pages/default.aspx#:~:text=1.-, Travelers%20who%20are%20fully %20vaccinated %2C%?20inside%200r%?20
outside%20Qatar%2C%20by,0f%20a%20MOPH%20approved%20vaccine (accessed on 4 January 2023).


https://thepeninsulaqatar.com/article/22/05/2020/Installing-Ehteraz-app-in-mobile-phones-compulsory-from-today-for-all
https://thepeninsulaqatar.com/article/22/05/2020/Installing-Ehteraz-app-in-mobile-phones-compulsory-from-today-for-all
https://doi.org/10.1056/NEJMoa2034577
https://doi.org/10.1056/NEJMoa2035389
https://www.ncbi.nlm.nih.gov/pubmed/33378609
http://pfizer.chcshare.net/covid19vaccine/1000%20Manuscripts/COV-VAX1057%20-%20Qatar%20Regional%20MS/references/MoPH_Older%20persons.pdf
http://pfizer.chcshare.net/covid19vaccine/1000%20Manuscripts/COV-VAX1057%20-%20Qatar%20Regional%20MS/references/MoPH_Older%20persons.pdf
http://pfizer.chcshare.net/covid19vaccine/1000%20Manuscripts/COV-VAX1057%20-%20Qatar%20Regional%20MS/references/MoPH_Older%20persons.pdf
https://doi.org/10.3390/vaccines9040326
https://www.phcc.gov.qa/en/Media/News/PHCC-administrates-over-2-million-Covid-19-vaccines-to-date
https://covariants.org/per-country
https://doi.org/10.1056/NEJMoa2114114
https://ourworldindata.org/covid-vaccinations?country=~OWID_WRL
https://ourworldindata.org/covid-vaccinations?country=~OWID_WRL
https://www.phcc.gov.qa/en/Media/News/Prime-Minister-opens-COVID-19-vaccination-center-at-QNCC
https://www.phcc.gov.qa/en/Media/News/Prime-Minister-opens-COVID-19-vaccination-center-at-QNCC
https://thepeninsulaqatar.com/article/03/03/2021/MoPh-lowers-age-threshold-for-Covid-19-vaccine-1
https://thepeninsulaqatar.com/article/03/03/2021/MoPh-lowers-age-threshold-for-Covid-19-vaccine-1
https://covid19.moph.gov.qa/EN/Pages/default.aspx
https://covid19.moph.gov.qa/EN/Pages/default.aspx
https://doi.org/10.1016/j.ijid.2021.09.006
https://doi.org/10.1056/NEJMoa2107456
https://www.ncbi.nlm.nih.gov/pubmed/34043894
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-pfizer-biontech-covid-19-vaccine-emergency-use
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-pfizer-biontech-covid-19-vaccine-emergency-use
https://thepeninsulaqatar.com/article/15/05/2021/Parents-can-register-12-to-15-year-old-children-for-vaccine-from-tomorrow
https://thepeninsulaqatar.com/article/15/05/2021/Parents-can-register-12-to-15-year-old-children-for-vaccine-from-tomorrow
https://marhaba.qa/qatar-opens-one-of-the-largest-vaccination-centre-in-the-world
https://marhaba.qa/qatar-opens-one-of-the-largest-vaccination-centre-in-the-world
https://thepeninsulaqatar.com/article/22/06/2021/Qatar-Vaccination-Center-for-Business-and-Industry-Sector-is-one-of-the-largest-vaccination-centers-in-the-world
https://thepeninsulaqatar.com/article/22/06/2021/Qatar-Vaccination-Center-for-Business-and-Industry-Sector-is-one-of-the-largest-vaccination-centers-in-the-world
https://www.moph.gov.qa/english/mediacenter/News/Pages/NewsDetails.aspx?ItemId=400
https://www.moph.gov.qa/english/mediacenter/News/Pages/NewsDetails.aspx?ItemId=400
https://covid19.moph.gov.qa/EN/travel-and-return-policy/Pages/default.aspx#:~:text=1.-,Travelers%20who%20are%20fully%20vaccinated%2C%20inside%20or%20outside%20Qatar%2C%20by,of%20a%20MOPH%20approved%20vaccine
https://covid19.moph.gov.qa/EN/travel-and-return-policy/Pages/default.aspx#:~:text=1.-,Travelers%20who%20are%20fully%20vaccinated%2C%20inside%20or%20outside%20Qatar%2C%20by,of%20a%20MOPH%20approved%20vaccine
https://covid19.moph.gov.qa/EN/travel-and-return-policy/Pages/default.aspx#:~:text=1.-,Travelers%20who%20are%20fully%20vaccinated%2C%20inside%20or%20outside%20Qatar%2C%20by,of%20a%20MOPH%20approved%20vaccine

Vaccines 2023, 11, 953 150f 16

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Qatar Begins Administering Booster Dose of COVID-19 Vaccine; The Peninsula: Doha, Qatar, 2021. Available online: https:
/ /thepeninsulaqatar.com/article/15/09/2021/Qatar-begins-administering-booster-dose-of-Covid-19-vaccine (accessed on 21
January 2022).

Fazeena Saleem. MoPH to Intensify Efforts in Giving Booster Dose; The Peninsula: Doha, Qatar, 2021. Available online: https:
/ /thepeninsulaqatar.com/article/24/12 /2021 /moph-to-intensify-efforts-in-giving-booster-dose (accessed on 21 January 2022).
Qatar Registers Its First Four Cases of Omicron—QNA; Reuters: London, UK, 2021. Available online: https://www.reuters.com/
world/middle-east/qatar-registers-its-first-four-cases-omicron-qna-2021-12-17/ (accessed on 24 January 2022).

Mathew, S. Qatar Approves Pfizer Boosters for Children Aged 12 to 15 years; Bloomberg: New York, NY, USA, 2022. Available
online: https:/ /www.bloomberg.com/news/articles/2022-01-09/qatar-approves-pfizer-boosters-for-children-aged-12-to-15
-years (accessed on 3 March 2022).

Qatar News Agency. Qatar Starts Giving COVID-19 Vaccine to 5-11 Years Old; The Peninsula: Doha, Qatar, 2022. Available
online: https://thepeninsulaqatar.com/article/30/01/2022/qatar-starts-giving-covid-19-vaccine-to-5-11-years-old (accessed
on 3 January 2023).

MOPH Approves Fourth Dose of COVID-19 Vaccine; The Peninsula: Doha, Qatar, 2022. Available online: https://thepeninsulaqatar.
com/article/30/03/2022 /moph-approves-fourth-dose-of-covid-19-vaccine (accessed on 3 January 2023).

Alabdulla, M.; Reagu, S.M.; Al-Khal, A.; Elzain, M.; Jones, RM. COVID-19 vaccine hesitancy and attitudes in Qatar: A national
cross-sectional survey of a migrant-majority population. Influenza Other Respir. Viruses 2021, 15, 361-370. [CrossRef]

Kumar, R.; Alabdulla, M.; Elhassan, N.M.; Reagu, S.M. Qatar healthcare workers” COVID-19 vaccine hesitancy and attitudes: A
national cross-sectional survey. Front. Public Health 2021, 9, 727748. [CrossRef]

Al-Mulla, R.; Abu-Madi, M.; Talaftha, Q.M.; Tayyem, R.F,; Abdallah, A.M. COVID-19 vaccine hesitancy in a representative
education sector population in Qatar. Vaccines 2021, 9, 665. [CrossRef] [PubMed]

Musa, S.; Dergaa, I.; Abdulmalik, M.A.; Ammar, A.; Chamari, K.; Saad, H.B. BNT162b2 COVID-19 vaccine hesitancy among
parents of 4023 young adolescents (12-15 years) in Qatar. Vaccines 2021, 9, 981. [CrossRef] [PubMed]

Mohan, S.; Reagu, S.; Lindow, S.; Alabdulla, M. COVID-19 vaccine hesitancy in perinatal women: A cross sectional survey. J.
Perinat. Med. 2021, 49, 678-685. [CrossRef]

Purayil, S.; Thalappil, S.; Al-Nesf, M.; Kocaturk, E. Chronic urticaria and COVID-19 vaccination: Qatar data (preliminary report
of COVAC-CU-international). Qatar Med. ]. 2022, 2022, 2. [CrossRef]

Feikin, D.R.; Abu-Raddad, L.]J.; Andrews, N.; Davies, M.A.; Higdon, M.M.; Orenstein, W.A.; Patel, M.K. Assessing vaccine effec-
tiveness against severe COVID-19 disease caused by omicron variant. Report from a meeting of the World Health Organization.
Vaccine 2022, 40, 3516-3527. [CrossRef]

Chemaitelly, H.; AIMukdad, S.; Ayoub, H.H.; Altarawneh, H.N.; Coyle, P.; Tang, P,; Yassine, HM.; Al-Khatib, H.A.; Smatti, M.K,;
Hasan, M.R.; et al. COVID-19 vaccine protection among children and adolescents in Qatar. N. Engl. J. Med. 2022, 387, 1865-1876.
[CrossRef]

Chemaitelly, H.; Ayoub, H.H.; AlMukdad, S.; Coyle, P,; Tang, P.; Yassine, HM.; Al-Khatib, H.A.; Smatti, M.K.; Hasan, M.R;
Al-Kanaani, Z.; et al. Duration of mRNA vaccine protection against SARS-CoV-2 Omicron BA.1 and BA.2 subvariants in Qatar.
Nat. Commun. 2022, 13, 3082. [CrossRef] [PubMed]

Butt, A.A.; Chemaitelly, H.; Al Khal, A.; Coyle, P.V.; Saleh, H.; Kaleeckal, A.H.; Latif, A.N.; Bertollini, R.; Abou-Samra, A.B.;
Abu-Raddad, L.J. SARS-CoV-2 vaccine effectiveness in preventing confirmed infection in pregnant women. J. Clin. Investig. 2021,
131, €153662. [CrossRef]

Altarawneh, H.N.; Chemaitelly, H.; Ayoub, H.H.; Tang, P.; Hasan, M.R.; Yassine, H.M.; Al-Khatib, H.A.; Smatti, M.K,; Coyle, P,;
Al-Kanaani, Z.; et al. Effects of previous infection and vaccination on symptomatic omicron infections. N. Engl. ]. Med. 2022, 387,
21-34. [CrossRef] [PubMed]

Chemaitelly, H.; AIMukdad, S.; Joy, ].P.; Ayoub, H.H.; Yassine, H.M.; Benslimane, FM.; Al Khatib, H.A.; Tang, P.; Hasan, M.R;
Coyle, P; et al. SARS-CoV-2 vaccine effectiveness in immunosuppressed kidney transplant recipients. medRxiv. Prepr. 2021.
[CrossRef]

Butt, A.A.; Nafady-Hego, H.; Chemaitelly, H.; Abou-Samra, A.B.; Khal, A.A.; Coyle, P.V,; Kanaani, Z.A.; Kaleeckal, A.H.; Latif,
A.N.; Masalmani, Y.A.; et al. Outcomes among patients with breakthrough SARS-CoV-2 infection after vaccination. Int. J. Infect.
Dis. 2021, 110, 353-358. [CrossRef]

Chemaitelly, H.; Yassine, H.M.; Benslimane, EM.; Al Khatib, H.A.; Tang, P.; Hasan, M.R.; Malek, J.A.; Coyle, P.; Ayoub, H.H.; Al
Kanaani, Z.; et al. mRNA-1273 COVID-19 vaccine effectiveness against the B.1.1.7 and B.1.351 variants and severe COVID-19
disease in Qatar. Nat. Med. 2021, 27, 1614-1621. [CrossRef]

Abu-Raddad, L.J.; Chemaitelly, H.; Butt, A.A.; National Study Group for, C.-V. Effectiveness of the BNT162b2 COVID-19 Vaccine
against the B.1.1.7 and B.1.351 Variants. N. Engl. J. Med. 2021, 385, 187-189. [CrossRef]

Tang, P.; Hasan, M.R.; Chemaitelly, H.; Yassine, H.M.; Benslimane, EM.; Al Khatib, H.A.; AlMukdad, S.; Coyle, P.; Ayoub, H.H.;
Al Kanaani, Z.; et al. BNT162b2 and mRNA-1273 COVID-19 vaccine effectiveness against the SARS-CoV-2 Delta variant in Qatar.
Nat. Med. 2021, 27, 2136-2143. [CrossRef] [PubMed]

Abu-Raddad, L.J.; Chemaitelly, H.; Ayoub, H.H.; AlMukdad, S.; Yassine, H.M.; Al-Khatib, H.A.; Smatti, M.K,; Tang, P.; Hasan,
M.R;; Coyle, P; et al. Effect of mRNA vaccine boosters against SARS-CoV-2 Omicron infection in Qatar. N. Engl. ]. Med. 2022, 386,
1804-1816. [CrossRef]


https://thepeninsulaqatar.com/article/15/09/2021/Qatar-begins-administering-booster-dose-of-Covid-19-vaccine
https://thepeninsulaqatar.com/article/15/09/2021/Qatar-begins-administering-booster-dose-of-Covid-19-vaccine
https://thepeninsulaqatar.com/article/24/12/2021/moph-to-intensify-efforts-in-giving-booster-dose
https://thepeninsulaqatar.com/article/24/12/2021/moph-to-intensify-efforts-in-giving-booster-dose
https://www.reuters.com/world/middle-east/qatar-registers-its-first-four-cases-omicron-qna-2021-12-17/
https://www.reuters.com/world/middle-east/qatar-registers-its-first-four-cases-omicron-qna-2021-12-17/
https://www.bloomberg.com/news/articles/2022-01-09/qatar-approves-pfizer-boosters-for-children-aged-12-to-15-years
https://www.bloomberg.com/news/articles/2022-01-09/qatar-approves-pfizer-boosters-for-children-aged-12-to-15-years
https://thepeninsulaqatar.com/article/30/01/2022/qatar-starts-giving-covid-19-vaccine-to-5-11-years-old
https://thepeninsulaqatar.com/article/30/03/2022/moph-approves-fourth-dose-of-covid-19-vaccine
https://thepeninsulaqatar.com/article/30/03/2022/moph-approves-fourth-dose-of-covid-19-vaccine
https://doi.org/10.1111/irv.12847
https://doi.org/10.3389/fpubh.2021.727748
https://doi.org/10.3390/vaccines9060665
https://www.ncbi.nlm.nih.gov/pubmed/34207012
https://doi.org/10.3390/vaccines9090981
https://www.ncbi.nlm.nih.gov/pubmed/34579218
https://doi.org/10.1515/jpm-2021-0069
https://doi.org/10.5339/qmj.2022.fqac.2
https://doi.org/10.1016/j.vaccine.2022.04.069
https://doi.org/10.1056/NEJMoa2210058
https://doi.org/10.1038/s41467-022-30895-3
https://www.ncbi.nlm.nih.gov/pubmed/35654888
https://doi.org/10.1172/JCI153662
https://doi.org/10.1056/NEJMoa2203965
https://www.ncbi.nlm.nih.gov/pubmed/35704396
https://doi.org/10.1101/2021.08.07.21261578
https://doi.org/10.1016/j.ijid.2021.08.008
https://doi.org/10.1038/s41591-021-01446-y
https://doi.org/10.1056/NEJMc2104974
https://doi.org/10.1038/s41591-021-01583-4
https://www.ncbi.nlm.nih.gov/pubmed/34728831
https://doi.org/10.1056/NEJMoa2200797

Vaccines 2023, 11, 953 16 of 16

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

Hamad Medical Corporation. MOPH, PHCC and HMC Launch Public Influenza Vaccination Campaign. Available on-
line: https://www.hamad.qa/EN/news/2018/October/Pages/MOPH-PHCC-and-HMC-launch-Public-Influenza-Vaccination-
Campaign.aspx (accessed on 4 January 2023).

State of Qatar Ministry of Public Health. A Report on Qatar’s National Response to COVID-19. Available online: https:
/ /apps.who.int/gb/statements/WHA73_RESUMED /PDF/Qatar-13.2-14.pdf (accessed on 4 January 2023).

Mundodan, J.H.; Hasnain, S.; Al Jubni, H.; Khogali, H.; Al Bayat, S.; Al-Romaihi, H. Adverse Events Following Immunization
(AEFI) surveillance in Qatar: 2014-2018. ]. Pharmacovigil. 2020, 8, 287.

World Health Organization. Strategy to Achieve Global COVID-19 Vaccination by Mid-2022. Available online: https:/ /cdn.who.
int/media/docs/default-source /immunization/covid-19/strategy-to-achieve-global-covid-19-vaccination-by-mid-2022.pdf (ac-
cessed on 4 January 2023).

MacDonald, N.E.; Hesitancy, S.W.G.0.V. Vaccine hesitancy: Definition, scope and determinants. Vaccine 2015, 33, 4161-4164.
[CrossRef]

Abdul Karim, M.; Reagu, S.M.; Ouanes, S.; Waheed Khan, A.; Smidi, W.S.; Al-Baz, N.; Alabdulla, M. Prevalence and correlates
of COVID-19 vaccine hesitancy among the elderly in Qatar: A cross-sectional study. Medicine 2022, 101, e29741. [CrossRef]
[PubMed]

Johns Hopkins Center for Communication Programs. COVID Behaviors Dashboard. Available online: https://covidbehaviors.
org/ (accessed on 4 January 2023).

Reagu, S.; Mohan, S.; Awwad, J.; Alabdulla, M. Maternal vaccine hesitancy towards COVID-19 immunisation of children in Qatar:
A population-based cross-sectional study. Epidemiol. Health 2022, 44, €2022056. [CrossRef]

Khatatbeh, M.; Albalas, S.; Khatatbeh, H.; Momani, W.; Melhem, O.; Al Omari, O.; Tarhini, Z.; A’Aqoulah, A.; Al-Jubouri, M.;
Nashwan, A.J.; et al. Children’s rates of COVID-19 vaccination as reported by parents, vaccine hesitancy, and determinants of
COVID-19 vaccine uptake among children: A multi-country study from the Eastern Mediterranean Region. BMC Public Health
2022, 22, 1375. [CrossRef] [PubMed]

Ministry of Public Health. Coronavirus Disease 2019 (COVID-19): Trusted Information Source. Available online: https:
/ /covid19.moph.gov.qa/EN/Covid19-Vaccine/Pages/Trusted-Information-Source.aspx (accessed on 4 January 2023).

Ahmad, R.; Hillman, S. Laboring to communicate: Use of migrant languages in COVID-19 awareness campaign in Qatar.
Multilingua 2021, 40, 303-337. [CrossRef]

State of Qatar Government Communications Office. In Focus Coronavirus (COVID-19). Available online: https://www.gco.gov.
qa/en/focus/covid-19/ (accessed on 4 January 2023).

Qatar Computing Research Institute. Social Media, Technology and COVID-19: The View from QCRI Scientists. Available online:
https:/ /www.hbku.edu.qa/en/news/social-media-technology (accessed on 4 January 2023).

Alkaabi, I.; Abita, M.; Mahdi, Y.; Ouda, A.; Malki, M.I. Knowledge, Attitude, Practices, and Sources of Information (KAPS) toward
COVID-19 during the second wave pandemic among university population in Qatar: A cross-sectional study. Front. Public Health
2022, 10, 906159. [CrossRef]

Kumar, D.; Chandra, R.; Mathur, M.; Samdariya, S.; Kapoor, N. Vaccine hesitancy: Understanding better to address better. Isr. J.
Health Policy Res. 2016, 5, 2. [CrossRef] [PubMed]

Abu-Raddad, L.J.; Chemaitelly, H.; Ayoub, H.H.; Al Kanaani, Z.; Al Khal, A.; Al Kuwari, E.; Butt, A.A.; Coyle, P; Jeremijenko, A,;
Kaleeckal, A.H.; et al. Characterizing the Qatar advanced-phase SARS-CoV-2 epidemic. Sci. Rep. 2021, 11, 6233. [CrossRef]

US Centers for Disease Control and Prevention. Variants of the Virus: What You Need to Know. Available online: https:
/ /www.cde.gov/coronavirus/2019-ncov/variants/omicron-variant.html (accessed on 4 January 2023).

Qatar Sees Spike in COVID Cases As It Enters ‘Third Wave’. Aljazeera. Available online: https://www.aljazeera.com/news/2022
/1/3/qatar-sees-spike-in-covid-cases-as-it-enters-third-wave (accessed on 4 January 2023).

Qatar Reimposes COVID-19 Curbs on Rising Cases. Argus. Available online: https://www.argusmedia.com/en/news/2290021-
qatar-reimposes-covid19-curbs-on-rising-cases (accessed on 4 January 2023).

Al-Jayyousi, G.E; Nour, M.; Suliman, J.; Abed Alah, M.; Ali, K.; Abdeen, S.; Al-Thani, M.; Jaffrey, S.; Al-Romaihi, H.E.; Farag, E.
Barriers to practicing COVID-19 preventive behaviors among migrant workers in Qatar: A qualitative study during the first
wave of the pandemic. Int. . Public Health 2022, 67, 1604881. [CrossRef]

Alinier, G.; Al Badawi, A K.A.; Gharib, R.; Ramsumar, S.; Morris, B.D. Setting up a temporary isolation tent site for asymptomatic
COVID-19 positive male migrant workers in Qatar. Qatar Med. J. 2022, 2022, 55. [CrossRef]

Tawe Ngi, A.M.; Johnston, S.; Albayat, S.S.; Bansal, D.; Ahmed, S.; Sallam, M. A.; Al-Romaihi, H.E.; Al-Thani, M.; Farag, E.; Emara,
M.M. Pre-symptomatic and asymptomatic transmission of COVID-19: Implications for control measures in Qatar. Qatar Med. J.
2021, 2021, 59. [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://www.hamad.qa/EN/news/2018/October/Pages/MOPH-PHCC-and-HMC-launch-Public-Influenza-Vaccination-Campaign.aspx
https://www.hamad.qa/EN/news/2018/October/Pages/MOPH-PHCC-and-HMC-launch-Public-Influenza-Vaccination-Campaign.aspx
https://apps.who.int/gb/statements/WHA73_RESUMED/PDF/Qatar-13.2-14.pdf
https://apps.who.int/gb/statements/WHA73_RESUMED/PDF/Qatar-13.2-14.pdf
https://cdn.who.int/media/docs/default-source/immunization/covid-19/strategy-to-achieve-global-covid-19-vaccination-by-mid-2022.pdf
https://cdn.who.int/media/docs/default-source/immunization/covid-19/strategy-to-achieve-global-covid-19-vaccination-by-mid-2022.pdf
https://doi.org/10.1016/j.vaccine.2015.04.036
https://doi.org/10.1097/MD.0000000000029741
https://www.ncbi.nlm.nih.gov/pubmed/35777032
https://covidbehaviors.org/
https://covidbehaviors.org/
https://doi.org/10.4178/epih.e2022056
https://doi.org/10.1186/s12889-022-13798-2
https://www.ncbi.nlm.nih.gov/pubmed/35850675
https://covid19.moph.gov.qa/EN/Covid19-Vaccine/Pages/Trusted-Information-Source.aspx
https://covid19.moph.gov.qa/EN/Covid19-Vaccine/Pages/Trusted-Information-Source.aspx
https://doi.org/10.1515/multi-2020-0119
https://www.gco.gov.qa/en/focus/covid-19/
https://www.gco.gov.qa/en/focus/covid-19/
https://www.hbku.edu.qa/en/news/social-media-technology
https://doi.org/10.3389/fpubh.2022.906159
https://doi.org/10.1186/s13584-016-0062-y
https://www.ncbi.nlm.nih.gov/pubmed/26839681
https://doi.org/10.1038/s41598-021-85428-7
https://www.cdc.gov/coronavirus/2019-ncov/variants/omicron-variant.html
https://www.cdc.gov/coronavirus/2019-ncov/variants/omicron-variant.html
https://www.aljazeera.com/news/2022/1/3/qatar-sees-spike-in-covid-cases-as-it-enters-third-wave
https://www.aljazeera.com/news/2022/1/3/qatar-sees-spike-in-covid-cases-as-it-enters-third-wave
https://www.argusmedia.com/en/news/2290021-qatar-reimposes-covid19-curbs-on-rising-cases
https://www.argusmedia.com/en/news/2290021-qatar-reimposes-covid19-curbs-on-rising-cases
https://doi.org/10.3389/ijph.2022.1604881
https://doi.org/10.5339/qmj.2022.55
https://www.ncbi.nlm.nih.gov/pubmed/34745912

	Introduction 
	Search Strategy 
	Response to Emergence of COVID-19 in Qatar 
	The Qatar COVID-19 Vaccination Campaign 
	December 2020 
	January–March 2021 
	April–June 2021 
	July–December 2021 
	January 2022–January 2023 

	Real-World Vaccine Effectiveness Data from Qatar 
	Previous Experience and Additional Factors Potentially Integral to the Qatar COVID-19 Vaccination Campaign 
	Vaccine Hesitancy and Mitigation of Misinformation 
	Assessing the Success of Qatar’s COVID-19 Campaign 
	Lessons Learned 
	Conclusions 
	References

