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Abstract: Qatar experienced five SARS-CoV-2 waves dominated sequentially by the original virus, Alpha, Beta,
Omicron BA.1 and BA.2, and Omicron BA.4 and BA.5, in addition to a prolonged low-incidence phase
dominated by the Delta variant. The two-dose primary series of BNT162b2 (Pfizer-BioNTech) COVID-19
vaccine against SARS-CoV-2 infection has been approved for use in 10ug formulations among children and
adolescents aged 12-17 years as of May 16, 2021. This study aimed at estimating the effectiveness of the 30ug
BNT162b2 Pfizer-BioNTech mRNA COVID-19 vaccine against the pre-Omicron variants of SARS-CoV-2
infection in children and adolescents aged 12-17 years residing in Qatar. A test-negative matched case-control
study was conducted where any child or adolescent aged 12-17 years who had been tested for SARS-CoV-2,
RT-PCR tests performed on nasopharyngeal or oropharyngeal swabs, as part of contact tracing, between June
and November 2021 and eligible to receive the BNT162b2 vaccine as per the national guidelines. Data regarding
14,161 children/adolescents meeting inclusion-exclusion criteria were retrieved from the national Surveillance
and Vaccine Electronic System (SAVES). Of the total, 3.1% (444) were positive for SARSCoV-2. More than half
(55.96%) were vaccinated with two doses of Pfizer-BioNTech-mRNA COVID-19 vaccine. Amongst those
immunized with two doses, 1.2% tested positive for SARS CoV2, while 5.6% amongst the unvaccinated tested
positive. The vaccine effectiveness was calculated to be 79%. Pfizer-BioNTech mRNA COVID-19 vaccine
provides protection from COVID-19 infection for children/adolescents, hence it is crucial to ensure they receive
the recommended vaccines.

Keywords: adolescent; children; 12-17 years COVID-19 vaccine; fully vaccinated; partially
vaccinated; vaccination status; RT-PCR-positive; Pfizer; BNT162b2; vaccine effectiveness

1. Introduction

The COVID-19 global pandemic was an unprecedented health emergency. A stable public health
control measure for early containment of an emerging outbreak of directly transmitted infections
involves early detection of infected persons, the isolation of infected cases as well as the tracing,
testing and quarantine of their contacts. [1] Non pharmaceutical interventions such as personal
preventive actions (e.g.: hand washing, face covers), environmental cleaning, physical distancing,
stay-at-home orders, school and venue closures, and workplace restrictions have been adopted
nationally and internationally. However, vaccination remains the most efficient and effective control
strategy against COVID-19. The implementation of widespread vaccination programs was required
to curtail the pandemic, with various countries enacting vaccination programs with varying success.
These responses also evolved temporally because of new variants, emerging epidemiologic data, and
information from past measures and from other countries.

Global vaccine development efforts have been accelerated in response to the devastating
COVID-19 pandemic, like accelerated evaluation procedures and authorization for emergency use.
Several pharmaceutical companies were trying to develop an effective vaccine against SARS-CoV-2.
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Phase III trials reported high vaccine effectiveness (VE) against severe acute respiratory syndrome
Coronavirus 2 (SARS-CoV-2) infection with (70.4%) for Oxford-AstraZeneca (ChAdOx1 nCoV-19
vaccine),[2] (95.0%) effectiveness with Pfizer BioNTech (BNT162b2 mRNA COVID-19 vaccine),[3]
and (94.1%) with Moderna (mRNA-1273 vaccine)[4].

Qatar was among the first Gulf Cooperation Council (GCC) countries to procure COVID-19
vaccines and start the COVID-19 vaccination campaign nationwide for the citizens, and residents.
The COVID-19 vaccine program was developed by the National Strategic Committee and
implemented by the Health Protection and Communicable Diseases Division (HP-CDC) of the
Ministry of Public Health (MOPH) along with Hamad Medical Corporation (HMC) and Primary
Health Care Corporation (PHCC). Vaccines were provided free of cost to all nationals and residents
of Qatar through the public healthcare system and mass vaccination centers such as Qatar National
Convention Centre (QNCC), VCIA (Vaccination Center Industrial Area), and Qatar Vaccination
Centre (QVC). The primary focus or target groups were the high-risk groups, namely frontline health
care workers, those with chronic illnesses, the elderly population, and teachers; later, the workers
living in close proximities and dormitories were focused through VCIA and QNCC. The mass
vaccination campaigns helped to effectively increase the vaccine coverage for COVID-19 in Qatar,
which helped reduce the Delta variant transmission in the community.

In Qatar, vaccination commenced on 23rd December 2020, primarily with the Pfizer BNT162b2
mRNA vaccine and later Moderna mRNA-1273 being introduced later. Four COVID-19 vaccines,
namely Pfizer, Moderna, AstraZeneca and Jansen & Jansen, were approved in Qatar. A few others,
like Sinopharm, Sputnik, and Sinovac, were conditionally approved. Qatari residents were mostly
vaccinated with BNT162b2 (Pfizer-BioNTech) vaccine or the mRNA-1273 (Moderna) vaccine. Pfizer-
BioNTech (BNT162b2) and Moderna (mRNA-1273) mRNA-based vaccines are given as two doses
scheduled 3-4 weeks apart, keeping a minimum of 15 days between the two doses. As of 19th
September 2021, it was estimated that over 80 percent of Qatar’s resident population had received
two doses of either the BNT162b2 (Pfizer-BioNTech) vaccine or the mRNA-1273 (Moderna) vaccine.
[3-5]

Qatar has experienced five SARS-CoV-2 waves, dominated sequentially by the index virus,[6]
the B.1.1.7 (alpha) variant,[7] the B.1.351 (beta) variant,[2] the B.1.1.529 (omicron) subvariants BA.1
and BA.2,[3] and the omicron subvariants BA.4 and BA.5,[4] in addition to a prolonged low-incidence
phase dominated by the B.1.617.2 (delta) variant.[5] Community transmission of the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) due to the Delta variant (B.1.617.2) was first
identified in Qatar by the end of March 2021.[6,8,9] Although Delta variant incidence increased and
hovered at about 200 cases per day in the summer of 2021, it remained low compared to earlier
variants incidences. Between 23rd of March 2021 and 7th of September 2021, 43.0% of diagnosed
infections were Delta variant infections. [2,6] Delta variant dominance was, however, preceded by
two consecutive SARS-CoV-2 Alpha (B.1.1.7) and Beta (B.1.351) waves earlier in 2021. [2,6-9] The first
Omicron variant infection in Qatar was identified on November 24, 2021. Within four weeks, it
became the predominant strain.[10]

The effectiveness against Alpha and Beta variants was high, over 75 percent in Qatar. [8,11-13]
Whereas the effectiveness against Delta variant infection, 7 or more days after the second dose was
(65.5%) (95% Cl, 51.2-59.4%), irrespective of the vaccine type and 51.9 % (95% CI, 47.0-56.4%) with
BNT162b2, 73.1 % (95% Cl, 67.5-77.8%) with mRNA-1273 specifically. The protection is higher 14
days after the second dose of the primary series. Delta variant’s effectiveness was evaluated several
months after the second dose for the residents.[14]

While children tend to experience less symptomatic Covid-19 than adults, it's important to note
that schools, youth sports, and other community events can still contribute to outbreaks and
transmission. These settings can pose a significant risk even with high adult immunization rates.[15]
Vaccinating adolescents can enable them to safely return to in-person learning and reintegrate into
society, addressing the debilitating mental health consequences of the Covid-19 pandemic. [16,17]
Reducing Covid-19-related morbidity and mortality in adolescents can be achieved by administering
a safe and effective vaccine. Additionally, the availability of effective vaccines for adolescents is
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crucial in decreasing the reservoir of SARS-CoV-2. In line with this, the BNT162b2 vaccine has
received emergency use authorization for adolescents aged 12 to 15.[18]

The World Health Organization's (WHO) Strategic Advisory Group of Experts (SAGE) on
Immunization updated the roadmap for prioritizing COVID-19 vaccines on 21st January 2021.
Children and adolescents with comorbidities are identified as medium-priority population groups
for administering the primary series and booster doses. In contrast, healthy children and adolescents
are the low-priority use group because of their low risk of severe disease, hospitalization, and fatality.
European Union countries recommend primary vaccination against COVID-19 for 12-17-year-olds.[5]

Centers for Disease Control and Prevention (CDC) recommends that adolescents aged 12-17
should receive a booster dose five months after completing the primary vaccination series. This
decision was based on safety data following the administration of over 25 million vaccine doses in
adolescents and data showing that booster doses strengthen protection against the multiple variants
of COVID-19.[19] The decision to expand the administration of booster doses to low-priority-use
groups helped to improve the waning immunity and vaccine coverage.[20]

Ministry of Public Health (MOPH) Qatar approved Pfizer-BioNTech (BNT162b2) COVID-19
vaccine administration to children and adolescents, based on regional and global studies showing its
safety and efficacy in this age group.[8,9] The two-dose primary series of BNT162b2 (Pfizer-
BioNTech) COVID-19 vaccine against SARS-CoV-2 infection has been approved for use in 10ug
formulations among children and adolescents aged 12-17 years as of May 16, 2021 and 30ug
formulations among children aged 5-11 years as of January 30, 2022. It is mandated by the MOPH
that all vaccination details are entered on a real time basis in the National Vaccine Registry (SAVES)
by the providers.

The primary aim of this study was to assess the real-world effectiveness of the 30ug dose of
BNT162b2 COVID-19 vaccine against infection with severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) among children and adolescents aged 12-17 years, in Qatar, before the emergence of
the omicron variant.

2. Materials and Methods

Study Design: A test negative matched case-control study design. [21-23]

Study population: Children and adolescents aged 12-17 years, residing in Qatar, who had
undergone COVID-19 tests using reverse transcription-polymerase chain reaction (RT-PCR) for
SARS-CoV-2 on nasopharyngeal swabs (NPS) or oropharyngeal swabs (OPS) as part of contact
tracing, between June 1st and November 30th, 2021. Therefore, ensured that the first batch of
children/adolescents would have received both doses of the primary series and excluded the Omicron
variant-positive cases from the analysis. RT-PCR testing detects SARS-CoV-2 RNA at low levels, with
analytic sensitivity of (98%) and specificity of (97%).[24]

Cases: children/adolescents aged 12-17 years with positive test results on RT-PCR for SARS-
CoV-2.

Controls: children/adolescents aged 12-17 years who had negative test results on RT-PCR for
SARS-CoV-2, matched by calendar week for the RT-PCR tests.

2.1. Inclusion criteria

e  Any children and adolescents aged 12-17 years residing in Qatar tested for SARS-CoV-2 using
RT-PCR between June 1st, 2021, and November 30th, 2021, were eligible irrespective of
nationality, gender, and vaccination status.

e  Children and adolescents eligible to receive the Pfizer-BioNTech mRNA Covid-19 as per
Ministry of Public Health (MOPH) guidelines.

2.2. Exclusion criteria

e  Children and adolescents who had undergone COVID-19 tests by RT-PCR for SARS-CoV-2 as
part of screening or seeking healthcare, pre-travel mandate.
e  Children and adolescents tested for COVID-19 using a method other than RT-PCR.
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e  Uncertainty about the COVID-19 test results, which includes ‘Inconclusive’ or if results were
unavailable for any reason.

Sampling: A total of 14,298 children and adolescents aged 12-17 years who were tested for
COVID-19 in the date range of the study, vaccinated or unvaccinated, were extracted from the
National database. From this 137 had test result inconclusive and hence were removed, leaving us
with 14,161 children and adolescents between 12 to 17 years irrespective of vaccination status, who
were included in the study. The study population selection process has been illustrated in Figure 1.

To adjust for underlying differences in the risk of exposure to different infection variants [25—
28], cases and controls were matched by calendar week for the RT-PCR test. It was possible to find
PCR-negative matches for most age groups due to the higher number of PCR-negative test results
than PCR-positive results. Non-pharmaceutical interventions (NPI), including face masks, social
distancing, hand washing, and hand hygiene, were mandated in Qatar during the study period, with
varying levels of restrictions for the public as per MOPH guidelines. Cases and controls were
matched in a 1:5 ratio to maximize statistical power.

Participants who had undergone RT-PCR Test by Track & Trace Team
(n=14298)

. Case Participants were excluded from the
study:

Control i
Inconclusive test results (n = 137)

Participants of RT-PCR test positive &
negative for SARS-CoV-2 infection were included (n = 14161)

J

COVID-19 Positive - Case COVID-19 Negative - Control
(n = 444) (n=13717)

¥

Vaccination status of participants

(From June 1* - November 30, 2021)

§ 3 3 b § U

Participants had | | Participants | | Participants | |Participants had | |Participants | | Participants
2 doses of had 1 dose of had no 2 doses of had 1 dose of had no

vaccination vaccination | | vaccination vaccination vaccination | | vaccination
record record record record record record

(n=97) (n=1) (n =346) (n =7828) (n=10) (n =5879)

Figure 1. Flowchart illustrating the selection process of participants for investigating Pfizer-BioNTech
mRNA vaccine effectiveness against SARS-CoV-2 infection.

Data Collection: COVID-19 case investigation teams receive a laboratory-confirmed list from
various government and private sectors nationwide. Team members contact the index case by phone
to obtain the necessary details and record the number and details of those he had close contact with
in the last 48 hours. A close contact refers to anyone who has met someone infected with the COVID-
19 virus, starting from 2 days before the onset of the infected person's illness up to 14 days after.
Based on this information a swabbing dispatch list was prepared daily, which is then forwarded to
the field team supervisor for action. The swab team successfully visited the home and workplaces of
these confirmed cases and collected the necessary swabs from the close contacts enlisted. It is
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recommended to collect Nasopharyngeal and Oropharyngeal swabs in a single vial containing
transport medium and only Oropharyngeal swabs for children below 14 years.

Nasopharyngeal and oropharyngeal swabs collected at Hamad Medical Corporation (HMC),
Primary Health Care Corporation (PHCC), governmental & semi-governmental, or private health
institutions across the country or even the field teams were placed in Universal Transport Medium
(UTM), and the RT-PCR tests for SARS-CoV-2 were undertaken at the Hamad Medical Cooperation
(HMC) National Virology Laboratory. The MOPH database, Surveillance and Vaccine Electronic
System (SAVES), receives all real-time RT-PCR test results from the laboratory.[10,29] The data
regarding COVID-19 laboratory testing, vaccination (which includes the types of vaccine and dates
of the first and second doses of vaccine administration, place of immunization, expiry date of the
vaccine, and the lot number), and associated demographic information were retrieved from the
national integrated digital-health information platform, Surveillance and Vaccine Electronic System
(SAVES), owned by the Ministry of Public Health (MOPH), Qatar. The vaccination details of the
citizens, residents, and visitors who had been vaccinated abroad; were incorporated into the National
Vaccine registry upon arrival in Qatar. [30]

The study participants were divided into 3 categories based on vaccination status- fully
vaccinated and immune (those who had completed 14 days after receiving the second dose of
vaccine), fully vaccinated but not fully immune (those who had not completed 14 days after receiving
the second dose of vaccine), partially vaccinated (participants who had received only one dose of
vaccine) and unvaccinated (participants who had not received any dose of the vaccine).

Data Analysis: A total of 14,161 children and adolescents aged 12-17 years who were tested for
COVID-19 in the date range of the study, vaccinated or unvaccinated, were included in the study.
The case and control groups were described using frequency distribution. The effectiveness of the
BNT162b2 COVID-19 vaccine among children and adolescents 12 to 17 years of age at least 14 days
after receiving the second vaccine dose was estimated by calculating relative risk reduction (RRR).
The median time gap between the first and second doses was 15 days. Subgroup analyses were
conducted to investigate differences in VE of the COVID-19 vaccine according to age, gender,
nationality (Qatari and non-Qatari) and vaccination status (fully vaccinated, partially vaccinated,
unvaccinated). Subgroup analyses were also done to investigate the vaccine protection according to
the number of days since receipt of the second dose of the vaccine.

3. Results

Table 1 shows the characterization of the 14,161 children and adolescents aged 12-17 years
included in the study by age, gender, nationalities, and vaccination status. Majority (40.6%) were 12—
13-year-old. The male: female proportions were nearly the same. Majority (60.9%) of the study
participants were non-Qataris as expected from the population distribution of Qatar. 7925 (55.96%)
were vaccinated with two doses of the BNT162b2 vaccine, and 6225 (43.96%) were unvaccinated. This
higher proportion of vaccinated participants can be explained by the fact that as of May 31+t 2021,
more than half of residents had received at least 1 dose and 41% had completed both doses.

Table 1. Description of the study participants by age, gender, nationalities, and vaccine status .

Fully vaccinated Partially
vaccinated Unvaccinated Total p value
(Two doses)
(One dose)
Distribution by Age group (in years)
12-13 1962 (34.1%) 2 (0.03%) 3787 (65.8%) 5751 (40.6%)
14-15 3222 (67.7%) 6 (0.13%) 1534 (32.2%) 4762 (33.6%) <0.001
16-17 2741 (75.1%) 3 (0.08%) 904 (24.8%) 3648 (25.8%)
Total 7925 (55.96%) 11 (0.08%) 6225 (43.96%) 14161 (100.0%)
Distribution by Gender

Male 3840 (54.1%) 4(0.06%) 3253 (45.8%) 7097 (50.1%) 2.753
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Female 4085 (57.8%) 7 (0.1%) 2972 (42.1%) 7064 (49.9%)

Total 7925 (55.96%) 11 (0.08%) 6225 (43.96%) 14161 (100.0%)

Distribution by Nationalities

Qataris 2914 (52.7%) 3 (0.05%) 2616 (47.3%) 5533 (39.1%)

Non - 0 0 0 0
Qataris 5011 (58.1%) 8 (0.09%) 3609 (41.8%) 8628 (60.9%) 1.202
Total 7925 (55.96%) 11 (0.08%) 6225 (43.96%) 14161 (100.0%)

Majority (65.8%) of the younger age group (12-13 years) were unvaccinated, while three-fourths
(75.1%) of the 16-17-year-old were fully vaccinated. Hence, Table 1 shows a significant (p-value
<0.001) association between age and completion of the primary series of vaccines, that is as the age
increases the proportion of vaccinated children increases. (Table 1) This can be explained by the fact
the older age group were enthusiastic to get vaccinated as this would give them the privilege to go
out into malls and restaurants. There was no significant difference between the genders with regards
to the vaccination status.

No significant difference in vaccination status was noted between the nationals and non-
nationals. Similar proportion of nationals and non-nationals were vaccinated with at least one dose.
This may be explained by the fact that the government provided COVID vaccines free of cost
universally to both nationals and non-nationals.

According to the data presented in Table 2, only 3.1% of the study population were infected and
among the infected 44.14% were 12-13-year-old whereas only half this proportion (20.7%) of the older
age group (16-17 years) were infected. The likelihood of testing positive for COVID-19 decreases with
increasing age and vaccination status. This is in sync with the vaccination rates among the different

age groups.
Table 2. Distribution of Cases and Controls by age, gender, and nationalities.
Covid-19 positive Covid-19 negative
(Casre,s) (Controlg) Total P-value
Distribution by Age group (in years)
12-13 196 (44.1%) 5555 (40.5%) 5751
14-15 156 (35.1%) 4606 (33.6%) 4762 0.044
16-17 92 (20.8%) 3556 (25.9%) 3648
Total 444 (100%) 13717 (100%) 14161
Distribution by Gender
Male 224 (50.5%) 6873 (50.1%) 7097
Female 220 (49.5%) 6844 (49.9%) 7064 0.886
Total 444 (3.1%) 13717 (100%) 14161
Distribution by Nationalities
Qataris 207 (46.6%) 5326 (38.8%) 5533
Non-Qataris 237 (53.4%) 8391 (61.2%) 8628 <0.001
Total 444 (100%) 13717 (100%) 14161

There was significant (<0.001) difference between the cases and controls with regards to
nationality. More than half (53.4%) of the cases were non-Qataris in comparison to 46.6% Qataris.
Similarly, a higher proportion of the control group were non-Qataris (61.2%). This can be explained
by the population distribution of the residents of Qatar.

However, no significant difference between the cases and controls with regards to gender. The
males: females’ proportion was similar in both case and control groups

Table 3 shows that out of 7925 fully vaccinated, only 97 (1.2%) tested positive for SARS CoV2 by
RT-PCR, whereas 346 (5.6%) tested positive among the 6225 unvaccinated population. Among the
case group, 21.8% were fully vaccinated while 77.9% were unvaccinated. Similarly, among the control
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group, 57.2% had received at least one dose of COVID vaccine, while 42.8% were unvaccinated. There
is a significant difference in the proportion of fully vaccinated between the cases and controls
(p<0.001).

Relative Risk Reduction (RRR) was calculated as: vaccinated among cases x unvaccinated among

controls = 0.21 vaccinated among controls x unvaccinated among cases Vaccine Effectiveness (VE) =
1- RRR =79.0 %.

Table 3. Vaccination status and COVID-19 Test results of the study participants.

Vaccination status RT-PCR positive (Cases) RT-PCR negative (Controls) Total
Fully vaccinated 97 (21.8%) 7828 (57.1%) 7925 (55.96%)
Partially vaccinated 1 (0.3%) 10 (0.1%) 11 (0.08%)
Unvaccinated 346 (77.9%) 5879 (42.8%) 6225 (43.96%)
Total 444 (100%) 13717 (100%) 14161

Figure 2 shows that, out of a total of 98 individuals who received the vaccine and tested SARS
CoV2 positive, 2 (1.9%) tested positive within 14 days of the first dose, while 3 (2.8%) tested positive
between 15-30 days after the first dose. Another 2.8% tested positive within 14 days of receiving the
second dose. It's seen that nearly half of the fully vaccinated participants (48.1%) tested positive after
90 days following the second dose while only 15.7% tested positive within 31-60 days of receiving the
second dose and 17.6% were infected between 61 -90 days.

48.1
50
40
- 30
5 17.6
S 20 15.7
ﬂq-J 5.6
10 1.9 2.8 . 2.8 >.6
. - ®» > 9

ldoses 1dose 1dose> 2dose 2 dose 2 dose 2dose 2dose >
14 days 15-30 30days and<14 15-30 31-60 61-90 90 days
days days days days days
after 2
dose

Covid-19 positive among the vaccinated study participants

Figure 2. COVID-19 breakthrough infections among vaccinated study participants.

4. Discussion

The present study estimated the effectiveness of BNT162b2 (Pfizer) vaccine against COVID-19
infection, in children and adolescents aged 12-17 years, 14 or more days after the second dose to be
79% during the pre-omicron period in Qatar. Protection against SARS-CoV-2 infection among
vaccinated children was higher among the older age group (p value <0.001). The VE showed a gradual
decline in immunity over time following the second dose. In another study done in Qatar during the
pre-omicron period, vaccine effectiveness against SARS-CoV-2 infection among adolescents was
87.6% (95% CI, 84.0 to 90.4). After receiving the second dose, the level of protection was
approximately 95% and declined slowly over time but remained above 50% for at least five
months.[31]
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Testing in Qatar is done at a mass scale, mostly for routine reasons, and is tracked centrally for
the whole country. [32,33] About 75% of those diagnosed are diagnosed not because of appearance
of symptoms, but because of routine testing. [33] Given the high and durable effectiveness of natural
infection [34,35] and mRNA primary-series vaccination [32,33] against COVID-19-related
hospitalization and death, and the young population of Qatar,[25] case numbers were insufficient for
precise estimation of differences in protection between natural infection and vaccination against
COVID-19 hospitalization and death.

The findings are consistent with evidence from other countries regarding vaccine protection
among children and adolescents. [36—41] The vaccine demonstrated efficacy in preventing Covid-19,
with an immune response similar to that observed in young adults.[42]

The study found in Italy, fully vaccinated group had a vaccine effectiveness of 29.4% (95% CI
28.5-30.2) against SARS-CoV-2 infection and 41.1% (22.2-55.4) against severe COVID-19. Similarly,
the partly vaccinated group had a vaccine effectiveness of 27.4% (26.4-28.4) against SARS-CoV-2
infection and 38.1% (20.9-51.5) against severe COVID-19. The vaccine's effectiveness in preventing
disease was highest at 38.7% (with a range of 37.7-39.7%) within the first 14 days after full vaccination.
However, it decreased to 21.2% (19.7-22.7%) between 43 and 84 days after full vaccination.[36]

In a retrospective cohort study, from Singapore, the estimated vaccine effectiveness (VE) against
all COVID-19 infections in the age group of 12-18 years following two doses of Comirnaty was 59 %
(95% CI: 55-63%) over the period of delta variant dominance from 1st June to 20th November
2021.[42] In a US study, the effectiveness of vaccines was 59.0 percent (95% CI 22.0-79.0) after 14-149
days following the second dose during the omicron-dominant period among adolescents aged 12-15
years. [43]

The VISION Network analyzed 241,204 ED/UC encounters*™ and 93,408 hospitalizations across
10 states during August 26, 2021-January 22, 2022. VE after receipt of both 2 and 3 doses was lower
during the Omicron-predominant than during the Delta-predominant period at all time points
evaluated. During both periods, VE after receipt of a third dose was higher than that after a second
dose; however, VE waned with increasing time since vaccination. During the Omicron period, VE
against ED/UC visits was 87% during the first 2 months after a third dose and decreased to 66%
among those vaccinated 4-5 months earlier; VE against hospitalizations was 91% during the first 2
months following a third dose and decreased to 78% >4 months after a third dose. [44]

A study conducted in England explained that vaccination 28 days after the first dose was (76.3%)
(95% CI 61.1%-85.6%) for those aged 16-17 and (83.4%) (54.0%-94.0%) for those aged 12-15. The first
dose of the vaccine was most effective for 16-17-year-olds against symptomatic disease caused by the
delta variant between days 14-20, with a peak effectiveness of 75.9% (95% CI 74.3-77.3). However,
effectiveness gradually decreased to 29.3% (25.9-32.6) between days 84-104. Among children and
adolescents aged 12-15 years and 16-17 years, the VE against Delta infection showed a peak of 68%
(95% confidence interval [CI]: 64-71%) and 62% (95% CI: 57-66%) respectively, on days 21-48 after the
first dose. Among those aged 16-17 years who received two doses, the effectiveness of the vaccine
against Delta infection was highest at 93% (95% CI: 90-95%) between days 35-62 after vaccination but
decreased to 84% (95% CI: 76-89%) after 63 days.[23]

Out of the 991,682 children and adolescents in Denmark who underwent RT-PCR testing for
SARS-CoV-2, 7.5% (74,611) tested positive. The risk of being admitted to the hospital for at least 12
hours with any variant was 0.49% (95% confidence interval 0.44% to 0.54%), while only 10 out of
73,187 participants were admitted to an ICU within 30 days of testing positive, which translates to
0.01% (0.01% to 0.03%). Compared to unvaccinated adolescents, those who received one dose of the
vaccine had an estimated effectiveness of 62% (with a 95% confidence interval of 59% to 65%) after
20 days. After 60 days, the estimated effectiveness of two doses was 93% (with a 92% to 94%
confidence interval) during a period when the delta variant was the most prevalent. Adolescents
aged 12 to 17 years demonstrated high effectiveness of BNT162b2, with an estimated efficacy of 93%
against confirmed SARS-CoV-2 infection 60 days after receiving the second dose.[45]
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5. Strengths

Testing in Qatar is done at a mass scale, mostly for routine reasons, and is tracked centrally for
the whole country. The access and ability to link information on an individual level using data
collected in National Vaccine registry was a great advantage and allows us to estimate the national
VE in subpopulations, such as children and adolescents.

6. Limitations

Confounders like ethnicity and the presence of comorbidity have not been taken into
consideration in this study. This study does not include the effectiveness of additional doses of the
COVID-19 vaccine in severely immunocompromised children and adolescents, for whom additional
doses should be considered as part of the primary vaccination schedule. The observational designs
used previously, including test-negative case-control study design and retrospective or prospective
cohort studies, are prone to unmeasured biases such as temporal trends for people who are
vaccinated earlier being at sustained increased risk of infection compared with those who were
vaccinated later, change in behavior after vaccination, temporal changes in testing frequency over
time and differences in infection-derived immunity in the unvaccinated and possible emergence of
new variants may all lead to more significant reductions in vaccine efficacy or effectiveness.[24,25]

7. Conclusions

The BNT162b2 vaccine was associated with high protection against SARS-CoV-2 disease in
children and adolescents. At this stage, priority should be given to completing the primary
vaccination course for all the eligible population. In addition, attention should be given to providing
additional doses to high-risk and priority groups according to national recommendations.

Unvaccinated persons are more likely to be infected post-exposure to the virus than vaccinated
individuals, leading to increased infection incidence among those unvaccinated. As Qatar continues
to ease restrictions for those vaccinated, there is concern about a potentially increased risk of exposure
among vaccinated individuals than unvaccinated persons. Due to their perceived lower risk, the
vaccinated may have adhered less strictly to safety measures, such as masks. [31,43,46]

The absence of in-person learning during the pandemic has had a detrimental impact on
children. Given the vaccine's favorable safety and side-effect profile, high efficacy, and acceptable
risk-to-benefit ratio in adolescents, evaluating its effectiveness in younger age groups is justified.
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