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Abstract: Objective
PubMed, Embase, Cochrane Library, Clinicaltrial.gov, CNKI, Wanfang Data, China Biomedical Literature Service

To evaluate systematically the efficacy and safety of COVID-19 vaccines. Methods

System, and China Clinical Trial Registry were searched for randomized controlled trials of COVID-19 vaccines
published up to December 31, 2020. The Cochrane bias risk assessment tool was used to assess the quality of studies. A
qualitative analysis was performed on the results of clinical trials. Results  Thirteen randomized, blinded, controlled
trials, which involved the safety and efficacy of 11 COVID-19 vaccines, were included. In 10 studies, the 28-day
seroconversion rate of subjects exceeded 80%. In two 10,000-scale clinical trials, the vaccines were effective in 95% and
70.4% of the subjects, respectively. The seroconversion rate was lower than 60% in only one study. In six studies, the
proportion of subjects who had an adverse reaction within 28 days after vaccination was lower than 30%. This proportion
was 30%-50% in two studies and >50% in the other two studies. Most of the adverse reactions were mild to moderate
and resolved within 24 hours after vaccination. The most common local adverse reaction was pain or tenderness at the
injection site, and the most common systemic adverse reaction was fatigue, fever, or bodily pain. The immune response
and incidence of adverse reactions to the vaccines were positively correlated with the dose given to the subjects. The
immune response to the vaccines was worse in the elderly than in the younger population. In 6 studies that compared
single-dose and double-dose vaccination, 4 studies showed that double-dose vaccination produced a stronger immune
response than single-dose vaccination. Conclusions  Most of the COVID-19 vaccines appear to be effective and safe.
Double-dose vaccination is recommended. However, more research is needed to investigate the long-term efficacy and
safety of the vaccines and the influence of dose, age, and production process on the protective efficacy.
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It has been more than a year since the outbreak
of the novel coronavirus pneumonia (COVID-19).
Although the spread of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) that caused
COVID-19 in China was effectively controlled, the
global epidemic has not stopped. According to data
from the World Health Organization, as of 16:05
on February 15,2021, Central European Time, the
cumulative number of confirmed COVID-19 cases
worldwide reached 108,579,352, and the cumulative
deaths reached 2,396,408"). The COVID-19 epidemic

as a major global public health event has become the

[ Received | January 25,2021; [ Accepted | February 19, 2021

primary health threat for all mankind, and impacted
the world’s political, economic and cultural greatly™!.
SARS-CoV-2 is a B-coronavirus with RNA as genetic
material, which enters cell through a spike protein
combined with angiotensin converting enzyme 2“7,
COVID-19 generally manifests as fever and dry
cough, and injuries multiple organ, especially the

[2,5-6]

lungs . Wearing mask and maintaining social

distancing have been confirmed as the most effective
measures to stop the spread of the virus form China’s

[3.7-9]

experience of fighting the epidemic™" ™, and isolation

and symptomatic supportive treatment still dominate
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for COVID-19 patients”’. However, the efficacy of
antiviral drugs and traditional Chinese medicines
needs more evidence!”'"). Due to the low penetration
rate of masks and the limitations of treatment options
abroad"*"!, more and more hopes are pinned on the
development of a COVID-19 vaccine. According to
different targets and technologies, vaccines can be
divided into the following categories: inactivated
vaccines, recombinant spike protein vaccines, viral
vector vaccines, RNA vaccines, live attenuated
vaccines and virus-like particle vaccines, etc!"*'.
Currently, hundreds of COVID-19 candidate vaccine
projects have been registered in the US clinical trial
database (clinicaltrials.gov)!">'”. Results of phase 3
clinical trials of several vaccines are published' .
As of January 1, 2021, China, Russia, the United
States, Britain and other countries have approved
their own mass vaccination plans for the population.
This study evaluated the safety and effectiveness of
the COVID-19 vaccine through systematic literature
review and qualitative analysis for the published

COVID-19 vaccine clinical trial results.

1 Information and methods

This systematic review was completed in
accordance with the guidelines in the "Preferred
Reporting Project for Systematic Evaluation and
Meta-Analysis (PRISMA)">>,

1.1 Literature inclusion criteria

The literature inclusion criteria: (1) The healthy
men or non-pregnant women aged 18 and above;
(2) COVID-19 vaccination as the intervention measure;
(3) The randomized, controlled, and blinded trials;
(4) The clinical trial results indicators include at least
one or more as following: local adverse reactions (pain,
itching, redness, swelling and induration, etc.), systemic
adverse reactions (fever, diarrhea, fatigue, nausea/
vomiting, etc.), the last vaccine neutralizing antibody
geometric mean titer (GMT), seroconversion rate and
other laboratory test indicators measured by live virus

neutralization test 14 days or 28 days after inoculation.

1.2 Literature exclusion criteria

Documents that meet one of the following
conditions were excluded: (1) Medical news, popular
science articles, non-medical papers, reviews, letters,
comments, basic research, case reports, conference
abstracts; (2) No full text or literature published in
a third language other than Chinese and English;
(3) One of overlapping two studies were excluded;
(4) If the data of the literature included in the later
published literature, The former was excluded.
1.3 Literature search

The English databases PubMed, Embase,
Cochrane Library and clinicaltrials.gov databases
were searched. The Chinese databases searched
included CNKI, Wanfang Database, China Biomedical
Literature Service System and China Clinical
Trial Registration Center. In order to ensure the
comprehensiveness of the search results, this system
evaluation used Boolean logic to search by “subject
words + free words”. The main search terms include:
COVID-19, 2019-nCoV, SARS-CoV-2, 2019 novel
coronavirus, vaccines, vaccination, COVID-19
vaccines, mRNA-1273 vaccine, Ad5-nCoV vaccine,
ChAdOx1 COVID-19 vaccine, BNT162 vaccine,
controlled clinical trial, randomized controlled trials,
controlled clinical trial, random, blind, placebo, trial,
Meta, and etc. Chinese search terms include: 37 7Y 5et
PoaE FE iR HT B RAE RN 28 e | 1
BEAILG RIS . BEALS IRBFSE . BEALXTIR . BEL
JCHMT . Meta, 257 | etc.
1.4 Literature screening and data extraction

The literature screening and data extraction were
done independently by two researchers. Differences in
the summary of the results will be discussed and dealt
with by the two researchers or the third researcher. All
results obtained in the database were imported into
Note Express (Wuhan University Library Edition)
software, and duplicate documents were removed
mechanically using the software's duplicate check
function. The initial screening by reading the title and
abstract, and the secondary screening by reading the

full text were completed. The extracted data included:
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the first author, vaccine type, inoculation dose, interval
between inoculations, number of subjects and baseline
characteristics (race, sex ratio, age range or average
age), research design, local and systemic adverse
reactions, laboratory indicators, as well as funds,
sponsors and registration number.
1.5 Methodological quality evaluation

Assess the risk of bias according to the Cochrane
Systematic Review Manual®>*.
1.6 Statistical analysis

The main results of this systematic review
included the safety and effectiveness of the vaccine.
Indicators for evaluating safety included local adverse
reactions (pain, itching, redness, induration, etc.)
and systemic adverse reactions (cough, diarrhea,
fatigue, fever, headache, nausea/vomiting, itching,
muscle pain, joint pain/discomfort, anorexia, etc.).
The immunogenicity indicators included GMT,
seroconversion rate, and the response of IgG or other

specific antibodies to the receptor binding domain.

2 Results

2.1 Literature search results

There were 753 relevant articles published before
December 31, 2020. After screening, 13 papers were
included in the system evaluation!""***"** The process
of document screening was shown in Figure 1.
2.2 Methodological quality evaluation

The 13 included studies all adopted a randomized
control method"’***** with a double-blind method

. . 21-22,27-32,34-35
in 10 studies' !

, and a single-blind method
, and bothsingle-blind method and
double-blind methodin one study"”. All trials hid the

allocation plan. Nine trials had incomplete data or

in 2 studies?"*!

19,22,27,29-31,33- .
[19:22:27.2931.33331 o which 2 had more

{22291

selective reports

missing data in the preprin

. . .. 19,27,30-31,33-35
missed individual data’?"?%3" ];

[19-20,22,29-32,34-35]

, and the remaining 7
9 trials had other
types of bias , for example, Keech et
al.”” did not perform virus neutralization test in the
experimental design. In general, the included literature

had a low risk of bias (Figure 2 & Table 1).
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2.3 The characteristics of the included studies
The 13 included studies were randomized,
blinded, and controlled trials, involving 5 inactivated

[21-22,27-29,34]

vaccines , 2 recombinant spike protein

. 30,32 . 20,31,33 .
vaccines” %, 2 RNA vaccines””*'*” and 2 adenovirus

(1935 Table 2 for details of vaccine

vector vaccines
characteristics and developer information). There were
6 studies comparing the effects of single-dose and
Most of the 13

studies compared the difference of two doses of vaccine

. . 19,27,30-31,33,35
double-dose vaccination!"*"%31333,

at intervals of 2, 3 or 4 weeks. Most studies also
compared the difference between low, medium and high
injection doses. Participants in all trials were adults, and
5 articles reported the results of vaccines in the elderly
population*********]_The baseline characteristics of the

participants were shown in Table 3.

Records identified (n=753) :
PubMed (n=294), Embase (n=130), Cochrane Library (n=69), clinicaltrials.
gov (n=33), China Biomedical Literature Service System (n=46), CNKI (n=84),

Wanfang Data (n=97)
—>| Records excluded for duplication (n=174)

Y
| Records screened (n=579) |

Medical news, popular science articles,

non-medical papers, reviews, letters,

Y

comments, basic research, case reports,
and conference abstracts were excluded

by reading titles and abstracts (n1=547)

Y
Full-text articles assessed for
eligibility (n=32)

Excluded by reading the full text (n=19):
non-RCT (n=9)
preprints (n=7)

\ 4

duplication (n=3)

Y

Studies included in the analysis (n=13)

Figure 1 A flow diagram of literature screening
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Figure 2 Risk assessment of literature bias
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Table 1 Methodological quality evaluation of included studies
. LER Allocation B!H.ldmg e Blinding Incomplete Selective .
Studies sequence participants and  of outcome . Other bias
. concealment outcome data reporting
generation personnel assessment
Voysey 2021 low risk low risk high risk low risk high risk low risk high risk
Polack 2020 low risk low risk high risk low risk low risk low risk high risk
Xia 20207 low risk low risk low risk low risk low risk low risk low risk
Pu 202077 low risk low risk low risk low risk high risk low risk high risk
Xia 202177 low risk low risk low risk low risk high risk low risk low risk
Che 2020 low risk low risk low risk low risk low risk low risk low risk
Ella 2020%”! low risk low risk low risk low risk high risk low risk high risk
Keech 2020 low risk low risk low risk unclear high risk low risk high risk
Mulligan 2020%" low risk low risk low risk low risk high risk low risk high risk
Richmond 2020"* low risk low risk low risk low risk low risk low risk high risk
Walsh 2020 low risk low risk high risk low risk high risk low risk low risk
Zhang 20215 low risk low risk low risk low risk high risk high risk high risk
Zhu 2020 low risk low risk low risk low risk low risk high risk high risk
Table 2 Experimental design and developers of the included studies
Studies Vaccines Adjuvant Research type Phase Developers Registration ID
Voysey 2021 Adenovirus recombinant No Randomized double I/II/IIT AstraZeneca NCT04324606,
vector vaccine (ChAdOx1 /single blind control NCT04400838,
nCoV-19/AZD1222) NCT04444674
Polack 2020%" RNA vaccine (BNT162b2) Lipid Randomized single- II/IIl  BioNTech/Pfizer ~ NCT04368729
nanoparticle blind control
Xia 20207 Inactivated vaccine Aluminum  Randomized double- I/Il  Wuhan Institute of ChiCTR2000031809
hydroxide blind control Biological Products
Co. Ltd
Pu 202077 Inactivated vaccine Aluminum  Randomized double- [ Institute of Medical NCT04412538
hydroxide blind control Biology, Chinese
Academy of Medical
Sciences
Xia 202157 Inactivated vaccine Aluminum  Randomized double- I/Il  Beijing Institute of ChiCTR2000032459
(BBIBP-CorV) hydroxide blind control Biological Products
Che 2020 Inactivated vaccine Aluminum  Randomized double-  1I Institute of Medical NCT04412538
hydroxide blind control Biology, Chinese
Academy of Medical
Sciences
Ella 2020 Inactivated vaccine Algel-IMDGor Randomized double- 1 Bharat Biotech NCT04471519
(BBV152) Algel blind control
Keech 2020"" Recombinant spiroprotein ~ Mareix-ml  Randomized double-  1I Novavax NCT04368988
nanoparticle vaccine blind control
(NVX-CoV2373)
Mulligan 2020°"  RNA vaccine (BNT162b1) Lipid Randomized double-  I/II BioNTech/Pfizer NCT04368728
nanoparticle blind control
Richmond 2020%”"  Recombinant spiroprotein ASO3 or CpG/ Randomized double- I Clover NCT04405908
vaccine (SCB-2019) Alum blind control Biopharmaceuticals
Walsh 2020 RNA vaccine (BNT162b1/ Lipid Randomized single- 1 BioNTech/ Pfizer NCT04368728
BNT162b2) nanoparticle blind control
Zhang 202154 Inactivated vaccine Aluminum  Randomized double-  I/IT SINOVAC NCT04352608
hydroxide blind control BIOTECH CO.LTD.
Zhu 20205 Adenovirus type-5- No Randomized double- II  Beijing Institute of ~ NCT04341389

vectored vaccine

blind control

Biotechnology and
Citic Biological
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Table 3 Baseline characteristics of the participants
Age Male/Female Byperitmeuiil Injection
Studies & group/control Injected dose ) Country/ethnic group
(years) (n) procedure
group (7)
Voysey 2021 >18"  55,447/54360 55,048/54,759 2.2x10", (3.5-6.5) x10" or Single injection Brazilian, South African
(5-7.5)x10" virus particles or (0, 28) and British/White
Polack 2020%"! 52°/>16  19,129/18,394 19,198/18,325" 30 pg (0, 21) American, Argentinian,
Brazilian, South African,
German, Turkish/White
Xia 2020"" 41.2/18-59 120/200 240/80 2.5ug, 5 ugor 10 pg (0, 14), (0, 28) Chinese/Asian
or (0, 56)
Pu 2020%7 18-59" unclear 144/48 50 EU, 100 EU or 150 EU (0, 14) or (0, 28) Chinese/Asian
Xia 202177 53.7/>18 301/339 470/170 2 ug, 4 pgor 8 ug (0, 28) Chinese/Asian
Che 2020"" 41.4/18-59  258/486 595/149 100 EU or 150 EU (0, 14) or (0, 28) Chinese/Asian
Ella 2020™” 18-55" unclear 297/73 3ugor6pg 0, 14) Indian/unclear
Keech 2020°" 30.8/18-59 63/62 102/23 5 g or 25 g (0,21) Australian /White
Mulligan 20205 35.4/18-55 23/22 36/9 10 pg, 30 pg or 100 pg Single injection German/ White
or (0, 21)
Richmond 2020%* 35.7/18-75 70/78 118/30 3 ug, 9 ug or 30 pg (0, 21) Australian/White
Walsh 202051 35.9/18-85 94/101 156/39 10 pg, 20 pg, 30 pg Single injection American/White
or 100 pug or (0,21)
Zhang 202154 42.6/18-59 345/389 568/166 3ugor6pug (0, 14) or (0, 28) Chinese/Asian
Zhu 20205 39.7/218 445/445 382/508 5x10" or 1x10'" virus Single injection Chinese/Asian

particles

" The study did not report a mean age; * The median age; " Only the data of subjects without any evidence of SARS-CoV-2 infection before
vaccination were selected; ™" The numbers in parentheses indicate when vaccine was injected, for example (0, 28) means that the vaccine is injected

again on the 28th day after the first injection.

2.4 Qualitative analysis
24.1
10 studies, the 28-day seroconversion rate of testee
exceeded 80%"'7**"*Y. The RNA vaccine (BNT162b2)
reported by Polack achieved 95% efficiency™, the

The effectiveness and safety of vaccines In

recombinant adenovirus vector vaccine (ChAdOx1
nCoV-19) reported by Voysey achieved an effective
rate of 70.4%"", but Zhu reported that the 28-day
seroconversion rate of the adenovirus recombinant
vector vaccine in testee was less than 60%".

In 6 studies, the incidence of adverse reactions
in volunteers within 28 days for vaccination was
less than 30%7"***7**** The adverse reaction rates
of the recombinant spike protein vaccine (SCB-
2019) reported by Richmond"™” and the RNA vaccine
reported by Walsh"*! were 34.7% and 39.1%,
respectively, and the adverse reaction rates of the RNA
vaccine (BNT162b1) reported by Mulligan™" and the
adenovirus recombinant vector vaccine reported by
Zhu™' were 52.8% and 73.0%, respectively. Three
studies could not obtain the adverse reaction rate!">***".

The adverse reactions of all vaccinated testee were

mostly mild to moderate, and could be relieved within
24 hours after vaccination. The most common local
adverse reaction included pain or tenderness at the
injection site!'”***’?*!. Fatigue was reported as the
most common systemic adverse reaction in 9 stud

s 1 o[19-20,22,28-29,31,33-35
es! I

i . In addition, fever was reported

as the most common systemic adverse reaction in 2

studies®”'*"!

, and 2 studies reported somatic pain as the
most common systemic adverse reaction””"” (Table 4).
2.4.2

injection dose is an important factor affecting the

Dose difference The difference in
immunogenicity and safety of the vaccine. A total of
9 studies™'***"***** found significant differences
in GMT and seroconversion rates obtained from
testee with different doses of vaccination, 8 of
which?0%2$2%3134331 faund that GMT increased,
and 4> found that the seroconversion rate of
testee increased with the increase of vaccine dose,
but the incidence of adverse reactions also increases
relatively ******** Therefore, when the clinical trial
entered Phase III, the researchers set the medium dose

as the standard dose of the vaccine "2
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Table 4 Effectiveness and safety of vaccines
Total incidence  Incidence of Tl(lje most common
; adverse reactions
Studies Key effectiveness indicators viE adYerse serious z}dverse
reactions reactions Local Systemic
[“o(n/N)) [%(n/N)) reactions  reactions
Voysey 2021""  Efficacy 70.4%" Unclear 0.15 Pressing pain  fatigue
' (84/55,048)
Polack 2020%” Efficacy 95% 27.0%" Unclear Pain Fatigue
Xia 20207 Day 14 seroconversion rates: 97.6% in the middle dose 15.0(36/240) 0(0/240) Pain Fever
group; Day 14 GMT: 121 in the standard dose group
Pu 2020%7 Day 28 seroconversion rates: 80%, 96% and 92% in the 25.7(37/144) 0(0/144) Pain Fatigue
low dose, middle dose and high dose groups respectively;
Day 28 GMT: 10.6, 15.4 and 19.6 in the low dose, middle
dose and high dose groups respectively
Xia 202127 Day 28 seroconversion rates: 100% each in the low dose, 29.2(42/144) 0(0/144) Pain Fever
middle dose and high dose groups; Day 28 GMT: 13.4, 18.9
and 23.7 in the low dose, middle dose and high dose groups
respectively
Che 2020%" Day 28 seroconversion rates: 92% in the middle dose group 24.5(146/595) 0(0/595) Pain Fatigue
and 96% in the high dose group; Day 28 GMT: 19 in the
middle dose group and 21 in the high dose group
Ella 2020™” Day 28 seroconversion rates: 87.9% in the low dose group Unclear Unclear Pain Fatigue
and 91.9% in the high dose group; Day 28 GMT: 61.7 in
the low dose group and 66.4 in the high dose group
Keech 2020 Day 35 GMT: 4-6 times higher than that of serum in Unclear 1.96(2/102)  Pressing pain Arthralgia
convalescent period
Mulligan 2020°"  Day 28 GMT: 168 in the low dose group and 267 in the 52.8(19/36) 5.6(2/36) Pain Fatigue
middle dose group
Richmond 2020"* Day 36 seroconversion rates: 95%, 100% and 100% in the 34.7(41/118)  1.69(2/118) Pain Headache
low dose, middle dose and high dose groups respectively
Walsh 20205 Day 28 GMT (BNT162b1 vaccine): 168, 167 and 267 in the 39.1(61/156)  4.49(7/156) Pain Fatigue
low dose, middle dose and high dose groups respectively;
Day 28 GMT (BNT162b2 vaccine): 157, 263 and 361 in the
low dose, middle dose and high dose groups respectively
Zhang 2021 Day 28 seroconversion rates: 25% in the low dose group 26.6(151/568) 1.04(1/96) Pain Fatigue
and 83% in the high dose group; Day 28 GMT: 5.4 in the
low dose group and 15.2 in the high dose group
Zhu 20205 Day 28 seroconversion rates: 59% in the low dose group 73.0(279/382) 6.5(25/382) Pain Fatigue

and 47% in the standard dose group; Day 28 GMT: 18.3 in
the low dose group and 19.5 in the standard dose group

GMT: geometric mean titers; ~ The efficacy is calculated from the corrected relative risk; ~ Efficacy =100x(1-IRR), IRR is the ratio of the
number of confirmed COVID-19 cases per 1000 person-years of follow-up in the vaccine group to the corresponding cases in the placebo group;
" The original literature only gave the incidence of adverse reactions, but did not give the specific number of people.

2.4.3 Difference of age

Four studies specifically

seroconversion time was later than that of the 18-59

recruited the elderly 60 years and older, and conducted
a special subgroup analysis in the results. Richmond
reported that the GMT range measured by the micro-
neutralization test in the elderly group was 1567-3625,
which was lower than 2510-4452 in the 18-59-year-old
group. The incidence of systemic adverse reactions in
the elderly after the first injection was 17%, which was
lower than 38% in the 18-59 years-old group. Xia ©*”!
also reported that the GMT of the elderly group was

lower than that of the 18-59 years-old group, and the

years-old group. The incidence of systemic adverse
reactions in the elderly within 7 days after vaccination
was 28.6%, which was lower than 41.7% of the 18-59
years-old group. Polack™ and Walsh"" also reported
similar results. In short, compared with healthy people
aged 18 to 59, the GMT detected in the serum was
significantly lower in elderly population vaccinated
with the same vaccine according to the same
procedure, but the incidence of adverse reactions in the

elderly population was also significantly lower 22",
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2.4.4  Differences in vaccination procedures had poor immunogenicity to elderly people over 60,

Although a number of studies designed a comparison
of different vaccination procedures, the results of
the experiment were complicated. Zhang 's research
showed that testee who vaccinated at 2-week intervals
got a faster immune response, but a stronger immune
response at 4-week intervals®*. Che detected a
stronger immune response in testee who were
vaccinated at 2-week intervals”®. Xia also found that
the incidence of adverse reactions in testee vaccinated
at 2-week intervals was lower than that at 4-week
intervals”'’. In 6 studies that compared single-dose
and double-dose vaccination, 4 studies showed that
double-dose vaccination produced a stronger immune
response than single-dose vaccination!”*"***,

2.4.5 Differences of vaccine type The RNA
vaccine (BNT162b2) reported by Polack™ and the
recombinant adenovirus vector vaccine (ChAdOx1
nCoV-19) reported by Voysey'” involved more than
10,000 people, and two both used relative risk to
calculate the effective rate, showing that effective rate
of the former was 95%"", and the latter was 70.4%""".
Owing to differences in the design, the small sample
size, and different outcome indicators of other clinical

trials, their effective rates were not yet comparable.

3 Discussion

The system evaluation draws the following
conclusions: (1) All candidate vaccines have a good
immunogenicity and safety except the vaccine

[35]

reported by Zhu~". Within 28 days after vaccination,
the testee' serum GMT increased significantly, and the
seroconversion rate was mostly greater than 80%. The
adverse reaction rate of most vaccines was less than
30%, degree was mild to moderate, and symptoms
were alleviated within 24 hours. (2) The potency and
adverse reaction rate after vaccination were positively
related to the dose. Most clinical trials chose the
middle dose when the phase III. This might be the
result of comprehensive consideration of effectiveness

and safety. (3) Under the same conditions, the vaccine

but the adverse reaction rate was also low. One of the
possible reasons was low immunity of the older. A lot
of studies on the tolerance of the elderly population
to the vaccine still are needed. In addition, there
are currently no published results of clinical trials
targeting juveniles. (4) Most studies recommend
double-dose vaccination, but the interval needs further
study.

However, this systematic review has some
limitations: (1) No evidence of the long-term
effectiveness and safety of the vaccine. Due to the
urgency of vaccine development, most trials only
followed up to 28 days after vaccination. Whether
neutralizing antibodies can be maintained for a long
time and whether there are delayed adverse reactions
after vaccination still require a longer period. (2) In
order to get more up-to-date evidence, this systematic
review also includes preprinted documents, which
have not been peer reviewed and some of the data
are not available. (3) Only randomized, double-
blind, and controlled trials were included, while
observational studies, retrospective case analysis,
and early animal experiments were all excluded. For
example, an open label trial conducted by Anderson"*
found that mRNA-1273 vaccine had a good safety
in the elderly population. Logonov"™” reported two
adenovirus recombinant vector vaccine preparations
(rAd26) in a non-random clinical trial (rAd26-S
and rAd5-S) had a good safety and immunogenicity
in healthy people aged 18 to 60. (4) There were
differences in the design of various clinical trials,
which made it impossible to compare the advantages
and disadvantages of different types of vaccines. For
example, Voysey'” and Polack™ used relative risk to
calculate the effective rate. Although the remaining
10 studies have completed the virus neutralization
test, the experimental design schemes were quite
different *'**"***35 " (5) Only Chinese and English
documents were searched in this systematic review,
and documents published in other languages such as

Japanese and French were excluded.
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In conclusion, this systematic review

summarized the results of clinical trials related to the

COVID-19 vaccine, showing that most vaccines had

a good safety and effectiveness. It is believed that
with the widespread vaccination of COVID-19, it is

possible to control and end the global pandemic of
COVID-19.
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(WZE] B ZREIPMEHEERBEHEMR (COVID-19) BN ARMERMZ S, FiE @bt Eyg
FA & COVID-19 FEH MG PREAHLS IR SCik, Xl R 2 Rl T PE A hT o K SR ) A 25 B8 e e e &2
2020 4F 12 A 31 H., iR 5HE FEAUFE PubMed. Embase. Cochrane & 454f . Clinicaltrial.gov. A1, J7
TrEH . R AR B SOk AR S5 2R G AR I RIS M L o T Cochrane A7 RURFEAG T HPEAR SCHER 4
R OYIAT I3WIRENL. B, WIS, B 11 B COVID-19 B B HERN 0 26 A PR Rk . 76 o 10 AT
g, ZIRE I 28 d MG AL R L 80%; 2 T N EIG AR I+, 2 AIEUAS T 95% FI 70.4% BIARCE
1 TS M I TE 5 AL RAKT 60%. TEXTHEEFG 28 d INAS BRIV & 2B SR HT i, 6 TR AN B RN 2 A 61K
T 30%, 2 WWFFEH 30%~50%, 2 TAFSE R T 50%. f6 13 BWFFErh, FEMHERAS RSO S48 R H8 00 b iz 4
B TEHEFNG 24 h SR J R WL RIS B RO R R S A R B, fec LI R GE RN RN A 9
R IR ARAAAG o B2 X 1 1) 28 B AN L SR A S5 5 P et S IE A DG . A A8 1 11 B 88 S v 4
AR NS, 6 TFSY LA T I B i S RGR B R RPN , Hevh 4 TS S U A L R R A A
R GRPER Y . G518 KA COVID-19 PP B B A st e bk OGR4 . #8100 COVID-19
PEW BRI A RNE . LAk BGRIE . AR T2 22 5 0 R4 B R MR T B 2 AT IESE .
[ MEY/RILRIZE, 2021, 23 (3) : 221-228]
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Efficacy and safety of COVID-19 vaccines: a systematic review

XING Kai, TU Xiao-Yan, LIU Miao, LIANG Zhang-Wu, CHEN Jiang-Nan, LI Jiao-Jiao, JIANG Li-Guo, XING Fu-
Qiang, JIANG Yi. Department of Pediatrics, Renmin Hospital of Wuhan University, Wuhan 430060, China (Jiang Y,
Email: jiangyiwd@163.com)

Abstract: Objective  To evaluate systematically the efficacy and safety of COVID-19 vaccines. Methods
PubMed, Embase, Cochrane Library, Clinicaltrial.gov, CNKI, Wanfang Data, China Biomedical Literature Service
System, and China Clinical Trial Registry were searched for randomized controlled trials of COVID-19 vaccines
published up to December 31, 2020. The Cochrane bias risk assessment tool was used to assess the quality of studies. A
qualitative analysis was performed on the results of clinical trials. Results  Thirteen randomized, blinded, controlled
trials, which involved the safety and efficacy of 11 COVID-19 vaccines, were included. In 10 studies, the 28-day
seroconversion rate of subjects exceeded 80%. In two 10 000-scale clinical trials, the vaccines were effective in 95% and
70.4% of the subjects, respectively. The seroconversion rate was lower than 60% in only one study. In six studies, the
proportion of subjects who had an adverse reaction within 28 days after vaccination was lower than 30%. This proportion
was 30%-50% in two studies and >50% in the other two studies. Most of the adverse reactions were mild to moderate
and resolved within 24 hours after vaccination. The most common local adverse reaction was pain or tenderness at the
injection site, and the most common systemic adverse reaction was fatigue, fever, or bodily pain. The immune response
and incidence of adverse reactions to the vaccines were positively correlated with the dose given to the subjects. The
immune response to the vaccines was worse in the elderly than in the younger population. In 6 studies that compared
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single-dose and double-dose vaccination, 4 studies showed that double-dose vaccination produced a stronger immune
response than single-dose vaccination. Conclusions Most of the COVID-19 vaccines appear to be effective and safe.
Double-dose vaccination is recommended. However, more research is needed to investigate the long-term efficacy and
safety of the vaccines and the influence of dose, age, and production process on the protective efficacy.
[Chin J Contemp Pediatr, 2021, 23(3): 221-228]
Key words: COVID-19; SARS-CoV-2; Vaccine; Systematic review; Efficacy; Safety; Clinical trial
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