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INTRODUCTION

In December 2019, a local epidemic
of COVID-19 was reported in Wuhan,
China after it was caused by SARS-CoV-2.
Since 2020, COVID-19 has outspread
globally and is now affecting many
countries. Over 346 million confirmed cases
and beyond 5.5 million deaths have been
announced throughout the world as of
January 23, 2022. The death rate from
COVID-19 in Indonesia reached 147,342 of
the total positive cases of COVID-19, with
the Case Fatality Rate (CFR) reaching
3.15% as of February 24, 2021. Carrying out
a complete dose of vaccination is one of the
prevention strategies for dealing with the
transmission of the SARS-Co-2 virus."

Beyond 409 million confirmed
infections and 5.8 million deaths were
reported universally in February 2022. At
the geographical level, the Western Pacific
Region showed a 19% improvement in new
weekly cases, whereas the rest of the world
saw a drop: Southeast Asia (37%), and the
Americas (33%). the two most populous
regions in the world (32%), and region of
the Eastern Mediterranean (12 %).

The pandemic has been going on for
a couple years, but so far, no effective
therapy has been found. The therapy used
for COVID-19 is an antiviral that is not
specific for the SARS-CoV-2 strain. The
existing therapies are divided into several
groups, namely viral protease inhibitors
such as lopinavir, RNA virus inhibitors such
as favipiravir which is commonly used for
influenza  therapy, = immunomodulatory
inhibitors of the virus, improvement of host
immunity, inhibitors of fusion of virus with
host cells such as bromhexine, and inhibitors
of entry. virus in host cells such as
convalescent  plasma  therapy.®  This
convalescent plasma therapy still raises the
pros and cons of experts. According to

Joyner et al. (2020)* covalent plasma donor
therapy is still less significant for
medication of COVID-19 patients.”

However, based on research by
Salazar et al (2020), this therapy increased
the clinical improvement of patients.” In
addition, COVID-19 patients are also given
symptomatic therapy only to treat existing
symptoms. Therefore, a strategy is needed in
dealing with the transmission of the SARS-
CoV-2 virus, namely through prevention.

The infection cases have risen since
the appearance of Omicron, the new variant
of SARS-CoV-2. There are 26 to 32 variants
found in the spike region of Omicron, some
of which are worrisome and may be a source
of immune escape and high
communicability. The situation remains
uncertain, however. Due to the presence of
mutations that can confer the potential for
evading immunity as well as increased
transmissibility, Omicron likely has the
potential for wider global spread. Given
these characteristics, it is possible there will
be spikes in COVID-19 cases in the future,
depending on a number of factors, which
could lead to the major consequences. The
overall global risk associated with
Omicron's new variant of concern is
considered very high.° Omicron's global
resurgence has raised serious concerns. In
countries with good vaccination coverage,
Omicron has led to a fresh wave of illnesses.
Around 30 mutations in Omicron are
identical to the earlier variation of concerns,
which might reduce VE. As a result, the
appearance of Omicron is anticipated to
pose a serious threat to public health and
might change the course of COVID-19
vaccinations.”’

Previous study shows that 56% of
the 210 persons in this cohort research who
had seroconversion evidence during a
regional Omicron variant increase denied
having recently having had an Omicron
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variant infection.® The evidence in the
literature demonstrates that these eight
vaccinations are quite successful in
defending the populace against deadly
illnesses, yet there are some concerns
about their safety and side effects.
Additionally, booster injections and
immunizations tailored to certain variants
would be necessary.’

One of preventive actions that
could be taken in order to decrease
infection cases is with a booster dose
vaccine. So far, the relationship between
booster vaccines on the incidence of
confirmed infection, death, hospitalization
and disease severity is still unknown.
Furthermore, the data regarding the impact
of booster vaccines are considered to be
lacking. This study aims to determine the
effectiveness of booster vaccines on
disease severity, confirmed infections,
hospitalizations and deaths.*

MATERIALS AND METHODS

Search Strategy

This study collects retrospective or
prospective  case-control and  cohort
observational studies, which will then
synthesize data and/or analyze data from
these studies to create a meta-analysis
produce meta-analysis and/or systematic
review. This analysis uses the priority
report item recommendations in the
Preferred Reporting Items for Systematic
Review and Meta-Analysis (PRISMA)
statement as a reference for the method
procedure looking’. The research sources
came from the literature obtained from the
online databases PubMed (n = 50),
Medrxiv (n = 508), Embase (n = 176),
Nature (n = 50), and Scopus (n = 44). The
data collection technique in this research is
scientific research from English-language
journal publications using the keywords
“Vaccine” AND (“booster” OR “third
dose”) AND ('COVID-19” OR “Sars-

CoV-2”) AND (“severe illness" OR
"severe disease” OR "hospitalization” OR
"mortality” OR "death™). Article searches
used the 2021 to 2022 limits. Based on the
search results using the relevant keywords
on a predetermined search engine, then the
articles were chosen based on its abstract
and title then selected based on the
inclusion and exclusion criteria. Next was
data grouping based on the variables to be
discussed and then data synthesis to obtain
a systematic study related to the
effectiveness of booster vaccines against
disease severity and mortality due to
COVID-19.

Study Selection

Articles were first reviewed by
three independent authors (MK, MGP,
PPS) based on the title and abstract. All
inappropriate publications were removed.
Then the full text of the remaining articles
was reviewed. Three independent
reviewers evaluated articles as potentially
suitable.  After that, the reviewers
discussed until the suitability of the article
to be used was obtained.

Eligibility and Inclusion Criteria

The research design used in this
study is observational research and
includes cross-sectional, case-control, and
both retrospective and prospective cohorts.
The population studied were all ages that
had been received booster vaccinations;
studies with COVID-19 booster vaccine
interventions, studies with a population
comparator that had not received a booster
vaccine (non-booster group), research on
the vaccine’s booster effectiveness against
severe disease, confirmed infection, and
mortality related to COVID-19, and
studies in English were all included.

Exclusion Criteria
Studies that are not observational,

systematic review and/or meta-analysis,

IJTID : Indonesian Journal of Tropical and Infectious Disease
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studies that go into duplication, vaccine
effectiveness data that do not match the
outcome, and studies in a language other
than English.

Data Extraction

The data extraction consist of
author's name; year of publication; research
design; research location; the population
under study; total number of samples and
gender; average age of the sample with
standard deviation; statistical analysis used
in the literature; types of primary vaccine;
the timing of the booster vaccine is different
from the second vaccine; types of booster
vaccines.

Quality Assessment

Evaluation of the quality of studies
from the literature collected was using The
Newcastle-Ottawa Scale (NOS) which
assesses through three major parts, namely:
selection, comparability, and exposure. In
this study, the assessment based on NOS
scores is % : (1) Good quality: 7-9 points;
(2) Fair quality: 4-6 points; (3) Low quality :
0-3 points.

Analysis

After data extraction, data
processing in the Review Manager
(RevMan) version 5.4 program was
performed. A random effect model was used
to approximate the combined odds ratio
(OR) for the incidence of confirmed
infection, high morbidity, and COVID-19-
related death attributable to the booster and
non-booster groups with 95% confidence
intervals. Then heterogeneity between the
statistically tested studies test 2 and 12, with
p<0.10 and 50%, sequentially, was reviewed
as an indicator of diversity. The effectivity
of vaccine is marked as the OR, along with
the 95% confidence interval.

RESULTS AND DISCUSSION

Characteristics of Included Studies

Researchers conducted a search for
predetermined keywords, through the
PubMed, Medrxiv, Embase, Nature, and
Scopus databases. After conducting a
search, the researcher obtained a total of 828
available literatures.  The  researcher
conducted an examination with the same
title in the 386 studies, and excluded as
many as 34 duplicates, so that there were
794 studies without the same title. Then the
first stage of screening was carried out to
find the availability of full text from the
literature, and it was found that one study
was not available in full text, so that there
were 793 studies left. In the second stage of
screening, the researchers carried out the
first stage of the screening process, and
obtained 760 titles and abstracts that did not
match so that there were 33 studies
remaining. The researcher then continued
with the third stage of the screening process,
and 17 studies were excluded because the
desired outcome was not obtained, so that
the remaining 16 could be included in the
systematic review and 13 could be
included in the meta-analysis. The results of
this filtering process are shown in Figure 1.
The characteristics of sixteen observational
studies are summarized in Table 1.

A total of 828 publications were
screened for Effectiveness of Booster
Vaccines COVID-19. A total of 13 journals
met the criteria for the meta-analysis. All
included studies were reported during the
2021 publication year. All journals are in
English, with the population aged over 18
years, and using the type of vaccine
BNT162b2 or mRNA. The population of
studies came from Israel, Italy, England,
Qatar, Brazil, Turkey, Puerto-Rico,
Northern Bangkok, Vicinities, and Thailand.
Significant results were obtained for each
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outcome. The studies were used to explain
the difference in outcome between the
population that was given a booster and
that was not given a booster. Six studies
explain the effectiveness of boosters
against confirmed infection, as many as
five journals explain the effectiveness of
boosters against symptomatic disease.

Three studies explain the effectiveness of
boosters against asymptomatic disease, Six
studies explain s the effectiveness of
boosters against hospitalization,  seven
studies explain  the effectiveness of
boosters against severe disease and seven
studies describe  the effectiveness of
boosters against death.

Identification of studies via databases and registers

Records identified from*®

Databases (n = 828) Records removed before
Pubmed (n = 50) scroening:
Medrxiv (n = 508) »> Duplicate records removed
Embase (n = 176) (n=34)
Nature (n = 50)
Scopus (n = 44)
) y
Records screened »| Records excluded
(n=794) (n=1)

4

Reports sought for retrieval »| Reports not retrieved

(n =793) (n =760)
v

Reports assessed for eligbility
(n=33)

Reports excluded
Outcome did not match
(n=17)

v

(n=16)
Reports of included studies
(n=13)

-
—

§ Studies included in review
-

Figure 1. Literature screening chart using PRISMA 202011. Of the 16 studies included in the
inclusion, a systematic review was carried out and 13 were subject to a meta-analysis.

Table 1. Characteristics of the included studies and the results.

Author & Study Study Population/Age Duration Type of Vaccine
Year Location Design Range time of Booster/Result
Research
Muhsen et Israel Observational 41,623 July- BNT162b2
al.t retrospective  participants/Observed September Symptomatic disease:
cohort study  group: >60 years old, 2021 Incidence Rate Ratio

Control group: all (IRR) 0.29 ; relative

ages rate reduction 71%
Hospitalization: IRR
0,20; relative rate
reduction 80%
Death: decrease from
0.3 per 1000
population in week 34
to 0.1 per 1000
population in week 36

IJTID : Indonesian Journal of Tropical and Infectious Disease
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Spitzer
al 12

Tel Aviv,
Israel

1,928
participants/Aged 18
years old and older

Prospective
cohort study

August 8
and 19 -
September
20, 2021.

BNT162b2
Confirmed infection:
adjusted Hazard Ratio
(@aHR) 0.07 (95% ClI,
0.02-0.20); 44
participants (5 booster
group, 39 non-booster
group)

Symptomatic disease:
31/44 (70.5%)

Mattiuzzi
and Lippi®®

Italia

October-
December
2021

Case-control 5.2 million
participants/Older
(>60 vy.0), fragile
people, booster vs.
non-booster group

BNT162b2
Confirmed infection:
Vaccine Effectiveness
(VE) 65%
Hospitalization: VE
69%

Severe disease (ICU

admission) : VE 67%
Death: VE 97%

Mattiuzzi
and Lippi®®

Italia

October-
December
2021

Case- control 1,549,747
participants/60 years

old and older

BNT162b2
Confirmed infection:
75% lower risk
Hospitalization &
ICU_admission: 82-
83% lower risk
Death: 81% lower risk

Berec™

Czech
Republic

March 1
2020 (first
detected
case) -
November
20 2021

Retrospective
Cohort study

10,701,777
participants/Various
age

Comirnaty, Spikevax
Confirmed Infection:
Comirnaty  booster:
VE 92%
Hospitalization:
Comirnaty booster:
VE 95%; Spikevax
booster: 98%

Death: VE Comirnaty
booster: 97%);
Spikevax: close to
100%

Spitzer
al 15

Israel

Observational  5,065,502/> 60 years
retrospective old
cohort study

July 30 -
October
10 2021

BNT162b2
Confirmed infection:
Rate Ratio 12.3 (95%
Cl 11.8-12.8)

Severe disease: Rate
Ratio 17.9 (95% CI
15.1-21.2)

Death: Rate Ratio
14.7 (95% CIl 10.0-
21.4)

Bar-On®®

Israel

Observational  1.137.804/2 60 years
restrospective old
cohort study

July 30 -
August 31
2021

BNT162b2
Confirmed infection:
aHR 11.3 (95% CI
10.4012.3)

Severe disease: aHR
19.5 (12.9-29.5)

Copyright ©2024 Indonesian Journal of Tropical and Infectious Disease
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Andrews et England Test- 271,747/>50 years ~ September BNT162b2
al.t’ Negative old 13 - Symptomatic disease:
Case-Control October  VE 87.4% (primary
design 29,2021 vaccine ChAdOxls:
Vaxzefria, Astra
Zeneca); VE 84.4 %
(primary vaccine
BNT162b2
(Comirnaty,  Pfizer-
BioNTech)
Abu Qatar Retrospective  2,232,224/All ages January 5, BNT162b2, mRNA-
Raddad® cohort studies 2021and 1273

January 9, Symptomatic disease:
2022 BNT162b2: aHR 0.50
(95% CIl 0.47-0.53);
MRNA-1273 aHR

0.49 (95% CIl 0.43-

0.57)
Brazil Test-negative 14 million/All ages 18 January BNT162b2
. design  case to 11 Confirmed infection:
;"l‘f" TCet control November VE 92.7%
' 2021 Hospitalization: VE
97.3%
Andrews et England Test-negative aged 18 years and 13 BNT162b2, mMRNA-
al.Y’ case-control over September 1273
design 2021t0o5 Symptomatic
December infection: VE 94-97%
2021 Hospitalization: VE
99.2% (primary
vaccine ChAdOXx1s);
VE 98.6% (primary
vaccine BNT162b2)
Death: VE 97.8%
(primary vaccine
ChAdOx1s); VE
98.7% (primary
vaccine BNT162b2)
Bardaetal.® Israel Retrospective 1,158,269/37-68 July30, BNT162b2
cohort studies years old 2020,and  Hospitalization: VE
Sept23, 03%
2021 Severe disease: VE
92%
Death: VE 81%
Uzunetal.? Turkey  Retrospective 1,401/General August 1-  BNT162b2
cohort studies populations August 10  Hospitalization:
2021 lower hospitalization
in  booster  group
(11/1,401 = 0.8%)
Robles- Puerto- Case Control 540,140/General December BNT162b2, mMRNA-
Fontan? Rico populations 2020- 1273

November Hospitalization: VE
28,2021 89%
Death: VE 94%

IJTID : Indonesian Journal of Tropical and Infectious Disease



IJTID [ Vol 12 No 2. May - August 2024 | Effectiveness of Vaccines Booster Against Infection, Severe Disease and Death

Sritipsukho®  Northern A test- 3,353/Adults =18
Bangkok  negative years old 2021t0 23 ChAdOx1s
case-control October  Confirmed infection:
design 2021. VE 98% (BNT162b2
booster); VE 86%
(ChAdOx1s booster)
Asymptomatic
disease: 3/1118
(ChAdOx1s booster);
0/1118  (BNT162b2
booster)
Hospitalization:
Mild: 9/1118
(ChAdOx1s booster);
1/1118 (BNT162b2
booster)
Moderate: 0/1118
(ChAdOx1s booster);
0/1118  (BNT162h2

25 July BNT162b2,

booster)

Severe disease:
0/1118  (ChAdOx1s
booster); 0/1118
(BNT162b2 booster)
Critical: 0/1118

(ChAdOx1s booster);
0/1118  (BNT162b2
booster)
August 6- Death: aHR 0.10
September (95% CI 0.07-0.14;
2021 P<0.001)

Arbel etal®® Israel Retrospective  758,118/> 50 years

cohort studies

Quantitative Analysis of the Effectiveness of Booster Vaccines Against Deaths

Odds Ratio Odds Ratio
Study of Subgroup 10g{Odds Ratio] SE_Weight V. Random, 95% CI IV, Random, 95% C1

Andrews et al (2) 2021 16607 03451 153%  019(0.10,0.37 —

Arbel et al 2021 37987 05448 141%  002{0.01,007] +——

Barda et al 2021 118382 040867 150%  016(0.07,035 —

Mattiuzzi et al (2) 2022 -3912 03537 153%  002{0.01,004

Mattiuzzi et al 2022 3912 13644 82%  002(0.00,029 ¢————-——

Siva et al 2022 16281 01663 161%  020(0.14,027) ——

Yinon et al 2022 01166 01585 161%  089(065,1.21) .-

Totad (95% C1) 100.0%  0.10 (0,04, 0.31) S

Heterogeneity Tau®= 1.88, Ch#= 141,69, df= 6 (P < 0.00001); F = 36% 5o oh i 10 100
Testfor overall effect Z= 4 .09 (P < 0.0001) accine Booster Vaccine Non-Booster

Figure 2. Forest Plot with outcome against confirmed infection by BNT162b2 vaccine booster.

From the six studies that we used to
assess the BNT162b2 effectiveness of

0.00001), which means there was a high
level of heterogeneity. So, using the random

booster vaccine to prevent infection of
SARS CoV-2, the results were significant
with OR 0.16 (95% CI1 0.06 — 0.45) and P =
0.0004 (Figure 2). The heterogeneity of the
six studies was above 50% (I12: 100%, P <

effect model (REM) analysis model , from
the results of the funnel plot (Figure 3), it
appears that there are four journals on the
left and two on the right, so it looks
asymmetrical due to bias.
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Figure 3. Funnel Plot with outcome against confirmed infection by BNT162b2 vaccine.

Quantitative Analysis of the Effectiveness of Booster Vaccines Against Symptomatic

Disease
Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio) SE Weight IV, Random, 95% CI IV, Random, 95% CI
Abu Raddad et al 2022 -0651 00275 259% 052[0.49,055) .
Andrews et al (2) 2021 -1.755 00229 259% 017(017,018) .
Andrews et al 2021 15712 00468 258% 0.21[0.19,023) .
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Figure 4. Forest Plot with outcome against symptomatic disease by BNT162b2 vaccine booster.
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Figure 5. Funnel Plot with outcome against symptomatic disease by BNT162b2. vaccine

For this study, we wused five
publications to assess the BNT162b2
booster vaccine effectiveness to prevent
symptoms for SARS-CoV-2 infection. The
results were significant with OR 0.22
(95% CI 0.11 — 0.44) and P < 0.0001
(Figure 4). The heterogeneity of the five
studies was above 50% (12: 100%, P <
0.00001), which means it had a high level
of heterogeneity. So, using the random
effect model (REM) analysis model from
the results of the funnel plot (Figure 5), it
appears that there are three journals on the

left side and two on the right, so it looks
asymmetrical due to bias.

From the three studies that we used to
assess the BNT162b2 booster vaccine
effectiveness to prevent asymptomatic
infection of SARS CoV-2, the results were
significant with OR 0.72 (95% CI 0.69 —
0.74) and P < 0 .00001 (Figure 6). For
three studies, heterogeneity was below
50% (12: 0%, P 0.57), which means they
had a low level of heterogeneity.
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Quantitative Analysis of the Effectiveness of Booster Vaccines Against Asymptomatic

Disease
0Odds Ratio Odds Ratio
Study or Subgroup log{Odds Ratio) SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Abu Raddad etal 2022 -0.3338 00186 999% 072(069,074)
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Figure 6. Forest Plot with outcome against asymptomatic disease by BNT162b2 vaccine booster.
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Figure 7. Funnel Plot with outcome against asymptomatic disease by BNT162b2 vaccine booster.

had a low level of heterogeneity. funnel plot, it appears that there are two
So. using the fixed model (FM) journals on the left side which appear
analysis model, from the results of the asymmetrical due to bias (Figure 7).

Quantitative Analysis of the Effectiveness of Booster Vaccines Against Hospitalizations

Odds Ratio Odds Ratio
Study or Subgroup log|Odds Ratio] SE _Weight IV, Random, 95% CI IV, Random, 95% CI
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Figure 8. Forest Plot with outcome against hospitalization by BNT162b2 vaccine booster.
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Figure 9. Forest Plot with outcome against hospitalization by BNT162b2.
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From the six studies that we used to

analyze the BNT162b2 booster vaccine
effectiveness  to prevent hospitalization, the
results were significant with OR 0.12 (95% CI
0.06 — 0.22) and P <0.00001 (Figure 8). From
six studies, heterogeneity was above 50% (I2:
93%, P 0.00001), which means there was a

high degree of heterogeneity.

So, using the random effect model
(REM) analysis model, from the results of the
funnel plot, it appears that there are two
journals on the left side, one in the middle, and
the other three on the right side, so it looks
asymmetrical due to bias (Figure 9).

Quantitative Analysis of the Effectiveness of Booster Vaccines Against Severe Diseases
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Figure 10. Forest Plot with outcome against severe disease by BNT162b2 vaccine booster.
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Figure 11. Funnel Plot with outcome against severe disease by BNT162b2 vaccine booster.

From the seven studies that we
used to analyze the BNT162b2 booster
vaccine effectiveness to prevent severity,
the results were significant with OR 0.15
(95% CI 0.07 033) and P <
0.00001(Figure 10). The heterogeneity of
the seven literatures was above 50% (12:
98%, P 0.00001), which means there was a

high degree of heterogeneity. So, using the
random effect model (REM) analysis
model, from the results of the funnel plot,
it appears that there are three journals on
the left side, and the other four on the right
side, so it looks asymmetrical due to bias
(Figure 11).

Quantitative Analysis of the Effectiveness of Booster VVaccines Against Death
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Figure 12. Forest Plot with outcome against death by BNT162b2 vaccine booster.
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Figure 12 shows Vaccine Booster
BNT612b2 Against Death. The urgency of
vaccine to prevent death is high. The two
doses of vaccine are essential, but over time
the effectiveness wanes. Booster vaccine is
there to help. Study showed that in people
given BNT162b2 vaccine had 90%lower
mortality than those who were not. The
study was done on people who were 50

years old age and older, with deaths
totaling 65 and 137 in both booster and non-
booster participants respectively at 54 days’
time (95%CI, 0.07-0.14; p<0.001)*. This
finding is also supported by other research
in individuals of 50 years old of age, which
showed that vaccine effectiveness was 97.8
over 14-34 days after booster was injected
(95%Cl, 94.4-99.1).
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Figure 13. Funnel Plot with outcome against death by BNT162b2 vaccine booster.

Figure 13 indicates that there is no
publication bias, because the structure of the
image is symmetrical between right and left.
Publication bias can be influenced by
several factors. Here are some common
ones:

Editorial Preferences: Journal editors
play a crucial role in deciding which studies
get published. Their preferences, biases, and
interests can impact the selection process™.
Selective Reporting: Researchers may
choose not to submit or publish studies with
negative findings (often called “negative
studies”). They might perceive these results
as less interesting or consider their research

to have “failed” if the effects are not
statistically significant.
Funding Influences: Financial

interests, conflicts of interest, or pressure
from funders can affect the decision to
publish certain results. Researchers may
suppress negative findings from clinical
trials to maintain funding or align with

specific agendas.

Publication bias distorts the overall
body of evidence and can impact decision-
making across various fields. It’s essential to
recognize and address these factors to
ensure a more balanced representation of
research outcomes.

DISCUSSION

The high number of infections from
the coronavirus  necessitates accelerated
efforts in providing vaccination coverage.
The waning protection from the vaccine
against COVID-19 and the introduction of
SARS-CoV-2 Omicron (B.1.1.529) variant
have prompted efforts to scale up COVID-
19 booster immunization. Booster doses are
given to people who have already been
vaccinated and have completed their
primary period of prevention (presently first
and second doses of vaccine against
COVID-19 based on the type of vaccine).
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Boosters can help to protect the clinically
susceptible and unvaccinated by lowering
infection. This study provides an analysis
related to the effectiveness of the booster
vaccine against many aspects that have not
been carried out by other journals, namely
confirmed infections, against symptomatic
disease and asymptomatic disease, also
severity and death***2,

There are 16 observational studies
(Muhsen et al., 2022 Spitzer et al.,
2022%; Mattiuzzi et al., 2022'°; Mattiuzzi
et al., 2022""; Berec et al., 2021'%; Bar-On
et al, 2021"; Bar- On et al., 2021%
Andrews et al., 2021%"; Abu Raddad et al.,
2022%; Silva et al., 2022%%, Andrews et al.,
2022%*: Barda et al., 2021%; Uzun et al.,
2022%: Robles-Fontan et al., 2021%;
Sritipsukho et al., 2021%; Arbel et al.,
202%°) which were analyzed qualitatively
with a systematic review. The studies were
carried out in nine different countries. Of
the 16 studies, only 13 were analyzed
quantitatively by meta-analysis.

Vaccine booster BNT162b2 Against
Confirmed Infection

Our meta-analysis of six studies
found booster vaccine
became powerful in reducing the quantity
of infections. This study showed the
number of confirmed SARS COV-2
infections was decreased with the booster
against the non-booster. Giving a booster
of BNT162b2 vaccination can increase
antibody neutralization. Increased
neutralization titers will provide protection
against infection. The infection rate in the
booster group was lower than the non-
booster group by a factor of 11.3 (95%
confidence interval [CI1], 10.4 to 12.3). The
number of infections was lower on days 12
to 25 post-booster compared to four to six
days post-booster %°. This is also supported
by a study conducted by Omer and Malani
(2021) who compared the incidence of
infection in the mRNA booster group, two

Khalisha et al. / 1JTID, 12(2):132-150

doses of MRNA vaccine and those without
vaccine®. In this study, bias was found,
which may be caused by data sources, the
presence of comorbidities, differences in
behavior to seek help in the booster and
non-booster groups. In addition, it could be
caused by the limited sample, the low
incidence of asymptomatic infection, and
some patients who did not perform the
PCR test.

A study conducted in Israel
assessed the effectiveness of a booster
dose of the BNT162b2 vaccine (Pfizer-
BioNTech) against SARS-CoV-2 infection
and showed a value of 96.8% for people
aged 16-59 years and 93.1% for people
over 60 years in week three. However,
there was a decrease in vaccine
effectiveness after eight weeks in the 16-
59 year age group and 11 weeks in the
over 60 year age group. This decline
became more pronounced in the final 2-3
weeks of evaluation, with estimates of
vaccine effectiveness reaching 77.6% and
61.3% for people aged 16-59 years and
over 60 years, respectively. This decrease
occurred at the same time as the activity of
the Omicron variant increased. Despite
this, vaccines continue to provide
moderate to high protection against cases
of abuse, including reductions in cases,
hospitalizations, and deaths associated
with COVID-19*,

Vaccine Booster BNT162b2 Against
Symptomatic Disease

Based on the results of meta-
analysis of five studies, it was found that
BNT162b2 booster was effective against
symptomatic disease-related COVID-19,
with a significant association (P <0.05).
The heterogeneity of the study was 100%,
with an OR 0.22 (95% CI 0.11-0.44). The
results of a study evaluating the third dose
of BNT162b2 effectivity in the United
States unified health order show that
vaccine effectivity declines following two
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doses of BNT162b2 and that obtaining dose
number three gives different protection
against  the infection of SARS-CoV-2
COVID-19 in-patients than only receiving
two doses. Given that 91% of the infections
were symptomatic, the study found no
significant differences in the adjusted
effectiveness of three BNT162b2 dosages
against symptomatic COVID-19 (90 %[95%
Cl 88-92])®. Our review also has
limitations. Of the study variants, two were
case-control observational studies and the
other three were cohort studies.

A prospective cohort study was
conducted in Hong Kong to measure the
effectiveness of BNT162b2 and CoronaVac
vaccines  against  asymptomatic  and
symptomatic SARS-CoV-2 omicron
infections. The study involved 8636
individuals aged 5 years and older, who
were enrolled from all 18 districts of Hong
Kong. The primary outcomes were the
incidence of SARS-CoV-2 infection and the
vaccine effectiveness of BNT162b2 and
CoronaVac vaccines. The study found that
statistically significant protection against
asymptomatic and symptomatic SARS-
CoV-2 omicron infection was found only for
those who received a BNT162b2 or
CoronaVac booster dose, with a vaccine
effectiveness of 41.4% and 32.4%,
respectively. The vaccine effectiveness of
BNT162b2 and CoronaVac boosters was
further increased to 50.9% and 41.6% for
symptomatic omicron infections. A similar
pattern of vaccine effectiveness was also
conferred after receipt of a BNT162b2
booster by individuals who received a
CoronaVac primary vaccination series™.

Vaccine Booster mRNA-1273 Against
Symptomatic Disease

From the two studies that we
reviewed to assess mRNA-1273 booster
vaccine effectivity to avert the occurrence of

symptomatic infection of SARS CoV-2, the
results were significant with OR 0.30 (95%
C1 0.10 — 0.94) and P value = 0.04. Using
the random effect model (REM) analysis
model, the heterogeneity of the two studies
was above 50% (I12: 97%, P < 0.00001),
which means that it has a high level of
heterogeneity. One of the included studies,
by Andrews et al. (2021) also found mRNA
booster vaccines against symptomatic
disease in the age group 50 years and above
are effective against symptomatic disease?".
According to research studies from Doria-
Rose et al. (2021), dose number three of
MRNA-1273 can increase neutralization of
the Omicron titer and can substantially
decrease the possibility of disease with
symptoms in COVID-19 infection®. In this
study, publication bias was found because
there were differences in study designs,
namely case control vs retrospective cohort
studies, differences in population size,
differences in age groups compared, and
differences in the time span of booster
vaccines after the second vaccine.

Vaccine Booster BNT612b2 Against
Asymptomatic Disease
SARS-CoV-2 contaminations are

frequently symptomless and can present a
possibility to susceptible people, making
them rare breakthrough infections with
contagious potential that pose a unique
issue®. Identifying their possibility to
disseminate the agent along a period of time
of direct contact with an infected person
along the general communal, decreases the
possibility of contagious contamination,
This may take place among patients with
symptomless contamination or some period
of time prior to the onset of the signs, and is
mostly principal among health control
employees, initial staff, also further
important and  forefront staff**. The
noteworthy findings were based on a three
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literature reviews of BNT162b2 effectivity
booster doses in order to prevent
asymptomatic infection of SARS-CoV-2.
This outcome is more consistent with
earlier research. The Moderna mRNA and
Pfizer-BioNTech vaccines against
COVID-19 were around 90% successful in
order to prevent asymptomatic and
symptomatic contamination with SARS-
CoV-2 32, according to a web of
prospective cohorts between forefront
staff. The Pfizer-BioNTech BNT162b2
messenger RNA vaccine has also been
demonstrated to lower the incidence of
asymptomatic illness and the related
infectivity *,

Vaccine Booster against Hospitalization

In terms of COVID-19-related
urgent care/emergency room (UC/ER) for
in-patients and visits, vaccine effectiveness
(VE) increased after dose number three
much more than after dose number two
but decreased slowly since vaccination. In
the time of mainly Omicron variant, the
effectivity of vaccines against COVID-19
associated urgent care/emergency room in-
patients and visits were 97% and 91%. But
throughout the two months after booster
dose, this dropped to 66% and 78% in the
fourth month after booster dose®. This
meta-analysis consisting of six studies of
BNT162b2 booster vaccine shows that
booster vaccine is effective in terms of
reducing hospitalizations. The result is
significant (P<0.000) and the
heterogeneity of the study is 93% with an
OR of 0.12 (95% CI 0.06-0.22).

Vaccine Booster BNT612b2 Against
Severe Disease

Bar-On et al. (2021) compared
COVID-19 confirmation rates and severe
illness rates in individuals who had had a
booster injection at least 12 days before
(booster group) with those who had not
had a booster shot (non-booster group) in

Khalisha et al. / IJTID, 12(2):132-150

the primary study. The verified rate of
serious illness was reduced by a factor of
19.5 (95% CI, 12.9-29.5) at least 12 days
following the booster dose. Those who had
a booster (third) dose of BNT162b2
vaccination had significantly reduced rates
of confirmed COVID-19 and severe
illness, according to Bar-On et al. (2019)
% From the seven studies that we used to
evaluate the effectiveness of the
BNT162b2 booster vaccine to prevent
severity, the results were significant with
OR 0.15 (95% CI 0.07 — 0.33) and
P<0.00001. The heterogeneity of the seven
studies was above 50% (I2: 98%, P
<0.00001), which means there was a high
degree of heterogeneity.

Vaccine Booster BNT612b2 Against
Death

The urgency of vaccine to prevent
death is high. The two doses of vaccine are
essential, but over time the effectiveness
wanes . Booster vaccine is there to help.
Study showed that people given
BNT162b2 vaccine had 90% lower
mortality than those who were not. The
study was done on people who were 50
years old age and older, with total deaths
of 65 and 137 in both booster and non-
booster participants, respectively, at 54
days’ time. (95%Cl, 0.07-0.14; p<0.001)%.
This finding is also supported by other
research on individuals of 50 years old of
age, which showed that vaccine
effectiveness was 97.8 over 14-34 days
after booster injection (95%Cl, 94.4-
99.1)%.

STRENGTH AND LIMITATION

There are numerous limitations in
this research. First, there are limitations in
study period. Second, there may be
unmeasured confounding factors such as
sociodemographic  factors,  behavioral
factors, and testing rate. Third, exploring
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potential adverse effect may be concerned as
limitations. Fourth, the under-reporting of
patients  with  confirmed COVID-19
infection (whether they had a booster
vaccination or not), especially when the
health system is occupied, as well as the
accessibility and capacity to examine and
evaluate COVID-19 incidence rates for
different outcomes. Fifth, there are
significant population differences included
in various studies regarding number of
cases, gender, ethnicity, age, geographic
area, level of vaccine population coverage,
etc. Sixth, there were limitations in the
amount of issued study literature researches.
Seventh, there were limitations in the time
of investigation following the vaccine
booster doses. Eighth, the included studies
used a variety of methods.

We used journals with four different
methods (cohort, cross-sectional,
retrospective cohort, case control) which
guarantees the carefulness of the results
interpretation. Ninth, serious occasions and
more possible to have medical awareness
and therefore be recorded and caught, which
is the major key for monitoring severe
disease and vaccine efficacy. Lastly, there
are analysis limitations because of numerous
research biases, similar study bias, and
diversity. We performed a sub-population
analysis to perceive the roots of diversity.
The study described several features of the
study as well as confirmed infection, severe
illness, hospitalization, and death. To
prevent language bias, we only used articles
in  English. To prevent publication
influences, we looked for numerous sites
and obtained data from credible sources to
obtain issued works. Nevertheless, diversity
and bias are unpreventable in systematic
reviews and meta-analytical research. Thus,
all limitations have to be reviewed during
interpretation of the results.

CONCLUSIONS

From 16 observational studies
conducted by systematic reviews, it was
concluded that the booster vaccine group
had lower rates of confirmed infections and
lower severity of illness related to
hospitalization and mortality. Then from the
16 observational studies that were carried
out, a systematic review was carried out,
followed by a meta-analysis of 13
observational studies.

From the outcomes of the meta-
analysis, it was found that the booster
vaccine is effective in reducing the severity
of disease and preventing death in patients
infected with COVID-19 with a protective
Odds Ratio (OR) value < 1. The OR value
of the BNT162b2 booster vaccine
effectivity against confirmed infections is
OR 0, 16, BNT162b2 booster vaccine
against symptomatic disease is 0.22,
MRNA-1273 booster vaccine against
symptomatic disease is 0.30, BNT162b2
booster vaccine against asymptomatic
disease is 0.72, BNT162b2 booster vaccine
hospitalization is 0.12, booster vaccine
BNT162b2 against severe disease is 0.15,
and booster vaccine BNT162b2 against
death is 0.10 This will speed up the
handling of the COVID-19 disease by
knowing the various conditions of the
disease Fast handling of COVID-19 in
accordance with the state of the disease will
reduce deaths.
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