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Abstract. – OBJECTIVE: The Severe Acute 
Respiratory Syndrome Coronavirus-2 (SARS-
CoV-2) epidemic has instigated enormous dam-
age to the global healthcare system and econo-
mies. A large number of vaccines have been de-
veloped. However, confidence in any COVID-19 
vaccine is essential for its sustainable success. 
The present study aimed to investigate the effi-
cacy of the Oxford-AstraZeneca (ChAdOx1 CoV-
19) vaccine against SARS-COV-2 cases, hospital 
admissions, type of variants and deaths. 

MATERIALS AND METHODS: This study re-
corded data using electronic platforms PubMed, 
Web of Science, World Health Organization, US-
Food and Drug Authorities-FDA, Facts sheets, and 
Pharmaceutical Websites. Initially, 278 articles and 
reports were identified, and after revising the ab-
stracts, 39 studies, clinical trials and organizations, 
reports were selected for a detailed analysis. 

RESULTS: The efficacy of the Oxford-Astra-
Zeneca COVID-19 vaccine against symptomatic 
COVID-19 cases after the first dose was 60.59% 
(p=0.00001) and after the second dose was 
66.84% (p=0.00001). The highest efficacy was 
against the Alpha variant 58.80% (p=0.00001) 
and the lowest efficacy was against the Beta 
variant 30.83% (p=0.00001). However, the over-
all efficacy against the SARS-CoV-2 variants af-
ter the first dose was 49.20%. The highest ef-
ficiency of SARS-CoV-2 variants after the sec-
ond dose against the Beta (B.1.351) variant was 
90.34% (p=0.00001), while the lowest efficacy was 
against the Omicron (B.1.1.529) variant 46.46% 
(p=0.00001), with overall efficacy against SARS-
CoV-2-2 variants after the second dose 73.73%. 
The highest efficacy against emergency admis-
sion was 94.42% (p=0.00001), while the lowest 
efficacy was 86.57% (p=0.00001), with overall ef-
ficacy against ICU, hospital, and emergency ad-
missions after the second dose was 87.74%. Fur-
thermore, the efficacy of the Oxford-AstraZene-
ca vaccine against deaths after the second dose 
was 87.44% (p=0.00001).  

CONCLUSIONS: The efficacy of the Ox-
ford-AstraZeneca COVID-19 vaccine against 
symptomatic COVID-19 cases, various variants, 
ICU, and emergency admissions, and against 
deaths was high. The present study results pro-
vide valuable insights for healthcare workers, 
policymakers, and researchers about the pre-
cise efficacy levels against symptomatic cases, 
hospitalization, and mortality across the diverse 
populations and age groups.
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pandemic. 

Introduction

The Severe Acute Respiratory Syndrome 
Coronavirus-2 (SARS-CoV-2) outbreak, also 
known as the COVID-19 pandemic, has caused 
an unprecedented public healthcare and econom-
ic crisis worldwide. The outbreak originated in 
Wuhan, Hubei Province in December 2019 and 
was declared a global pandemic on 11th of March, 
2020, by the World Health Organization. The vi-
rus spread globally, causing over 768.18 million 
cases and 6.94 million deaths as of June 20, 20231. 

The difficulty in controlling COVID-19 is at-
tributed to its high transmission rate, which al-
lows rapid spread from person to person, lack of 
symptomatic cases which makes it difficult to 
identify and isolate patients, and a long incuba-
tion period of 2 weeks during which an infected 
person may spread it to others2. The emergence of 
the Omicron SARS-CoV-2 new variant has differ-
ent biological and epidemiological characteristics 
making it more contagious than other variants3. 
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The more infectious mutated variants, such as the 
delta and Omicron variants, have further compli-
cated efforts to control the pandemic by limiting 
the vaccine’s effectiveness4.

While facing all these challenges, the medical 
community tirelessly worked round-the-clock to 
develop several types of vaccines. The SARS-
CoV-2 virus has surface spike proteins (S-pro-
tein) through which it binds to the host angio-
tensin-converting enzyme 2 (ACE2). Antibodies 
produced against the vaccine bind to the S-pro-
tein, preventing its attachment and endocytosis 
by the host cells, neutralizing the virus5. The sev-
eral types of vaccines currently available include 
mRNA vaccines Pfizer-BioNTech and Moderna, 
viral vector vaccines Janssen and AstraZeneca, 
and inactivated vaccines Sinovac and Bharat Bio-
tech’s Covaxin6. 

The Food and Drug Administration (FDA) 
issued emergency authorization for COVID-19 
vaccines in December 20207. The global coverage 
of COVID-19 vaccines currently stands at around 
70% of the total population. Despite the progress 
made in vaccine affordability and distribution, 
low- and middle-income countries are still partic-
ularly affected by limited access, with only 32.3% 
of the total population receiving at least one vac-
cine dose. This contrasts with high-income coun-
tries, where over 74.8% of the population has 
been fully vaccinated8. The World Health Orga-
nization has called for more equitable access to 
vaccines, highlighting international cooperation’s 
importance in addressing this global challenge9. 

The Oxford-AstraZeneca vaccine, also known 
as Covishield, is an adenoviral vector vaccine pri-
marily distributed in India, Brazil, and the Unit-
ed Kingdom10. Of the two billion doses admin-
istered, two-thirds have been distributed through 
COVAX facility11. This vaccine has several ad-
vantages over other COVID-19 vaccines, hence 
favored in LMICs. It is easier to transport, and 
store compared to other vaccines, which require 
ultra-cold storage temperatures. Additionally, it 
is cheaper to produce and purchase, making it 
more accessible with limited resources. Although 
safety and side effects analysis are not a prime 
objective of this study, there have been concerns 
regarding reports of thrombosis with thrombo-
cytopenia syndrome in individuals who have re-
ceived the AstraZeneca vaccine12. 

The literature on the efficacy of AstraZen-
eca is still lacking and more studies are needed 
to be conducted on the topic. In this study, we 
aimed to examine the effectiveness of the As-

traZeneca vaccine against COVID-19 infection, 
ICU admissions, hospitalizations, and mortality. 
The analysis includes data from studies conduct-
ed worldwide on heterogeneous populations and 
considered factors such as dosing strategies and 
efficacy against various variants. By providing 
important data regarding the effectiveness of the 
AstraZeneca vaccine, this study provides valu-
able insights that can aid policymakers, public 
health officials, and healthcare providers in mak-
ing informed decisions about vaccine deployment 
and vaccine prioritization strategies. It will also 
pave the way for future research and guide the de-
velopment of effective public health interventions 
to combat the COVID-19 pandemic.

Materials and Methods

The present study was conducted in the “De-
partment of Physiology, College of Medicine, 
King Saud University, Riyadh, Saudi Arabia”. 

Selection of Studies and Data Collection
The data were collected using electronic plat-

forms such as PubMed, Web of Science, and oth-
er evidence-based websites, including the World 
Health Organization, US Food and Drug Authori-
ties-FDA, and AstraZeneca Fact Sheets, Pharma-
ceutical Company Websites. We filtered the data 
using the key terms SARS-CoV-2, COVID-19 
vaccine, Oxford-AstraZeneca, effectiveness, effi-
cacy, ChAdOx1, AZD1222, and Vaxzevria. From 
the 278 results, after screening, we identified 142 
articles and reports. After going through the ab-
stracts, finally, 39 studies13-51 were selected for a 
detailed analysis and discussion (Figure 1). These 
studies included phase 2/3 randomized control 
trials, real-world studies, and observational stud-
ies evaluating the effectiveness of the Oxford-As-
traZeneca vaccine. 

Inclusion and Exclusion Criteria 
There were no limitations on study design, 

type, or publication language. We included stud-
ies with a heterogeneous population with no 
limitation on the age or gender of participants, 
variants of COVID-19, comorbidities, and base-
line serological status. The types of outcomes 
measured the efficiency of the Oxford-AstraZen-
eca vaccine against precise disease endpoints, in-
cluding symptomatic COVID-19 infection, ICU 
admission, and all-cause mortality. For each out-
come, we did not take the time from vaccine ad-
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ministration into account. Instead, the maximum 
effect, regardless of the time from dose adminis-
tration, was included in the data set. When there 
were vaccine effectiveness results available for 
both the entire sample and subgroups (such as dif-
ferent age groups or time intervals), we focused 
on extracting data from the full sample. However, 
we also included separate data from subgroups 
when applicable or full data was not available. 
Additionally, we collected basic information 
about the studies (such as year of publication, au-
thor, title, country, format, and study design), as 
well as details about vaccine doses, the timing of 
outcome assessments since vaccination, and the 
type of variant. The outcomes were separated into 
one or two doses administered where available. 
When measuring AstraZeneca booster dose effi-
cacy, we only included studies with full primary 
series homologous vaccine schedule data. We also 
measured the effectiveness of the vaccine against 

various variants, including Alpha (B.1.1.7), Beta 
(B.1.351), Gamma (P.1), Delta (B.1.617.2), and 
Omicron (B.1.1.529), B.1.128. For studies where 
the specific data on variants were not available, 
the variant that was a majority in that population 
or cohort at that specific period was considered 
for analysis. For each outcome, we extracted the 
95% confidence interval (CI) as reported by the 
authors when available.

Statistical Analysis
The data were collected and arranged in an 

Excel worksheet. The data were rechecked by 
another team member before analysis. The sta-
tistical analyses were performed using “Review 
Manager 5.4.1”. The overall efficacy of the Ox-
ford-AstraZeneca COVID-19 vaccine with 95% 
confidence intervals (CIs) was estimated using the 
Mantel-Haenszel method50. A value of p < 0.05 
was considered as the level of significance. The 

Figure 1. PRISMA Flow Diagram for the selection of documents.
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Cochrane Chi-squared test was used to evaluate 
heterogeneity among articles, with a p < 0.05 indi-
cating the existence of heterogeneity. To estimate 
the impact of heterogeneity on the meta-analysis, 
the I2 value was calculated. I2 values ≥ 50% and p 
< 0.05 indicated a moderate to high degree of het-
erogeneity among pooled studies. A fixed-effect 
design was used when I2 < 50% and p > 0.05; oth-
erwise, a random-effects model was adopted”51.

Results

The studies recruited samples from over 13 
countries, including the UK, Brazil, Scotland, 
Spain, India, Hungary, Argentina, Malaysia, 
Sweden, the US, Chile, Peru, and South Africa. 
Out of the total studies analyzed, data on double 
dose were only included in 16 studies, data on 
single dose only were included in 5 studies, and 
data on both the first and second dose were re-
ported in 11 studies, only 4 studies reported data 
specifically related to booster doses. Data on the 
alpha variant were reported in 11 studies, data on 
the delta variant were available in 10 studies data 
on the beta variant were reported in 4 studies, 
data on the Omicron variant were reported in 3 
studies, data on the zeta variant were reported in 
one study, and data on the B.1.128 variant were 
reported in 1 study. The data on efficacy against 
hospitalization were available in 14 studies, data 
on efficacy against death were collected from 10 
studies, and data on efficacy against ICU admis-
sion were collected from 4 studies. The vaccine 
effectiveness met WHO guidelines for adequate 
protection at baseline, reaching 70% for the first 
dose and 60% for the second dose.

Efficacy Against Symptomatic 
COVID-19 Cases

First dose
Eight studies (Figure 2) reported the vaccine 

efficacy of the Oxford-AstraZeneca COVID-19 
vaccine against symptomatic COVID-19 after the 
first dose. The Cochran’s Q test and I2 statistic re-
vealed significant heterogeneity (Q-value=386.71, 
p=0.00001, I2=98%), so a random model was used. 
The forest plot analysis showed that the overall 
efficacy against symptomatic COVID-19 after 
the first dose was significantly higher; 60.59%, 
p=0.00001 (Figure 2). 

Second Dose
Sixteen studies (Figure 3) demonstrated 

the vaccine efficacy of the Oxford-AstraZen-
eca COVID-19 vaccine against symptomatic 
Covid-19 after the second dose. The Cochran’s Q 
test and I2 statistic revealed significant heteroge-
neity (Q-value=449.93, p=0.00001, I2=97%), so a 
random model was used. The forest plot analysis 
showed that the overall efficacy against symp-
tomatic COVID-19 after the second dose was sig-
nificantly higher; 66.84%, p=0.00001 (Figure 3). 

Vaccine Efficacy Against 
SARS-CoV-2 Variants

First dose
Twelve studies (Figure 4) reported the vaccine 

efficacy of the Oxford-AstraZeneca COVID-19 
vaccine against SARS-CoV-2 variants after the 
first dose. The Cochran’s Q test and I2 statis-
tic revealed a significant heterogeneity (p<0.05, 

Figure 2. Efficacy of Oxford-AstraZeneca COVID-19 vaccine against symptomatic COVID-19 patients after the first dose.
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I2=50%), so a random model was used. The forest 
plot analysis showed that the highest efficacy was 
against the Alpha variant (58.80%, p<0.00001), 
while the lowest efficacy was against the Beta 

variant (30.83%, p<0.00001). The overall efficacy 
of the Oxford-AstraZeneca COVID-19 vaccine 
against the SARS-CoV-2 variants after the first 
dose was 49.20% (Figure 4).

Figure 3. Efficacy of Oxford-AstraZeneca COVID-19 vaccine against symptomatic COVID-19 patients after the second dose.

Figure 4. Efficacy of Oxford-AstraZeneca COVID-19 vaccine against SARS-CoV-2 variants after the first dose.
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Second dose
Seventeen studies (Figure 5) reported the 

vaccine efficacy of the Oxford-AstraZeneca 
COVID-19 vaccine against SARS-CoV-2 vari-
ants after the second dose. The Cochran’s Q 
test and I2 statistic revealed a significant hetero-
geneity (p<0.05, I2>50%), so a random model 
was used. The forest plot analysis showed that 
the highest efficacy was against the Beta vari-
ant (90.34%, p<0.00001), while the lowest effi-
cacy was against the Omicron variant (46.46%, 
p<0.00001). The overall efficacy of the Ox-
ford-AstraZeneca COVID-19 vaccine against 
SARS-CoV-2 variants after the 2nd dose was 
73.73% (Figure 5).

Efficacy Against ICU, Hospital, 
and Emergency Admissions

Second dose
Fourteen studies (Figure 6) reported the vac-

cine efficacy of Oxford-AstraZeneca COVID-19 
vaccine against ICU, hospital, and emergency 
admissions after the second dose. The Cochran’s 
Q test and I2 statistic revealed a significant het-
erogeneity (p<0.05, I2>50%), so a random mod-
el was used. The forest plot analysis showed 
that the highest efficacy was against emergen-
cy admissions (94.42%, p<0.00001), while the 
lowest efficacy was against hospital admission 
(86.57%, p<0.00001). The overall efficacy of the 

Figure 5. Efficacy of Oxford-AstraZeneca COVID-19 vaccine against SARS-CoV-2 variants after the second dose.
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Oxford-AstraZeneca COVID-19 vaccine against 
ICU, hospital, and emergency admissions after 
the second dose was 87.74% (Figure 6).

Efficacy Against Deaths Due to 
COVID-19 

Second dose
Six studies (Figure 7) reported the vaccine 

efficacy of the Oxford–AstraZeneca COVID-19 
vaccine against deaths after the second dose. The 
Cochran’s Q test and I2 statistic revealed a signif-
icant heterogeneity (Q-value=94.02 p<0.00001, 
I2=95%), so a random model was used. The for-
est plot analysis showed that the overall efficacy 
against deaths after the 2nd dose was significantly 
higher 87.44%, p=0<0.00001 (Figure 7). 

Discussion

On 23rd November 2020, the Oxford-Astra-
Zeneca vaccine was approved by the UK Medi-

cines and Healthcare Products Regulatory Agen-
cy for emergency use authorization in the UK for 
the adult population of age >18 years. The recom-
mended vaccine schedule involved administering 
two full doses 4-12 weeks apart. A pooled analy-
sis from the UK and Brazil phase 3 trial showed 
that the overall vaccine efficacy was 70.4% in pre-
venting COVID-19 symptomatic infection13. The 
present study provided updated primary efficacy 
results based on an extensive global literature of 
thirty-nine studies. This study goes beyond pri-
mary efficacy assessment and provides a break-
down of single vs. double vaccine doses and effi-
cacy against multiple variants. In this study, high 
efficacy was observed following the administra-
tion of vaccine doses. 

Since the declaration of a pandemic and world-
wide emergency status, scientists have worked re-
lentlessly to create effective vaccines that would not 
have major side effects. To ensure this, they have 
conducted multiple phase 2 and 3 trials. However, 
the data on the efficacy conducted in the controlled 
environment of these trials cannot be extrapolated 

Figure 6. Efficacy of Oxford-AstraZeneca COVID-19 vaccine against ICU, hospital, and emergency admissions after the 
second dose.
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to the general heterogeneous population. After the 
vaccines were issued worldwide, real-world trials 
were conducted to detect the efficacy and side ef-
fects. Initially, data were collected for the Pfizer 
vaccine, which is considered the vaccine with high 
efficacy, but it is also the most studied as compared 
to the Oxford-AstraZeneca vaccine, which only 
has a limited number of studies. In this study, we 
reported the efficacy of the Oxford-AstraZeneca 
vaccine after analyzing 39 different studies. 

Meo et al52 reported that Pfizer/BioNTech and 
Oxford-AstraZeneca vaccinations decreased the 
number of SARS-CoV-2 cases and deaths after 
the vaccination compared to before the vaccina-
tion campaign at country levels. This country-
wide vaccination study demonstrated that vacci-
nation is the best tool to combat such pandemics.   

The World Health Organization (WHO) has 
established a specific threshold to define adequate 
COVID-19 vaccine effectiveness. The vaccines 
demonstrate the effectiveness of at least 70% 
against symptomatic infections and 90% against 
hospitalizations or mortality, with a lower 95% 
confidence interval (CI) of at least 50% and 70%, 
respectively. According to this threshold, Ox-
ford-AstraZeneca proves to be effective against 
symptomatic COVID-19 infection with an effica-
cy of 70% and against hospitalizations with an ef-
ficacy of 90%13,14. The analysis conducted in this 
study presents compelling evidence supporting 
the efficacy of administering two standard doses 
of the vaccine. Our data is comparable to the sin-
gle-blind randomized controlled trials13 done in the 
UK (COV001, COV002), Brazil (COV003), and 
South Africa (COV005), which reported overall 
efficacy against symptomatic infection as 70.4% 
(95.8CI, 54.8-80.6%) after 2 full doses. Another 
large RCT phase 3 trial15 done in the US, Peru, and 
Chile found a similar efficacy of 74.0% against 
symptomatic COVID-19 (95% CI, 65.3-80.5%). 

Likewise, the initial dose of the AstraZeneca 
vaccine also demonstrated sufficient effective-
ness, with a 67% efficacy against symptomatic 
COVID-19 infection. However, it is important to 
note that the data contributing to this efficacy rate 
is widely distributed, ranging from 34.2% (95% 
CI, 30.1-38.1) to a corrected vaccine efficacy of 
95.13% two weeks after the first dose (with a range 
of 92.72-96.74). In our statistical analysis, we were 
able to identify a more reliable efficacy estimate. 
Despite this, our analysis suggests that further in-
vestigation is needed regarding the possibility of a 
single-dose regimen. Implementing a single-dose 
regimen could potentially reduce the burden on 
low- to middle-income countries in terms of vac-
cine purchase, distribution costs, and community 
acceptance. This could contribute to achieving a 
higher vaccination rate in the population, leading 
to herd immunity.

The Alpha variant emerged in the United King-
dom in late 2020. AstraZeneca’s efficacy against 
this variant is the most studied, with most studies 
conducted in the UK and Scotland. A communi-
ty-based study of the adult population >18 years 
in the UK showed vaccine efficacy of 79% against 
symptomatic infection after the second dose (56-
90%) and 63% after the first dose (55-69%). This 
is in stark contrast to a prospective cohort study 
in Spain stating 50% efficacy against symptomat-
ic COVID-19 (95% CI, 37-61%)25. 

The Delta variant, which emerged in late 2020 
and quickly became the predominant variant in 
India, posed a significant challenge27. However, 
no specific data is available from India regarding 
the efficacy of the AstraZeneca vaccine against 
the Delta variant. The Delta variant gained dom-
inance in the United States during the summer 
of 2021. However, the Omicron variant has now 
surpassed it as the predominant variant, accord-
ing to estimates by the Centers for Disease Con-

Figure 7. Efficacy of Oxford-AstraZeneca COVID-19 vaccine against deaths after the second dose.
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trol and Prevention. While focusing solely on the 
Omicron variant in our study analysis, we found 
that the baseline levels of vaccine effectiveness 
did not meet the established criteria for vaccine 
efficacy. This is concerning, considering that the 
Omicron variant has been the dominant variant 
in some states for over a year now. Other studies 
have also indicated that the efficacy against the 
Omicron variant did not reach sufficient levels to 
effectively prevent infections or hospitalizations. 
However, the overall efficacy of the Oxford-As-
traZeneca COVID-19 vaccine against symptom-
atic COVID-19 cases, variants against hospital 
admissions and deaths was appropriately good.

Study Strengths and Limitations
The study’s strengths are the efficacy of Ox-

ford-AstraZeneca COVID-19 vaccine was ana-
lyzed based on the worldwide large sample size 
and extensive literature. The efficacy data were 
from diverse sites targeting different ethnicities 
and countries, including the UK, Brazil, Scot-
land, Spain, India, Hungary, Argentina, Malay-
sia, Sweden, the US, Chile, Peru, and South Af-
rica. In addition, this report goes beyond primary 
efficacy assessment and provides a breakdown 
of single vs. double vaccine doses and efficacy 
against multiple variants. Moreover, this study 
analysis provides valuable insights for healthcare 
workers, policymakers, and researchers, inform-
ing them about the precise efficacy levels against 
symptomatic infection, hospitalization, and mor-
tality across diverse populations and age groups. 
Similar to other studies, this study has some lim-
itations: trust and confidence in any COVID-19 
vaccine is essential to its sustainable success, and 
efficacy is an important consideration, but still, 
such large sample-sized studies are needed to 
highlight more data from the developing nations 
for the better understanding of the efficacy of the 
vaccine. 

Conclusions

The efficacy of the Oxford-AstraZene-
ca COVID-19 vaccine against symptomatic 
COVID-19 cases after the first dose was 60.59% 
and after the second dose was 66.84%. The high-
est efficacy was against the Alpha variant and 
the lowest efficacy was against the Beta variant. 
However, the overall efficacy against the SARS-
CoV-2 variants after the first dose was 49.20%. 

The highest efficiency of SARS-CoV-2 variants 
after the second dose against the Beta variant was 
90.34%, while the lowest efficacy was against 
the Omicron (B.1.1.529) variant at 46.46%, with 
overall efficacy against SARS-CoV-2-2 variants 
after the second dose 73.73%. The highest effi-
cacy against emergency admission was 94.42%, 
while the lowest efficacy was 86.57%, with over-
all efficacy against ICU, hospital, and emergen-
cy admissions after the second dose was 87.74%, 
and efficacy of the Oxford-AstraZeneca vaccine 
against deaths after the second dose was 87.44%. 
This study provides updated efficacy results 
based on worldwide extensive literature-based 
data from the UK, Brazil, Scotland, Spain, In-
dia, Hungary, Argentina, Malaysia, Sweden, the 
US, Chile, Peru, and South Africa. In addition, 
this report goes beyond primary efficacy assess-
ment and provides a breakdown of single vs. dou-
ble vaccine doses and efficacy against multiple 
variants. Notably, higher effectiveness was ob-
served following the administration of a double 
dose. The present study results provide valuable 
insights for healthcare workers, policymakers, 
and researchers about the precise efficacy levels 
against symptomatic cases, hospitalization, and 
mortality across diverse populations. 

Acknowledgements
The authors extend their appreciation to the “Researchers 
Supporting Project (RSP-2023 R47), King Saud University, 
Riyadh, Saudi Arabia”.

Funding
The study was funded by King Saud University, Riyadh, 
Saudi Arabia (RSP-2023 R47).

Conflicts of Interest 
No conflict of interest.

Ethics Approval
The data were recorded from publicly available data-based 
web sources and had no direct involvement of animals or 
humans; hence ethical approval is not required. 

Informed Consent
Not required. 

Availability of Data and Materials
The data may be provided on reasonable request. 



S.A. Meo, S. Aftab, N.M. Bayoumy, A.S. Meo

10142

Authors’ Contribution
SAM, study concept, manuscript writing and editing. SA, 
literature review, data collection and data entry; NMB, data 
analysis, ASM, literature review and data checking. 

ORCID ID
Sultan Ayoub Meo: 0000-0001-9820-1852
Simal Aftab: 0009-0006-8701-2486
Nervana M. Bayoumy: 0000-0002-4285-9097 
Anusha Sultan Meo: 0000-0001-5213-3233

References

    1)	World Health Organization (WHO) COVID-19 
Dashboard. Available at: https://covid19.who.int. 
Cited date June 2, 2023.

    2)	World Health Organization. COVID-19: How is 
it transmitted? Available at: https://www.who.int/
news-room/q-a-detail/coronavirus-disease-covid-
19-how-is-it-transmitted. Cited date June 2, 2023. 

    3)	Meo SA, Meo AS, Al-Jassir FF, Klonoff DC. Omi-
cron SARS-CoV-2 new variant: global prevalence 
and biological and clinical characteristics. Eur 
Rev Med Phar Sci 2021; 25: 8012-8018. 

    4)	Singh H, Dahiya N, Yadav M, Sehrawat N. Emer-
gence of SARS-CoV-2 New Variants and Their 
Clinical Significance. Can J Infect Dis Med Micro-
biol 2022; 7336309. 

    5)	Centres for Disease Control and Prevention. Dif-
ferent COVID-19 Vaccines. Available at: https://
www.cdc.gov/coronavirus/2019-ncov/vaccines/
different-vaccines/overview-COVID-19-vaccines.
html. Cited Date June 2, 2023.

    6)	Krammer F. SARS-CoV-2 vaccines in develop-
ment. Nature 2020; 586: 516-527. 

    7)	US Food and Drug. FDA Approves First COVID-19 
Vaccine. Available at. https://www.fda.gov/news-
events/press-announcements/fda-approves-first-
covid-19-vaccine. Cited date June 12, 2023. 

    8)	Our Word in Data. Coronavirus (COVID-19) Vac-
cinations. Available at: https://ourworldindata.org/
covid-vaccinations Cited date June 12, 2023.

    9)	World Health Organization (WHO). COVID 19 
Vaccine: Available at: https://www.who.int/emer-
gencies/diseases/novel-coronavirus-2019/covid-
19-vaccines. Cited Date June 12, 2023

  10)	Knoll MD, Wonodi C. Oxford-AstraZeneca 
COVID-19 vaccine efficacy. Lancet 2021; 397: 72-
74. 

  11)	 AstraZeneca. Almost two-thirds of vaccine dos-
es are delivered to low- and lower-middle-in-
come countries. Available at: https://www.astra-
zeneca.com/media-centre/press-releases/2021/
two-billion-doses-of-astrazenecas-covid-19-vac-
cine-supplied-to-countries-across-the-world-
less-than-12-months-after-first-approval.html. Cit-
ed date June 14, 2023.

  12)	Long B, Bridwell R, Gottlieb M. Thrombosis with 
thrombocytopenia syndrome associated with 
COVID-19 vaccines. Am J Emerg Med 2021; 49: 
58-61. 

  13)	Voysey M, Clemens SAC, Madhi SA. Safety 
and efficacy of the ChAdOx1 nCoV-19 vaccine 
(AZD1222) against SARS-CoV-2: an interim anal-
ysis of four randomised controlled trials in Brazil, 
South Africa, and the UK. Lancet 2021; 397: 99-
111. 

  14)	Voysey M, Costa Clemens SA, Madhi SA. Sin-
gle-dose administration and the influence of the 
timing of the booster dose on immunogenici-
ty and efficacy of ChAdOx1 nCoV-19 (AZD1222) 
vaccine: a pooled analysis of four randomised tri-
als. Lancet 2021; 397: 881-891. 

  15)	Falsey AR, Sobieszczyk ME, Hirsch I. Phase 
3 Safety and Efficacy of AZD1222 (ChAdOx1 
nCoV-19) Covid-19 Vaccine. N Engl J Med 2021; 
385: 2348-2360. 

  16)	Sobieszczyk ME, Maaske J, Falsey AR. Durabili-
ty of protection and immunogenicity of AZD1222 
(ChAdOx1 nCoV-19) COVID-19 vaccine over 6 
months. J Clin Invest 2022; 132: e160565. 

  17)	Lopez Bernal J, Andrews N, Gower C. Effective-
ness of the Pfizer-BioNTech and Oxford-Astra-
Zeneca vaccines on COVID-19 related symp-
toms, hospital admissions, and mortality in old-
er adults in England: test negative case-control 
study. BMJ 2021; 373: 1088. 

  18)	Emary KRW, Golubchik T, Aley PK. 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 ran-
domised controlled trial. Lancet 2021; 397: 
1351-1362. 

  19)	Pouwels KB, Pritchard E, Matthews PC. Effect of 
Delta variant on viral burden and vaccine effec-
tiveness against new SARS-CoV-2 infections in 
the UK. Nat Med 2021; 27: 2127-2135. 

  20)	Whitaker HJ, Tsang RSM, Byford R. Pfizer-BioN-
Tech and Oxford AstraZeneca COVID-19 vaccine 
effectiveness and immune response amongst in-
dividuals in clinical risk groups J Infect 2022; 84: 
675-683. 

  21)	Amirthalingam G, Bernal JL, Andrews NJ. Sero-
logical responses and vaccine effectiveness for 
extended COVID-19 vaccine schedules in En-
gland. Nat Commun 2021; 12: 7217. 

  22)	Nordström P, Ballin M, Nordström A. Risk of in-
fection, hospitalisation, and death up to 9 months 
after a second dose of COVID-19 vaccine: a ret-
rospective, total population cohort study in Swe-
den. Lancet 2022; 399: 814-823. 

  23)	Ghosh S, Shankar S, Chatterjee K. COVISH-
IELD (AZD1222) VaccINe effectiveness among 
healthcare and frontline Workers of INdian 
Armed Forces: Interim results of VIN-WIN co-
hort study. Med J Armed Forces India 2021; 77: 
S264-S270. 

  24)	Bobdey S, Kaushik SK, Sahu R. Effectiveness 
of ChAdOx1 nCOV-19 Vaccine: Experience of a 
tertiary care institute. Med J Armed Forces India 
2021; 77: S271-S277. 

  25)	Martínez-Baz I, Miqueleiz A, Casado I. Effective-
ness of COVID-19 vaccines in preventing SARS-
CoV-2 infection and hospitalisation, Navarre 
Spain January to April 2021. Euro Surveill 2021; 
26: 2100438. 



Efficacy of Oxford-AstraZeneca (ChAdOx1 CoV-19) vaccine 

10143

  26)	Cerqueira-Silva T, Andrews JR, Boaventura VS. 
Effectiveness of CoronaVac, ChAdOx1 nCoV-19, 
BNT162b2, and Ad26.COV2. S among individu-
als with previous SARS-CoV-2 infection in Brazil: 
a test-negative, case-control study. Lancet Infect 
Dis 2022; 22: 791-801. 

  27)	Lopez BJ, Andrews N, Gower C. Effectiveness of 
COVID-19 Vaccines against the B.1.617.2 (Delta) 
Variant. N Engl J Med 2021; 385: 585-594. 

  28)	Sheikh A, McMenamin J, Taylor B, Robertson C. 
Public Health Scotland, and the EAVE II Collab-
orators. SARS-CoV-2 Delta VOC in Scotland: de-
mographics, risk of hospital admission, and vac-
cine effectiveness. Lancet 2021; 397: 2461-2462. 

  29)	Nasreen S, Chung H, He S. Effectiveness of 
COVID-19 vaccines against symptomatic SARS-
CoV-2 infection and severe outcomes with variants 
of concern in Ontario. Nat Microbiol 2022; 7: 379-
385. 

  30)	Pritchard E, Matthews PC, Stoesser N. Impact of 
vaccination on new SARS-CoV-2 infections in the 
United Kingdom. Nat Med 2021; 27: 1370-1378. 

  31)	Paris C, Perrin S, Hamonic S. Effectiveness of 
mRNA-BNT162b2, mRNA-1273, and ChAdOx1 
nCoV-19 vaccines against COVID-19 in health-
care workers: an observational study using sur-
veillance data. Clin Microbiol Infect 2021; 27: e5-
1699.e8. 

  32)	Madhi SA, Baillie V, Cutland CL. Efficacy of the ChA-
dOx1 nCoV-19 Covid-19 Vaccine against the B.1.351 
Variant. N Engl J Med 2021; 384: 1885-1898. 

  33)	Andrews N, Tessier E, Stowe J. Duration of 
Protection against Mild and Severe Disease by 
Covid-19 Vaccines. N Engl J Med 2022; 386: 340-
350. 

  34)	McKeigue PM, McAllister DA, Hutchinson SJ, 
Robertson C, Stockton D, Colhoun HM. Vac-
cine efficacy against severe COVID-19 about 
delta variant (B.1.617.2) and time since second 
dose in patients in Scotland (REACT-SCOT): a 
case-control study. Lancet Respir Med 2022; 10: 
566-572. 

  35)	Menni C, May A, Polidori L. COVID-19 vaccine 
waning and effectiveness and side-effects of 
boosters: a prospective community study from 
the ZOE COVID Study. Lancet Infect Dis 2022; 
22: 1002-1010. 

  36)	Suah JL, Tng BH, Tok PSK. Real-world effec-
tiveness of homologous and heterologous 
BNT162b2, CoronaVac, and AZD1222 booster 
vaccination against Delta and Omicron SARS-
CoV-2 infection. Emerg Microbes Infect 2022; 11: 
1343-1345. 

  37)	Vokó Z, Kiss Z, Surján G. Nationwide effective-
ness of five SARS-CoV-2 vaccines in Hunga-
ry-the HUN-VE study. Clin Microbiol Infect 2022; 
28: 398-404. 

  38)	Paranthaman K, Subbarao S, Andrews N. Effec-
tiveness of BNT162b2 and ChAdOx-1 vaccines in 
residents of long-term care facilities in England 
using a time-varying proportional hazards model. 
Age Ageing 2022; 51: 115. 

  39)	Rearte A, Castelli JM, Rearte R. Effectiveness 
of rAd26-rAd5, ChAdOx1 nCoV-19, and BBIBP-
CorV vaccines for risk of infection with SARS-

CoV-2 and death due to COVID-19 in people 
older than 60 years in Argentina: a test-nega-
tive, case-control, and retrospective longitudinal 
study. Lancet 2022; 399: 1254-1264. 

  40)	Rahmani K, Shavaleh R, Forouhi M. The ef-
fectiveness of COVID-19 vaccines in reducing 
the incidence, hospitalization, and mortality from 
COVID-19: A systematic review and meta-analy-
sis. Front Public Health 2022; 10: 873596. 

  41)	Vokó Z, Kiss Z, Surján G. Nationwide effective-
ness of five SARS-CoV-2 vaccines in Hunga-
ry-the HUN-VE study. Clin Microbiol Infect 2022; 
28: 398-404. 

  42)	Vasileiou E, Simpson CR, Shi T. Interim findings 
from first-dose mass COVID-19 vaccination roll-
out and COVID-19 hospital admissions in Scot-
land: a national prospective cohort study. Lancet 
2021; 397: 1646-1657. 

  43)	Clemens SAC, Folegatti PM, Emary KRW. Effi-
cacy of ChAdOx1 nCoV-19 (AZD1222) vaccine 
against SARS-CoV-2 lineages circulating in Bra-
zil. Nat Commun 2021; 12: 5861. 

  44)	Hyams C, Marlow R, Maseko Z. Effectiveness 
of BNT162b2 and ChAdOx1 nCoV-19 COVID-19 
vaccination at preventing hospitalisations in 
people aged at least 80 years: a test-negative, 
case-control study. Lancet Infect Dis 2021; 21: 
1539-1548. 

  45)	Shrotri M, Krutikov M, Palmer T. Vaccine effec-
tiveness of the first dose of ChAdOx1 nCoV-19 
and BNT162b2 against SARS-CoV-2 infection in 
residents of long-term care facilities in England 
(VIVALDI): a prospective cohort study. Lancet In-
fect Dis 2021; 21: 1529-1538. 

  46)	Andrews N, Stowe J, Kirsebom F. Covid-19 Vac-
cine Effectiveness against the Omicron (B.1.1.529) 
Variant. N Engl J Med. 2022; 386: 1532-1546. 

  47)	Martínez-Baz I, Trobajo-Sanmartín C, Miqueleiz 
A. Product-specific COVID-19 vaccine effective-
ness against secondary infection in close con-
tacts, Navarre, Spain, April to August 2021. Euro 
Surveill 2021; 26: 2100894. 

  48)	Imai N, Hogan AB, Williams L. Interpreting esti-
mates of coronavirus disease 2019 (COVID-19) 
vaccine efficacy and effectiveness to inform sim-
ulation studies of vaccine impact: a systematic re-
view. Wellcome Open Res 2021; 6: 185. 

  49)	Graña C, Ghosn L, Evrenoglou T. Efficacy, and 
safety of COVID-19 vaccines. Cochrane Data-
base Syst Rev. 2022; 12: 015477. 

  50)	Fidler V, Nagelkerke N. The Mantel-Haenszel 
Procedure Revisited: Models and Generaliza-
tions. Speybroeck N, éditeur. PLoS One 2013; 8: 
e58327

  51)	Borenstein M, Hedges LV, Higgins JPT, Rothstein 
HR. A basic introduction to fixed-effect and ran-
dom-effects models for meta-analysis. Res Synth 
Method 2010; 1: 97‑111. 

  52)	Meo SA, Fahad Al-Jassir F, Al-Qahtani S, Albar-
rak R, Usmani AM, Klonoff DC. Effect of Pfiz-
er/BioNTech and Oxford/AstraZeneca vaccines 
against COVID-19 morbidity and mortality in re-
al-world settings at countrywide vaccination cam-
paign in Saudi Arabia. Eur Rev Med Pharmacol 
Sci 2021; 25: 7185-7191.


