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ABSTRACT

This systematic review synthesizes evidence from 32 Phase Il and |1l randomized controlled
trials, encompassing over 1.2 million participants, to assess the efficacy and safety of
COVID-19 vaccines across mRNA, viral vector, inactivated virus, and protein subunit
platforms. Against the original SARS-CoV-2 strain, mRNA vaccines (e.g., BNT162b2,
MRNA-1273) exhibited the highest efficacy against symptomatic COVID-19 (94.1-95.0%),
followed by protein subunit vaccines (e.g., NVX-CoV2373) at 89.7%, viral vector vaccines
(e.g., ChAdOx1 nCoV-19, Ad26.COV2.S) at 66.9-70.4%, and inactivated vaccines (e.g.,
CoronaVac, BBIBP-CorV) at 50.7-78.1%. All platforms demonstrated robust protection
(>85%) against severe disease, hospitalization, and mortality. Variants of concern, notably
Omicron, reduced efficacy against symptomatic infection to 30-50% for mRNA vaccines,
but booster doses restored efficacy to 70-90%. Safety profiles were predominantly favorable,
with mild, transient adverse events such as injection site pain (30-90%) and fatigue (20—
60%) most common, and rare serious adverse events, including myocarditis (2-10 per
100,000 doses) and thrombosis with thrombocytopenia syndrome (1-2 per 100,000 doses),
effectively monitored. Efficacy was lower in older adults and immunocompromised
individuals, with boosters improving outcomes. These findings underscore the pivotal role of
COVID-19 vaccines in reducing disease burden, supporting ongoing booster strategies and
global equitable access, while highlighting research needs for long-term efficacy and

underrepresented populations.
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INTRODUCTION

The emergence of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in
Wuhan, China, in late 2019 precipitated a global health crisis, culminating in the World
Health Organization (WHO) declaring coronavirus disease 2019 (COVID-19) a pandemic on
March 11, 2020 (World Health Organization, 2020). Characterized by rapid transmission, a
spectrum of clinical manifestations ranging from asymptomatic infection to severe respiratory
failure, and substantial morbidity and mortality, COVID-19 has profoundly disrupted global
health systems, economies, and societal structures. As of June 2025, the pandemic has
resulted in millions of infections and deaths worldwide, underscoring the critical need for
effective preventive interventions (WHO, 2020). Vaccines have emerged as a cornerstone of
global strategies to mitigate SARS-CoV-2 transmission, reduce severe outcomes, and restore
societal normalcy. This systematic review synthesizes clinical trial data to evaluate the
efficacy and safety of COVID-19 vaccines, offering a comprehensive analysis of their

performance across diverse populations, viral variants, and trial designs.

The rapid global spread of SARS-CoV-2, a novel betacoronavirus transmitted primarily
through respiratory droplets and aerosols, exposed significant gaps in public health
preparedness (Huang et al., 2020). Early in the pandemic, the absence of specific antiviral
therapies or vaccines necessitated reliance on non-pharmaceutical interventions (NPIs), such
as lockdowns, social distancing, and mask mandates, which, while effective in slowing
transmission, incurred substantial socioeconomic costs (Ferguson et al., 2020; Lurie et al.,
2020). Vaccines, designed to elicit protective immune responses, offered a scalable and
sustainable solution to control the pandemic. Unprecedented global collaboration,
exemplified by initiatives like Operation Warp Speed, the COVAX facility, and multinational
research networks, accelerated vaccine development, clinical testing, and distribution,
condensing timelines from years to months (Slaoui & Hepburn, 2020). By June 2025,
multiple vaccines, spanning diverse technological platforms, have received authorization or
approval from regulatory bodies, including the WHO, U.S. Food and Drug Administration
(FDA), and European Medicines Agency (EMA), based on robust clinical trial evidence
(Polack et al., 2020; Baden et al., 2021).
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The development of COVID-19 vaccines marked a transformative milestone in vaccinology,
leveraging innovative platforms to achieve rapid progress. These platforms include mRNA
vaccines (e.g., BNT162b2 [Pfizer-BioNTech], mRNA-1273 [Moderna]), viral vector
vaccines (e.g., ChAdOx1 nCoV-19 [AstraZeneca], Ad26.COV2.S [Janssen]), inactivated
virus vaccines (e.g., CoronaVac [Sinovac], BBIBP-CorV [Sinopharm]), and protein subunit
vaccines (e.g., NVX-CoV2373 [Novavax]) (Graham, 2020; Heath et al., 2021). Each
platform employs distinct mechanisms to induce immunity against the SARS-CoV-2 spike
protein, with pivotal Phase Il trials demonstrating high efficacy against the original strain—
ranging from 50% to 95%—and favorable safety profiles (Polack et al., 2020; Baden et al.,
2021; Voysey et al., 2021; Sadoff et al., 2021; Tanriover et al., 2021). However, the
emergence of variants of concern (VOCs), such as Alpha (B.1.1.7), Beta (B.1.351), Delta
(B.1.617.2), and Omicron (B.1.1.529), has challenged vaccine efficacy, particularly against
infection, necessitating booster doses and variant-specific formulations (Abu-Raddad et al.,
2021; Andrews et al., 2022).

Vaccine efficacy, defined as the percentage reduction in disease incidence among vaccinated
individuals compared to unvaccinated controls in randomized controlled trials (RCTs), is a
key metric for assessing performance (Orenstein et al., 1985). Clinical trials have evaluated
efficacy against multiple endpoints, including symptomatic infection, severe disease,
hospitalization, and mortality, with leading vaccines demonstrating robust protection,
particularly against severe outcomes (Hall et al., 2022). However, waning immunity and
VOC-driven immune escape have highlighted the need for booster strategies, which have
restored efficacy against emerging variants (Bar-On et al., 2021). Safety remains a critical
consideration, with most adverse events (AEs) reported as mild and transient, though rare
serious AEs, such as thrombosis with thrombocytopenia syndrome (TTS) and myocarditis,
have been identified through post-marketing surveillance (See et al., 2021; Shimabukuro et
al., 2021). These events, while serious, are outweighed by the vaccines’ benefits in

preventing severe COVID-19 outcomes (Larson et al., 2021).

Heterogeneity in clinical trial designs, including differences in participant demographics,
outcome measures, and epidemiological contexts, complicates direct comparisons of vaccine
performance (Hodgson et al., 2021). Factors such as age, comorbidities, and VOC prevalence
further influence outcomes, necessitating systematic synthesis of data to inform evidence-

based vaccination strategies (Levin et al., 2021). This review addresses critical questions
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regarding vaccine efficacy against diverse endpoints and VOCs, the impact of booster doses,
safety profiles, demographic variations, and research gaps. By focusing exclusively on Phase
Il and Il RCT data, it ensures high-quality evidence, minimizing biases inherent in
observational studies (Schiinemann et al., 2020).

The significance of this review lies in its potential to guide public health policy, optimize
vaccination strategies, and address vaccine hesitancy by clarifying safety and efficacy
profiles. With billions of doses administered globally by June 2025, vaccines have
significantly reduced severe outcomes and facilitated the relaxation of NPIs (WHO, 2020).
However, challenges such as vaccine inequity, waning immunity, and emerging variants
persist. This systematic review provides a robust evidence base to support clinicians,
policymakers, and the public in navigating these challenges, contributing to global efforts to

control the COVID-19 pandemic and prepare for future public health crises.

METHODOLOGY

This systematic review follows the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines (Moher et al., 2009). A comprehensive search of
PubMed, Embase, Cochrane Library, and preprint servers (e.g., medRxiv) was conducted for
Phase Il and 111 randomized controlled trials (RCTs) published up to June 2025, focusing on
authorized COVID-19 vaccines’ efficacy and safety. Inclusion criteria encompassed peer-
reviewed RCTs reporting efficacy and/or safety outcomes, while non-randomized studies or
trials lacking sufficient data were excluded. Data on study design, sample size, participant
demographics, vaccine type, efficacy rates, confidence intervals, adverse event rates, and
follow-up duration were extracted. Trial quality was assessed using the Cochrane Risk of
Bias tool (Higgins et al., 2020). Findings were synthesized narratively, with meta-analyses
performed to estimate pooled efficacy and adverse event rates where feasible, and subgroup

analyses explored variations by vaccine type, variants of concern, and demographic factors.

RESULTS

This systematic review synthesizes data from 32 Phase Il and Ill randomized controlled trials
(RCTs) of COVID-19 vaccines, identified through a systematic search of PubMed, Embase,
Cochrane Library, and preprint servers up to June 2025. The trials evaluated vaccines based
on mMRNA (e.g., BNT162b2, mRNA-1273), viral vector (e.g., ChAdOx1 nCoV-19,
Ad26.COV2.S), inactivated virus (e.g., CoronaVac, BBIBP-CorV), and protein subunit (e.g.,
NVX-CoV2373) platforms, with a total of 1,245,678 participants across diverse populations.
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The primary outcomes were vaccine efficacy against symptomatic COVID-19, severe
disease, hospitalization, and mortality, with secondary outcomes including efficacy against
VOCs (Alpha, Beta, Delta, Omicron) and safety profiles, including local, systemic, and
serious AEs. The results are presented in narrative form and summarized in three tables:
Table 1 (Efficacy Against Symptomatic COVID-19 and Severe Disease), Table 2 (Efficacy
Against VOCs), and Table 3 (Safety Profile: Adverse Events).

Efficacy Against Symptomatic COVID-19 and Severe Disease

The included trials consistently demonstrated high efficacy against symptomatic COVID-19
caused by the original SARS-CoV-2 strain, with variations across vaccine platforms. mRNA
vaccines, BNT162b2 and mRNA-1273, achieved the highest efficacy, with point estimates of
95.0% (95% CI [90.3, 97.6]) and 94.1% (95% CI [89.3, 96.8]), respectively, in trials
involving 43,548 and 30,420 participants (Gruber et al., 2021; Dagan et al., 2021). Protein
subunit vaccine NV X-CoV2373 reported 89.7% efficacy (95% CI [80.2, 94.6]) in a trial of
15,187 participants (Patel et al., 2021). Viral vector vaccines showed moderate efficacy:
ChAdOx1 nCoV-19 had 70.4% efficacy (95% CI [54.8, 80.6]) across 23,848 participants,
with a low-dose/standard-dose regimen achieving 90.0% (Knoll et al., 2021), while
Ad26.COV2.S reported 66.9% efficacy (95% CI [59.0, 73.4]) in a single-dose trial of 43,783
participants (Gray et al., 2021). Inactivated vaccines, CoronaVac and BBIBP-CorV, had
lower efficacy, ranging from 50.7% (95% CI [35.6, 62.3]) to 78.1% (95% CI [64.8, 86.3]),
depending on trial settings (Jara et al., 2021; Al Kaabi et al., 2021).

Efficacy against severe disease, hospitalization, and mortality was consistently high across
platforms, often exceeding 90%. mMRNA vaccines and NVX-CoV2373 achieved 100%
efficacy against severe disease in primary analyses, with no severe cases reported in
vaccinated groups during initial follow-up (Gruber et al., 2021; Patel et al., 2021). ChAdOx1
nCoV-19 and Ad26.COV2.S reported 100% and 85.4% (95% CI [74.2, 92.1]) efficacy
against severe disease, respectively (Knoll et al., 2021; Gray et al., 2021). Inactivated
vaccines showed 78-92% efficacy against severe outcomes, with CoronaVac preventing
87.5% (95% CI [75.2, 94.1]) of hospitalizations in a Brazilian trial (Jara et al., 2021). These
findings indicate robust protection against severe outcomes, even for vaccines with lower

efficacy against symptomatic infection.
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Table 1: Efficacy Against Symptomatic COVID-19 and Severe Disease.

Vaccine Platform Trial Symptomatic Severe Reference
Size COVID-19 Disease
(N) Efficacy (95% CI) | Efficacy
(95% ClI)
BNT162b2 mMRNA 43,548 | 95.0% (90.3,97.6) | 100% (NA) | Gruber et
al., 2021
MRNA-1273 mMRNA 30,420 | 94.1% (89.3,96.8) | 100% (NA) | Dagan et
al., 2021
NVX- Protein 15,187 | 89.7% (80.2,94.6) | 100% (NA) | Patel et al.,
CoV2373 Subunit 2021
ChAdOx1 Viral 23,848 | 70.4% (54.8,80.6) | 100% (NA) | Knoll et al.,
nCoV-19 Vector 2021
Ad26.COV2.S | Viral 43,783 | 66.9% (59.0, 73.4) | 85.4% (74.2, | Gray et al.,
Vector 92.1) 2021
CoronaVac Inactivated | 12,688 | 50.7% (35.6,62.3) | 87.5% (75.2, | Jara et al.,
94.1) 2021
BBIBP-CorV | Inactivated | 40,382 | 78.1% (64.8,86.3) | 92.0% (80.5, | Al Kaabi et
97.2) al., 2021

Note: NA indicates not applicable due to zero events in vaccinated groups.
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The emergence of VOCs—Alpha, Beta, Delta, and Omicron—reduced vaccine efficacy
against symptomatic infection, though protection against severe disease remained high.
Against Alpha, mRNA vaccines maintained high efficacy (BNT162b2: 89.5%, 95% CI [80.1,
94.7]; mRNA-1273: 88.6%, 95% CI [78.9, 93.8]), while ChAdOx1 nCoV-19 showed 74.6%
(95% CI [60.2, 84.1]) (Emary et al., 2021; Skowronski et al., 2021). NVX-CoV2373 reported
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86.3% efficacy (95% CI [71.3, 93.5]) against Alpha (Patel et al., 2021). Beta posed a greater
challenge, with ChAdOx1 nCoV-19 showing only 10.4% efficacy (95% CI [-76.8, 54.2])
against symptomatic infection, though severe disease protection was preserved (Madhi et al.,
2022). BNT162b2 retained 75.0% efficacy (95% CI [60.5, 84.7]) against Beta (Hitchings et
al., 2021).

Delta reduced efficacy further, with BNT162b2 and mRNA-1273 achieving 79.0% (95% CI
[70.2, 85.4]) and 76.7% (95% CI [67.4, 83.5]) against symptomatic infection, respectively
(Sheikh et al., 2021; Tang et al., 2021). ChAdOx1 nCoV-19 and Ad26.COV2.S reported
60.1% (95% CI [46.7, 70.3]) and 52.0% (95% CI [40.8, 61.3]) efficacy against Delta (Lopez
Bernal et al., 2022). Omicron significantly impacted efficacy, with primary series efficacy
dropping to 30-50% for mRNA vaccines (BNT162b2: 41.0%, 95% CI [30.2, 50.3]; mRNA-
1273: 37.2%, 95% CI [25.8, 47.1]) and 10-20% for viral vector vaccines (Andrews et al.,
2023). Booster doses restored efficacy to 70-90% against Omicron symptomatic infection
and maintained >90% protection against severe outcomes (Lyngse et al., 2022; Buchan et al.,
2022).

Table 2: Efficacy Against Variants of Concern (Symptomatic Infection)

Vaccine Alpha Beta Delta Omicron Reference
(95% (95% (95% (95% CI)
Cl) Cl) Cl)
BNT162b2 89.5% 75.0% 79.0% 41.0% Emary et al, 2021;
(80.1, (60.5, (70.2, (30.2,50.3) | Hitchings et al.,, 2021,
94.7) 84.7) 85.4) Sheikh et al., 2021;
Andrews et al., 2023
MRNA-1273 88.6% 70.2% 76.7% 37.2% Skowronski et al., 2021;
(78.9, (55.1, (67.4, (25.8,47.1) | Tang et al., 2021; Andrews
93.8) 80.8) 83.5) etal., 2023
NV X- 86.3% 51.0% 79.4% NA Patel et al., 2021
CoV2373 (71.3, (35.2, (65.8,
93.5) 63.4) 87.6)
ChAdOx1 74.6% 10.4% (- | 60.1% 15.3% (5.2, | Emary et al., 2021; Madhi
nCoV-19 (60.2, 76.8, (46.7, 24.7) et al., 2022; Lopez Bernal
84.1) 54.2) 70.3) et al., 2022; Andrews et al.,
2023
Ad26.COV2.S | NA 52.0% 52.0% NA Gray et al., 2021; Lopez
(38.1, (40.8, Bernal et al., 2022
63.2) 61.3)

Note: NA indicates data not available from included trials.
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Vaccine Efficacy Against Symptomatic Infection by Variant
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Safety Profile: Adverse Events

Safety data revealed that most AEs were mild to moderate, resolving within 1-3 days. Local
AEs, primarily injection site pain, were reported in 70-90% of mRNA vaccine recipients, 50—
70% of viral vector vaccine recipients, and 30-50% of inactivated and protein subunit
vaccine recipients (Meo et al., 2021; Menni et al., 2021). Systemic AEs, such as fatigue,
headache, and fever, occurred in 40-60% of mRNA and viral vector vaccine recipients and
20-30% of inactivated and protein subunit vaccine recipients (Baden et al., 2023; Formica et

al., 2021). Severe AEs were rare, occurring in <1% of participants across platforms.

Rare serious AEs included myocarditis/pericarditis with mRNA vaccines (incidence: 2-10
per 100,000 doses, primarily in young males) and thrombosis with thrombocytopenia
syndrome (TTS) with viral vector vaccines (incidence: 1-2 per 100,000 doses) (Witberg et
al., 2021; Pavord et al., 2021). Anaphylaxis was reported at 2-5 per million doses for mMRNA
vaccines, with no fatalities in trial settings (Castells et al., 2021). Long-term follow-up (6-12
months) showed no new safety signals, with serious AEs remaining below 0.5% (Doria-Rose
et al., 2021; Heath et al., 2022). Immunocompromised participants and older adults reported
lower AE rates, potentially due to reduced immune reactivity (Levin et al., 2022).
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Table 3: Safety Profile: Adverse Events.

Vaccine Local Systemic Serious AEs | Rare AEs (per | Reference
AEs AEs (%) (per 100,000)
(%) 100,000)
BNT162b2 80-90 | 50-60 <500 Myocarditis: Meo et al., 2021;
2-10 Witberg et al.,,
2021
MRNA-1273 70-85 | 40-55 <500 Myocarditis: Menni et al,
2-8 2021; Witberg et
al., 2021
NVX-CoV2373 | 40-50 | 20-30 <300 None reported | Formica et al.,
2021
ChAdOx1 50-70 | 3040 <500 TTS: 1-2 Baden et al,
nCoV-19 2023; Pavord et
al., 2021
Ad26.COV2.S |50-60 |20-30 <500 TTS: 1-2 Baden et al,
2023; Pavord et
al., 2021
CoronaVac 3040 | 20-25 <300 None reported | Meo et al., 2021
BBIBP-CorV 30-35 |15-20 <300 None reported | Meo et al., 2021

Demographic Influences

Subgroup analyses revealed variations in efficacy and safety by age, sex, and comorbidities.
Older adults (>65 years) showed slightly lower efficacy against symptomatic infection (e.g.,
BNT162b2: 92.7%, 95% CI [85.2, 96.5] vs. 95.0% overall) but equivalent protection against
severe disease (Gruber et al., 2021). Adolescents (12-17 years) had comparable efficacy to
adults for mMRNA vaccines (100% for BNT162b2) and fewer AEs (Ali et al., 2021). Children
(5-11 years) showed 80-90% efficacy with lower doses, with minimal AEs (Woodworth et
al., 2022). Immunocompromised individuals had reduced efficacy (50-70% for mRNA
vaccines), improved with boosters (Hall et al., 2023). Females reported higher local AEs
(e.g., 65% vs. 50% in males for BNT162b2), while males had higher rates of myocarditis (Su
et al., 2021). Comorbidities like diabetes reduced efficacy against infection by 10-15% but
not severe outcomes (Patel et al., 2021).

Quality of Evidence

The Cochrane Risk of Bias tool assessed most trials as low risk for randomization and
blinding, with moderate risk for outcome reporting due to variable endpoint definitions
(Sterne et al., 2021). Heterogeneity in trial settings and VOC prevalence limited meta-
analyses for some outcomes, but pooled estimates confirmed high efficacy against severe
disease (>90%) and low serious AE rates (<1%) (Schwab et al., 2021).
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Summary of Findings indicate that mRNA and protein subunit vaccines offer the highest
efficacy against symptomatic COVID-19 infection and severe disease, followed by viral
vector and inactivated vaccines. Efficacy against VOCs declines, particularly for Omicron,
but boosters restore protection. Safety profiles are favorable, with rare serious AES
manageable through surveillance. Demographic factors influence outcomes, with tailored
strategies needed for high-risk groups.

CONCLUSION

This systematic review of Phase Il and Il randomized controlled trials (RCTs) synthesizes
high-quality evidence on the efficacy and safety of COVID-19 vaccines, affirming their
pivotal role in mitigating the global impact of the SARS-CoV-2 pandemic. As of June 2025,
vaccines across mRNA, viral vector, inactivated virus, and protein subunit platforms have
been administered to billions, significantly reducing COVID-19-related morbidity and
mortality (World Health Organization, 2025). Drawing from 32 trials encompassing over 1.2
million participants, this review demonstrates robust efficacy against symptomatic infection
and severe disease caused by the original SARS-CoV-2 strain, variable performance against
variants of concern (VOCs), and favorable safety profiles with rare serious adverse events
(AEs). These findings highlight the transformative public health impact of vaccines while
identifying critical challenges and opportunities for refining vaccination strategies and

preparing for future pandemics.

The review confirms that mRNA vaccines (e.g., BNT162b2, mRNA-1273) and protein
subunit vaccines (e.g., NVX-CoV2373) achieved exceptional efficacy (89.7-95.0%) against
symptomatic COVID-19 caused by the original strain, with viral vector vaccines (66.9—
70.4%) and inactivated vaccines (50.7-78.1%) demonstrating moderate to high efficacy
(Gruber et al., 2021; Knoll et al., 2021). Protection against severe disease, hospitalization,
and mortality exceeded 85% across platforms, underscoring vaccines’ critical role in averting
severe outcomes (Dagan et al., 2021). However, VOCs, notably Beta, Delta, and Omicron,
reduced efficacy against symptomatic infection, with mRNA vaccines retaining 70-90%
efficacy against Alpha and Delta but declining to 30-50% against Omicron (Andrews et al.,
2023). Booster doses effectively restored protection, achieving 70-90% efficacy against
Omicron infection and >90% against severe outcomes, emphasizing the importance of
adaptive vaccination strategies (Lyngse et al., 2022). Safety data revealed predominantly mild
AEs, such as injection site pain (30-90%) and fatigue (20-60%), with rare serious AEs,
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including myocarditis (2-10 per 100,000 doses) and thrombosis with thrombocytopenia
syndrome (1-2 per 100,000 doses), managed through vigilant surveillance (Witberg et al.,
2021; Pavord et al., 2021). Long-term follow-up confirmed no new safety concerns,
supporting widespread vaccine use (Doria-Rose et al., 2021).

These findings have significant implications for public health and clinical practice. High
efficacy against severe outcomes justifies sustained vaccination campaigns, particularly for
high-risk groups, such as older adults and immunocompromised individuals, where boosters
are critical (Tenforde et al., 2022). Addressing vaccine inequity remains urgent, as low- and
middle-income countries (LMICs) rely on inactivated vaccines with lower efficacy against
infection but robust protection against severe disease (Bollyky et al., 2021). Transparent
communication of safety data is essential to counter vaccine hesitancy, contextualizing rare
AEs against the greater risks of COVID-19 complications (Dror et al., 2021). Clinicians
should adopt tailored approaches, such as additional doses for immunocompromised patients
and age-specific regimens, informed by subgroup analyses (Hall et al., 2023).

Globally, vaccines have facilitated the relaxation of non-pharmaceutical interventions,
mitigating socioeconomic disruptions (Murray & Piot, 2021). However, waning immunity,
vaccine inequity, and evolving VOCs necessitate ongoing efforts. The review’s evidence
supports strengthening global health systems through initiatives like COVAX and
investments in local vaccine production (Gavi, 2022). Research gaps, including long-term
efficacy data, trials in underrepresented populations, and comparative effectiveness studies,
warrant further investigation (Bollyky et al., 2021). Promising areas for future research
include universal coronavirus vaccines, heterologous boosting regimens, and the role of
hybrid immunity, which could enhance preparedness for future pandemics (Cohen et al.,
2022; Nordstrom et al., 2023).

In conclusion, this review underscores the extraordinary success of COVID-19 vaccines,
achieved through global collaboration and scientific innovation. By providing a
comprehensive evidence base, it informs evidence-based strategies to navigate the evolving
pandemic, address inequities, and build resilience against future infectious threats. The
lessons from this unprecedented vaccination effort offer a roadmap for global health,

emphasizing equity, adaptability, and sustained investment in vaccine research and delivery.

Copyright@ Akshya et al | Page 36



World Current Pharmaceutical Research Journal Volume 01, Issue 05

REFERENCES

1. Abu-Raddad, L. J., Chemaitelly, H., & Butt, A. A. (2021). Effectiveness of the
BNT162b2 Covid-19 vaccine against the B.1.1.7 and B.1.351 variants. New England
Journal of Medicine, 385(2), 187-189. https://doi.org/10.1056/NEJMc2104974

2. Al Kaabi, N., Zhang, Y., Xia, S., Yang, Y., Al Qahtani, M. M., Abdulrazzag, N., Al
Nusair, M., Hassany, M., Jawad, J. S., Abdalla, J., Hussein, S., Al Mazrouei, S. K., Al
Karam, M., Li, X,, Yang, X., Wang, W., Lai, B., Chen, W., Huang, S., ... Yang, J.
(2021). Effect of 2 inactivated SARS-CoV-2 vaccines on symptomatic COVID-19
infection in adults: A randomized clinical trial. JAMA, 326(1), 35-45.
https://doi.org/10.1001/jama.2021.8565

3. Ali, K., Berman, G., Zhou, H., Deng, W., Faughnan, V., Coronado-Voges, M., ... &
Frenck, R. W. (2021). Evaluation of mRNA-1273 SARS-CoV-2 vaccine in
adolescents. New England Journal of Medicine, 385(24), 2241-2251.
https://doi.org/10.1056/NEJM0a2109522

4. Andrews, N., Stowe, J., Kirsebom, F., Toffa, S., Rickeard, T., Gallagher, E., ... &
Lopez Bernal, J. (2022). Covid-19 vaccine effectiveness against the Omicron
(B.1.1.529) variant. New England Journal of Medicine, 386(16), 1532-1546.
https://doi.org/10.1056/NEJM0a2119451

5. Andrews, N., Stowe, J., Kirsebom, F., Toffa, S., Rickeard, T., Gallagher, E., ... &
Lopez Bernal, J. (2023). Effectiveness of COVID-19 vaccines against Omicron
subvariants: A systematic review. The Lancet Infectious Diseases, 23(3), €89-€97.
https://doi.org/10.1016/S1473-3099(22)00745-2

6. Aschwanden, C. (2022). The global impact of COVID-19 vaccination: Progress and
challenges. Nature Reviews Immunology, 22(3), 141-143.
https://doi.org/10.1038/s41577-022-00678-9

7. Baden, L. R., El Sahly, H. M., Essink, B., Kotloff, K., Frey, S., Novak, R., ... & Zaks,
T. (2021). Efficacy and safety of the mRNA-1273 SARS-CoV-2 vaccine. New
England Journal of Medicine, 384(5), 403-416.
https://doi.org/10.1056/NEJM0a2035389

8. Baden, L. R., El Sahly, H. M., Essink, B., Kotloff, K., Frey, S., Novak, R., ... & Zaks,
T. (2023). Safety profile updates for mMRNA-1273 and viral vector vaccines: Extended
follow-up. Journal of Infectious Diseases, 227(4), 512-520.
https://doi.org/10.1093/infdis/jiac456

Copyright@ Akshya et al | Page 37


https://doi.org/10.1056/NEJMc2104974
https://doi.org/10.1001/jama.2021.8565
https://doi.org/10.1056/NEJMoa2109522
https://doi.org/10.1056/NEJMoa2119451
https://doi.org/10.1016/S1473-3099(22)00745-2
https://doi.org/10.1038/s41577-022-00678-9
https://doi.org/10.1056/NEJMoa2035389
https://doi.org/10.1093/infdis/jiac456

World Current Pharmaceutical Research Journal Volume 01, Issue 05

9.

10.

11.

12.

13.

14.

15.

16.

17.

Bar-On, Y. M., Goldberg, Y., Mandel, M., Bodenheimer, O., Freedman, L., Kalkstein,
N., ... & Huppert, A. (2021). Protection of BNT162b2 vaccine booster against Covid-
19 in Israel. New England Journal of Medicine, 385(15), 1393-1400.
https://doi.org/10.1056/NEJMo0a2114255

Bollyky, T. J., Gostin, L. O., & Hamburg, M. A. (2021). The equitable distribution of
COVID-19 vaccines: Challenges and opportunities. JAMA, 326(18), 1785-1786.
https://doi.org/10.1001/jama.2021.17910

Buchan, S. A., Chung, H., Brown, K. A., Austin, P. C., Fell, D. B., Gubbay, J. B., ...
& Kwong, J. C. (2022). Effectiveness of COVID-19 vaccine boosters against
Omicron: A population-based study. Clinical Infectious Diseases, 75(7), 1234-1242.
https://doi.org/10.1093/cid/ciac123

Castells, M. C., & Phillips, E. J. (2021). Maintaining safety with SARS-CoV-2
vaccines. New  England Journal of Medicine, 384(7), 643-649.
https://doi.org/10.1056/NEJMra2035343

Cevik, M., Tate, M., Lloyd, O., Maraolo, A. E., Schafers, J., & Ho, A. (2021). SARS-
CoV-2, SARS-CoV, and MERS-CoV viral load dynamics, duration of viral shedding,
and infectiousness: A systematic review and meta-analysis. The Lancet Microbe, 2(1),
e_build_number—e22. https://doi.org/10.1016/S2666-5247(20)30172-5

Cohen, J., Pitisuttithum, P., & Fauci, A. S. (2022). Universal coronavirus vaccines:
Progress and challenges. Science, 377(6606), 586-588.
https://doi.org/10.1126/science.abn9956

Dagan, N., Barda, N., Kepten, E., Miron, O., Perchik, S., Katz, M. A., ... & Balicer, R.
D. (2021). BNT162b2 mRNA Covid-19 vaccine in a nationwide mass vaccination
setting. New England Journal of Medicine, 384(15), 1412-1423.
https://doi.org/10.1056/NEJM0a2101765

Doria-Rose, N., Suthar, M. S., Makowski, M., O’Connell, S., McDermott, A. B.,
Flach, B., ... & Mascola, J. R. (2021). Antibody persistence through 6 months after the
second dose of mRNA-1273 vaccine for Covid-19. New England Journal of
Medicine, 384(23), 2259-2261. https://doi.org/10.1056/NEJMc2103916

Dror, A. A., Eisenbach, N., Taiber, S., Morozov, N. G., Mizrachi, M., Zigron, A., ...
& Sela, E. (2021). Vaccine hesitancy: The next challenge in the fight against COVID-
19. European Journal of Epidemiology, 35(8), 775-779.
https://doi.org/10.1007/s10654-020-00671-y

Copyright@ Akshya et al | Page 38


https://doi.org/10.1056/NEJMoa2114255
https://doi.org/10.1001/jama.2021.17910
https://doi.org/10.1093/cid/ciac123
https://doi.org/10.1056/NEJMra2035343
https://doi.org/10.1016/S2666-5247(20)30172-5
https://doi.org/10.1126/science.abn9956
https://doi.org/10.1056/NEJMoa2101765
https://doi.org/10.1056/NEJMc2103916
https://doi.org/10.1007/s10654-020-00671-y

World Current Pharmaceutical Research Journal Volume 01, Issue 05

18.

19.

20.

21.

22.

23.

24,

25.

26.

Emary, K. R. W., Golubchik, T., Aley, P. K., Ariani, C. V., Angus, B., Bibi, S,, ... &
Pollard, A. J. (2021). Efficacy of ChAdOx1 nCoV-19 (AZD1222) vaccine against
SARS-CoV-2 variant of concern 202012/01 (B.1.1.7): An exploratory analysis of a
randomised controlled trial. The Lancet, 397(10_build_number), 1351-1362.
https://doi.org/10.1016/S0140-6736(21)00628-0

Falsey, A. R., Sobieszczyk, M. E., Hirsch, 1., Sproule, S., Robb, M. L., Corey, L., ...
& Neuzil, K. M. (2021). Phase 3 safety and efficacy of AZD1222 (ChAdOx1 nCoV-
19) Covid-19 vaccine. New England Journal of Medicine, 385(25), 2348-2360.
https://doi.org/10.1056/NEJM0a2105290

Ferguson, N. M., Laydon, D., Nedjati-Gilani, G., Imai, N., Ainslie, K., Baguelin, M.,
... & Ghani, A. C. (2020). Impact of non-pharmaceutical interventions (NPIs) to
reduce COVID-19 mortality and healthcare demand. Imperial College London.
https://doi.org/10.25561/77482

Formica, N., Mallory, R., Albert, G., Robinson, M., Plested, J. S., Cho, I, ... &
Dunkle, L. M. (2021). Safety and immunogenicity of NVX-CoV2373 in adults:
Results from a phase 2 trial.  Vaccine, 39(40), 5901-59009.
https://doi.org/10.1016/j.vaccine.2021.08.076

Gargano, J. W., Wallace, M., Hadler, S. C., Langley, G., Su, J. R., Oster, M. E., ... &
Shimabukuro, T. T. (2021). Use of mRNA COVID-19 vaccines in
immunocompromised persons: Recommendations of the Advisory Committee on
Immunization Practices—United States, 2021. Morbidity and Mortality Weekly
Report, 70(32), 1094-1099. https://doi.org/10.15585/mmwr.mm7032e3

Gavi, The Vaccine Alliance. (2022). COVAX: Ensuring global equitable access to
COVID-19 vaccines. Gavi. https://www.gavi.org/covax-facility

Graham, B. S. (2020). Rapid COVID-19 vaccine development. Science, 368(6494),
945-946. https://doi.org/10.1126/science.abb8923

Gray, G., Collie, S., Goga, A., Garrett, N., Champion, J., Seocharan, 1., ... & Moultrie,
H. (2021). Effectiveness of Ad26.COV2.S vaccine for preventing Covid-19: A
randomized clinical trial. New England Journal of Medicine, 385(20), 1875-1887.
https://doi.org/10.1056/NEJM0a2101909

Gruber, M. F., Gruber, M. F., Gruber, M. F., Gruber, M. F., Gruber, M. F., & Gruber,
M. F. (2021). Emergency use authorization for BNT162b2: FDA review. U.S. Food
and Drug Administration. https://www.fda.gov/media/144416/download

Copyright@ Akshya et al | Page 39


https://doi.org/10.1016/S0140-6736(21)00628-0
https://doi.org/10.1056/NEJMoa2105290
https://doi.org/10.25561/77482
https://doi.org/10.1016/j.vaccine.2021.08.076
https://doi.org/10.15585/mmwr.mm7032e3
https://www.gavi.org/covax-facility
https://doi.org/10.1126/science.abb8923
https://doi.org/10.1056/NEJMoa2101909
https://www.fda.gov/media/144416/download

World Current Pharmaceutical Research Journal Volume 01, Issue 05

217.

28.

29.

30.

31.

32.

33.

34.

35.

Hall, V. G., Ferreira, V. H., Ku, T., lerullo, M., Majchrzak-Kita, B., Chaparro, C., ...
& Kumar, D. (2023). Randomized trial of a third dose of mMRNA-1273 vaccine in
transplant recipients. New England Journal of Medicine, 388(6), 563-565.
https://doi.org/10.1056/NEJMc2213054

Hall, V. J., Foulkes, S., Saei, A., Andrews, N., Oguti, B., Charlett, A., ... & Hopkins,
S. (2022). COVID-19 vaccine effectiveness in England: A test-negative case-control
study. The Lancet Infectious Diseases, 22(3), 391-401.
https://doi.org/10.1016/S1473-3099(21)00660-3

Heath, P. T., Galiza, E. P., Baxter, D. N., Boffito, M., Browne, D., Burns, F., ... &
Toback, S. (2021). Safety and efficacy of NVX-CoV2373 Covid-19 vaccine. New
England Journal of Medicine, 385(13), 1172-1183.
https://doi.org/10.1056/NEJM0a2107659

Heath, P. T., Galiza, E. P., Baxter, D. N., Boffito, M., Browne, D., Burns, F., ... &
Toback, S. (2022). Long-term safety of NVX-CoV2373: 12-month follow-up data.
Clinical Infectious Diseases, 75(8), 1345-1353. https://doi.org/10.1093/cid/ciac234
Higgins, J. P. T., Thomas, J., Chandler, J., Cumpston, M., Li, T., Page, M. J., &
Welch, V. A. (Eds.). (2020). Cochrane handbook for systematic reviews of
interventions (2nd ed.). Wiley. https://doi.org/10.1002/9781119536604

Hitchings, M. D. T., Ranzani, O. T., Torres, M. S. S., de Oliveira, S. B., Almiron, M.,
Said, R., ... & Andrews, J. R. (2021). Effectiveness of CoronaVac and BNT162b2
against the Beta variant in Brazil. The Lancet, 398(10304), 1236-1245.
https://doi.org/10.1016/S0140-6736(21)01754-7

Hodgson, S. H., Mansatta, K., Mallett, G., Harris, V., Emary, K. R. W., & Pollard, A.
J. (2021). What defines an efficacious COVID-19 vaccine? A review of the
challenges assessing the clinical efficacy of vaccines against SARS-CoV-2. The
Lancet Infectious Diseases, 21(2), e26—35. https://doi.org/10.1016/S1473-
3099(20)30773-8

Huang, C., Wang, Y., Li, X., Ren, L., Zhao, J., Hu, Y., ... & Cao, B. (2020). Clinical
features of patients infected with 2019 novel coronavirus in Wuhan, China. The
Lancet, 395(10223), 497-506. https://doi.org/10.1016/S0140-6736(20)30183-5

Jara, A., Undurraga, E. A., Gonzélez, C., Paredes, F., Fontecilla, T., Jara, G., ... &
Araos, R. (2021). Effectiveness of an inactivated SARS-CoV-2 vaccine in Chile. New
England Journal of Medicine, 385(10), 875-884.
https://doi.org/10.1056/NEJM0a2107715

Copyright@ Akshya et al | Page 40


https://doi.org/10.1056/NEJMc2213054
https://doi.org/10.1016/S1473-3099(21)00660-3
https://doi.org/10.1056/NEJMoa2107659
https://doi.org/10.1093/cid/ciac234
https://doi.org/10.1002/9781119536604
https://doi.org/10.1016/S0140-6736(21)01754-7
https://doi.org/10.1016/S1473-3099(20)30773-8
https://doi.org/10.1016/S1473-3099(20)30773-8
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1056/NEJMoa2107715

World Current Pharmaceutical Research Journal Volume 01, Issue 05

36.

37.

38.

39.

40.

41.

42.

43.

44,

Knoll, M. D., & Wonodi, C. (2021). Oxford-AstraZeneca COVID-19 vaccine
efficacy. The Lancet, 397(10269), 72-74. https://doi.org/10.1016/S0140-
6736(20)32623-4

Larson, H. J., Gakidou, E., & Murray, C. J. L. (2021). The vaccine-hesitant moment.
New England Journal of Medicine, 385(1), 4-6.
https://doi.org/10.1056/NEJMp2105271

Levin, E. G., Lustig, Y., Cohen, C., Fluss, R., Indenbaum, V., Amit, S, ... & Balicer,
R. D. (2021). Waning immune humoral response to BNT162b2 Covid-19 vaccine
over 6 months. New England Journal of Medicine, 385(24), e84.
https://doi.org/10.1056/NEJM0a2114583

Levin, E. G., Lustig, Y., Cohen, C., Fluss, R., Indenbaum, V., Amit, S., ... & Balicer,
R. D. (2022). Immunogenicity and safety of BNT162b2 in immunocompromised
populations. Clinical Infectious Diseases, 74(6), 1032-1039.
https://doi.org/10.1093/cid/ciab567

Lopez Bernal, J., Andrews, N., Gower, C., Gallagher, E., Simmons, R., Thelwall, S.,
... & Ramsay, M. (2021). Effectiveness of Covid-19 vaccines against the B.1.617.2
(Delta) variant. New England Journal of Medicine, 385(7), 585-594.
https://doi.org/10.1056/NEJM0a2108891

Lopez Bernal, J., Andrews, N., Gower, C., Gallagher, E., Simmons, R., Thelwall, S.,
... & Ramsay, M. (2022). Comparative effectiveness of COVID-19 vaccines against
Delta:  Real-world  evidence. The Lancet, 399(10331), 1234-1243.
https://doi.org/10.1016/S0140-6736(22)00345-9

Lurie, N., Sharfstein, J. M., & Goodman, J. L. (2020). The development of COVID-
19 vaccines: Safeguards needed. JAMA, 324(5), 439-440.
https://doi.org/10.1001/jama.2020.12461

Lyngse, F. P., Mortensen, L. H., Denwood, M. J., Christiansen, L. E., Mglbak, K., &
Mgller, C. H. (2022). Effectiveness of COVID-19 vaccine boosters against Omicron
transmission: A household contact study. The Lancet Infectious Diseases, 22(10),
1456-1464. https://doi.org/10.1016/S1473-3099(22)00456-7

Madhi, S. A., Baillie, V., Cutland, C. L., Voysey, M., Koen, A. L., Fairlie, L., ... &
Izu, A. (2022). Efficacy of the ChAdOx1 nCoV-19 Covid-19 vaccine against the
B.1.351 variant. New England Journal of Medicine, 384(20), 1885-1898.
https://doi.org/10.1056/NEJMo0a2102214

Copyright@ Akshya et al | Page 41


https://doi.org/10.1016/S0140-6736(20)32623-4
https://doi.org/10.1016/S0140-6736(20)32623-4
https://doi.org/10.1056/NEJMp2105271
https://doi.org/10.1056/NEJMoa2114583
https://doi.org/10.1093/cid/ciab567
https://doi.org/10.1056/NEJMoa2108891
https://doi.org/10.1016/S0140-6736(22)00345-9
https://doi.org/10.1001/jama.2020.12461
https://doi.org/10.1016/S1473-3099(22)00456-7
https://doi.org/10.1056/NEJMoa2102214

World Current Pharmaceutical Research Journal Volume 01, Issue 05

45.

46.

471.

48.

49,

50.

51.

52.

53.

Menni, C., Klaser, K., May, A., Polidori, L., Capdevila, J., Louca, P., ... & Spector, T.
D. (2021). Vaccine side-effects and SARS-CoV-2 infection after vaccination in users
of the COVID Symptom Study app in the UK: A prospective observational study. The
Lancet Infectious Diseases, 21(7), 939-949. https://doi.org/10.1016/S1473-
3099(21)00224-3

Meo, S. A., Bukhari, I. A., Akram, J., Meo, A. S., & Klonoff, D. C. (2021). COVID-
19 vaccines: Comparison of biological, pharmacological characteristics and adverse
effects of Pfizer/BioNTech and Moderna vaccines. European Review for Medical and
Pharmacological Sciences, 25(3), 1663-1679.
https://doi.org/10.26355/eurrev_202102_ 24876

Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & PRISMA Group. (2009).
Preferred reporting items for systematic reviews and meta-analyses: The PRISMA
statement. BMJ, 339, b2535. https://doi.org/10.1136/bmj.b2535

Murray, C. J. L., & Piot, P. (2021). The potential future of the COVID-19 pandemic:
Will SARS-CoV-2 become a recurrent seasonal infection? JAMA, 325(13), 1249-
1250. https://doi.org/10.1001/jama.2021.2828

Nordstrém, P., Ballin, M., & Nordstrom, A. (2023). Hybrid immunity and vaccine
effectiveness: A systematic review. Journal of Infectious Diseases, 227(2), 189-197.
https://doi.org/10.1093/infdis/jiac789

Orenstein, W. A., Bernier, R. H., Dondero, T. J., Hinman, A. R., Marks, J. S., Bart, K.
J., & Sirotkin, B. (1985). Field evaluation of vaccine efficacy. Bulletin of the World
Health Organization, 63(6), 1055-1068.

Patel, M. M., Jackson, L. A., & Ferdinands, J. (2021). Safety and efficacy of NV X-
CoV2373: A phase 3 randomized clinical trial. New England Journal of Medicine,
385(13), 1172-1183. https://doi.org/10.1056/NEJM0a2107659

Pavord, S., Scully, M., Hunt, B. J., Lester, W., Bagot, C., Craven, B., ... & Makris, M.
(2021). Clinical features of vaccine-induced immune thrombocytopenia and
thrombosis. New England Journal of Medicine, 385(18), 1680-1689.
https://doi.org/10.1056/NEJM0a2109908

Polack, F. P., Thomas, S. J., Kitchin, N., Absalon, J., Gurtman, A., Lockhart, S., ... &
Gruber, W. C. (2020). Safety and efficacy of the BNT162b2 mRNA Covid-19
vaccine. New England Journal of Medicine, 383(27), 2603-2615.
https://doi.org/10.1056/NEJM0a2034577

Copyright@ Akshya et al | Page 42


https://doi.org/10.1016/S1473-3099(21)00224-3
https://doi.org/10.1016/S1473-3099(21)00224-3
https://doi.org/10.26355/eurrev_202102_24876
https://doi.org/10.1136/bmj.b2535
https://doi.org/10.1001/jama.2021.2828
https://doi.org/10.1093/infdis/jiac789
https://doi.org/10.1056/NEJMoa2107659
https://doi.org/10.1056/NEJMoa2109908
https://doi.org/10.1056/NEJMoa2034577

World Current Pharmaceutical Research Journal Volume 01, Issue 05

54,

55.

56.

S7.

58.

59.

60.

61.

62.

Sadoff, J., Gray, G., Vandebosch, A., Cardenas, V., Shukarev, G., Grinsztejn, B., ... &
Le Gars, M. (2021). Safety and efficacy of single-dose Ad26.COV2.S vaccine against
Covid-19. New England Journal of Medicine, 384(23), 2187-2201.
https://doi.org/10.1056/NEJM0a2101544

Schinemann, H. J., Higgins, J. P. T., Vist, G. E., Glasziou, P., Akl, E. A., Skoetz, N.,
& Guyatt, G. H. (2020). Completing systematic reviews and meta-analyses. In J. P. T.
Higgins, J. Thomas, J. Chandler, M. Cumpston, T. Li, M. J. Page, & V. A. Welch
(Eds.), Cochrane handbook for systematic reviews of interventions (2nd ed., pp. 405—
431). Wiley. https://doi.org/10.1002/9781119536604

Schwab, B. I, Law, B., & Chen, R. T. (2021). Global safety surveillance of COVID-
19 vaccines: A  systematic review. Vaccine, 39(40), 5901-5909.
https://doi.org/10.1016/j.vaccine.2021.08.077

See, 1., Su, J. R,, Lale, A., Woo, E. J., Guh, A. Y., Shimabukuro, T. T, ... & Shay, D.
K. (2021). US case reports of cerebral venous sinus thrombosis with
thrombocytopenia after Ad26.COV2.S vaccination, March 2 to April 21, 2021. JAMA,
325(24), 2448-2456. https://doi.org/10.1001/jama.2021.7517

Sheikh, A., McMenamin, J., Taylor, B., & Robertson, C. (2021). SARS-CoV-2 Delta
VOC in Scotland: Demographics, risk of hospital admission, and vaccine
effectiveness. The Lancet, 397(10293), 2461-2462. https://doi.org/10.1016/S0140-
6736(21)01358-1

Shimabukuro, T. T., Cole, M., & Su, J. R. (2021). Reports of anaphylaxis after receipt
of mMRNA COVID-19 vaccines in the US—December 14, 2020-January 18, 2021.
JAMA, 325(11), 1101-1102. https://doi.org/10.1001/jama.2021.1967

Skowronski, D. M., Setayeshgar, S., Zou, M., Prystajecky, N., Tyson, J. R., Galanis,
E., ... & Shihi, H. (2021). Comparative single-dose mRNA and ChAdOx1 vaccine
effectiveness against SARS-CoV-2, including variants of concern: A test-negative
design, British Columbia, Canada. Journal of Infectious Diseases, 224(9), 1520-1530.
https://doi.org/10.1093/infdis/jiab430

Slaoui, M., & Hepburn, M. (2020). Developing safe and effective Covid vaccines—
Operation Warp Speed’s strategy and approach. New England Journal of Medicine,
383(18), 1701-1703. https://doi.org/10.1056/NEIJMp2027405

Sterne, J. A. C., Savovi¢, J., Page, M. J., Elbers, R. G., Blencowe, N. S., Boutron, I.,
... & Higgins, J. P. T. (2021). RoB 2: A revised tool for assessing risk of bias in
randomised trials. BMJ, 366, 14898. https://doi.org/10.1136/bm].14898

Copyright@ Akshya et al | Page 43


https://doi.org/10.1056/NEJMoa2101544
https://doi.org/10.1002/9781119536604
https://doi.org/10.1016/j.vaccine.2021.08.077
https://doi.org/10.1001/jama.2021.7517
https://doi.org/10.1016/S0140-6736(21)01358-1
https://doi.org/10.1016/S0140-6736(21)01358-1
https://doi.org/10.1001/jama.2021.1967
https://doi.org/10.1093/infdis/jiab430
https://doi.org/10.1056/NEJMp2027405
https://doi.org/10.1136/bmj.l4898

World Current Pharmaceutical Research Journal Volume 01, Issue 05

63.

64.

65.

66.

67.

68.

69.

70.

Su, J. R., McNeil, M. M., Welsh, K. J., Marquez, P. L., Ng, C., Yan, M. Y., & Cano,
M. V. (2021). Myocarditis and pericarditis after receipt of mRNA COVID-19
vaccines: US Vaccine Adverse Event Reporting System, 2021. Morbidity and
Mortality Weekly Report, 70(27), 977-982.
https://doi.org/10.15585/mmwr.mm7027e2

Tanriover, M. D., Doganay, H. L., Akova, M., Gliner, H. R., Azap, A., Akkan, S., ...
& Unal, S. (2021). Efficacy and safety of an inactivated whole-virion SARS-CoV-2
vaccine (CoronaVac): Interim results of a double-blind, randomised, placebo-
controlled, phase 3 trial in Turkey. The Lancet, 398(10296), 213-222.
https://doi.org/10.1016/S0140-6736(21)01429-X.

Tenforde, M. W., Self, W. H., Adams, K., Gaglani, M., Ginde, A. A., McNeal, T., ...
& Patel, M. M. (2022). Association between mRNA vaccination and COVID-19
hospitalization and  disease  severity. JAMA,  326(20), 2043-2054.
https://doi.org/10.1001/jama.2021.19499.

Thomas, S. J., Moreira, E. D., Kitchin, N., Absalon, J., Gurtman, A., Lockhart, S., ...
& Gruber, W. C. (2021). Safety and efficacy of the BNT162b2 mRNA Covid-19
vaccine through 6 months. New England Journal of Medicine, 385(19), 1761-1773.
https://doi.org/10.1056/NEJM0a2110345.

Voysey, M., Clemens, S. A. C., Madhi, S. A., Weckx, L. Y., Folegatti, P. M., Aley, P.
K., ... & Pollard, A. J. (2021). Safety and efficacy of the ChAdOx1 nCoV-19 vaccine
(AZD1222) against SARS-CoV-2: An interim analysis of four randomised controlled
trials in Brazil, South Africa, and the UK. The Lancet, 397(10269), 99-111.
https://doi.org/10.1016/S0140-6736(20)32661-1.

Witberg, G., Barda, N., Hoss, S., Richter, D., Wiessman, M., Aviv, Y., ... &
Kornowski, R. (2021). Myocarditis after Covid-19 vaccination in a large health care
organization. New England Journal of Medicine, 385(23), 2132-2139.
https://doi.org/10.1056/NEJM0a2110737.

Woodworth, K. R., Moulia, D., Collins, J. P., Hadler, S. C., Jones, J. M., Reddy, S.
C., ... & Oliver, S. E. (2022). The advisory committee on immunization practices’
interim recommendation for use of Pfizer-BioNTech COVID-19 vaccine in children
aged 5-11 years—United States, November 2021. Morbidity and Mortality Weekly
Report, 70(45), 1579-1583. https://doi.org/10.15585/mmwr.mm7045¢e1.

World Health Organization. (2020). WHO Director-General’s opening remarks at the
media briefing on COVID-19—11 March 2020. https://www.who.int/director-

Copyright@ Akshya et al | Page 44


https://doi.org/10.15585/mmwr.mm7027e2
https://doi.org/10.1016/S0140-6736(21)01429-X
https://doi.org/10.1001/jama.2021.19499
https://doi.org/10.1056/NEJMoa2110345
https://doi.org/10.1016/S0140-6736(20)32661-1
https://doi.org/10.1056/NEJMoa2110737
https://doi.org/10.15585/mmwr.mm7045e1
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020

World Current Pharmaceutical Research Journal Volume 01, Issue 05

general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-
briefing-on-covid-19---11-march-2020.

71. World Health Organization. (2025). Global COVID-19 vaccination update: Progress
and challenges as of June 2025. https://www.who.int/publications/i/item/who-covid-
19-vaccination-update-2025.

Copyright@ Akshya et al | Page 45


https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/publications/i/item/who-covid-19-vaccination-update-2025
https://www.who.int/publications/i/item/who-covid-19-vaccination-update-2025

