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Appendix 1: Summary of Included Studies
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Appendix 2: Details of meta-analytic procedure

Reports were included for meta-analytic review when they met all the following criteria:

1. Reported vaccine effectiveness (VE), risk ratio (RR), odds risk (OR) or hazard ratio (HR) data, along

with corresponding confidence intervals (Cls)

Provided the above with regards to (a) cases, (b) hospitalisations, or (c) deaths due to COVID-19

3. Reported data for baseline (0-42 days since second dose of vaccine) and for at least one follow-up time
point (= 112 days since complete primary series of a vaccine or = 84 days since an additional dose of
the vaccine

N

All estimates, and their corresponding Cls, were converted to risk ratios (RRs). RRs were then log-
transformed for use in meta-analytic models, and the CIs were used to derive a standard error for each
effect size.

Random effects models were used to calculate pooled effects, as we anticipated meaningful heterogeneity
across studies and group comparisons (e.g., follow-up time points). When data was available, subgroup
analyses were computed to examine how patterns of findings varied according to:

1. Type of vaccine

a) Overall (i.e., any vaccine)

b) mRNA vaccines
1) Moderna (mRNA-1273)
ii) Pfizer-BioNTech (BNT162b2)

¢) Any adenovirus
i) AstraZeneca/COVISHIELD (AZD1222/ChAdOx1)
1) Janssen (Johnson & Johnson: Ad26.COV2.S)

2. Variants of Concern (VOC):
a) Any variant
b) Omicron

All analyses for the current report were computed using the wefafor package in R (version4.1.2). As of
update 10.6 of our review, we used a multi-step procedure to determine which model to report according
to the subgroups above.

First, when multiple studies were available for a given subgroup (e.g., when examining the effects of any
vaccine type on cases), we computed three-level meta-analytic models, nesting effect sizes within studies.
These models used the Restricted Maximum Likelihood procedure to obtain estimates. Moderation tests
were computed to examine whether vaccine effectiveness (VE) at each follow up time period differed from
the two baseline time points (e.g., 0-14 days and 14-42 days for the VE of the primary series).

Second, when only a single study was available for a given subgroup, separate random-effects models were
used to estimate VE at each time point, treating all cohorts as independent groups. These models were
computed using the DerSimonian and Laird procedure. This secondary option is equivalent to the meta-
analytic procedure used in older versions of our review (i.e., prior to version 10.6).

Third, in cases when multiple studies were available, but the three-level models failed to produce results

(e.g., due to model convergence difficulties), the results of random effects models were used instead (as per
step 2). This third scenario did not occur for any of the models reported in version 10.6 of our report.
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When our results tables indicate that moderation was formally tested, the subgroup employed three-level
models. When tables indicate that no moderation was formally tested, the subgroups employed random
effects models.

Imputations used in order to compute meta-analytic models

In order to be included in meta-analytic models, each effect size extracted from reports needed to be
accompanied by a corresponding standard error (SE). The standard error was always derived from the
confidence intervals provided. However, several values were not usable for computation and needed
adjustment. Similarly, a few VE point-estimates required adjustments to compute models. The table that
follows lists each of the adjustments we applied, along with our rationale.

Problem Case

Explanation and Solution

1.

Provided Cls were
asymmetric (when
computed as log RRs).

Because standard errors (SEs) were derived from Cls, asymmetric Cls
would produce two competing standard errors (SEs). To resolve this,
we calculated the SE implied by both the upper and lower CI, and
selected the larger of the 2 SEs for use in models. This represents the
more conservative approach (assuming more, rather than less, error in
estimates extracted).

VE estimates were negative
in magnitude (or,
equivalently, RRs

were >1.0 in magnitude).
Applies to point estimates
and Cls.

If the original metric was an RR, OR, or HR, this was not a problem,
and the estimate could be used directly in analyses.
When the original metric was a VE, we needed to take into account the
calculating VEs typically assumes a positive number, where:

VE = (1-RR)*100
When an RR is less than 1, the plausible range of VE is 0% to 100%. If
we extend the logic of VE to the negative range, then we could assume
that VE equal to -100% represents non-vaccination offering the
highest protection. From this extension, VE can have a range of -
100% to 100%.

However, VE is negative, its relation to RR would need to be adjusted
as the RR metric is unbounded in the positive range (ranges 0 to
infinity). Consequently, when VE is negative (or RR>1), we used the
following formulas to convert between the two metrics.
A negative VE is assumed to reflect the following formula:

VE = (-1 + 1/RR)*100

RR =1/ (VE/100 +1)

VE point estimate was
100%, or RR point estimate
was 0.

Both these cases make it impossible to calculate a log-transformed RR
(as the transformation cannot be applied to a value of zero). We
therefore imputed VE estimates of 100% with a VE of 99.5%
(equivalent RR would be .005). The choice of 99.5% stemmed from a
recognition that VE is often reported without decimals, and that a
value of 99.5% would be likely to be rounded up. This decision is more
conservative than using a value between 99.5 and 100).

Upper CI was equal to VE
= 100% or RR = 0.

Causes a similar problem as when the point estimate is VE = 100%. If
a lower CI was available, we used that CI instead to derive the SE.
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Otherwise, we imputed a value of VE = 99.9% (or RR = .001). This
allowed us to derive SEs while recognizing that the value may
approach 100%.

5. Lower Clis VE = 100 or Causes a similar problem as when the point estimate is VE = 100%. If

RR =0. an upper CI was available, we used that CI instead to derive the SE.
Otherwise, we imputed a value of VE = 97.5% (or RR = .025). This
allowed us to derive SEs while recognizing that the value may
approach 100%.

The values of 99.9% for the upper CI and 97.5% for the lower CI were
chosen to be symmetrical (in the log RR scale) around the value of VE
= 100%.

0. A study cohort had a point | No SE could be computed for such effects, and they were removed
estimate for VE available, | from the meta-analytic models. We further flagged these cases to
but no Cls. comment on and acknowledge within our report.

7. A study cohort had a point | In such cases, we used the SE suggested by the CI that was provided.
estimate, but only one CI.

8. A CI was reported as -/+ | We treated “infinity” or “less than -100%”as a missing value. We
Infinity or a CI was reasoned such estimates would have large enough errors as to be too
reported as less than - imprecise to warrant including within our models.

100% (i.e. -189.8%)

9. One of the CIs was equal | When a CI is equal in magnitude to the point estimate, the implied
in value to the point standard error (SE) is effectively zero. SEs of zero cannot be used in
estimate. analyses, so we used the other (provided) CI to derive an SE. This rule

can be seen as a specific case of rule #1.
10. Both CIs were equal in When both Cls areequal in magnitude to the point estimate, both

magnitude to the point
estimate.

imply a standard error (SE) of zero, which cannot be used in meta-
analytic models. Since SEs of zero are not usually plausible, such
occurrences were taken to be artifacts of rounding estimates in
reporting when SE was very low. Because low SEs are particularly
valuable in meta-analytic reviews, we sought to retain these studies
while accounting for this.
Our solution was to add a 5 beyond the last decimal of the upper CI
reported, and subtract a 5 beyond the last decimal of the lower CI
reported. For example:

[CI =15.5-15.5] -> [CI = 15.45 - 15.55]

[CI =15-15]-> [CI = 14.5 - 15.5]
This rule was derived assuming that these cases derived from rounding
error (i.e., rounding the imputed values to the right to have one fewer
decimal point would lead to the values on the left). This rule allowed
us to retain estimates for meta-analytic modeling while accounting for
the fact that these studies would have small SE values.
Since 2 Cls were imputed, the meta-analysis used the whichever
produced the larger SE as per rule #1.
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outside the range of the CI. | the assumption that the point-estimate was accurate and used the CI
that had a plausible value to derive SEs (e.g., the upper CI if it was
higher than the point estimate, or the lower CI if it was below the
point estimate).

11. The point estimate was This was assumed to be an error in reporting. We thus operated under

Indices of Heterogeneity

As of version 10.7 of our review, we are computing three indices of effect size heterogeneity to qualify the

findings from our meta-analytic models. These indices are computed whenever we produced three-level
meta-analytic models (i.e., they were not produced for random-effects models) and include:

1. 95% Prediction Intervals (PI). Prediction intervals reflect the likely range within which a future effect

size (i.e., 2 VE estimate from a new study, or VE observed in a new context) would be expected to fall.

Prediction intervals are produced for every point estimate within the models (i.e., at each time point)

and account for both sampling error and true variability in the population of effect sizes we are

studying. Prediction intervals are represented in the same unit as our other estimates (i.e., VE as a

percentage).

a) Formal Interpretation: 1f we were to repeat our sampling of effect sizes (i.e., from primary studies) an
infinite number of times, and then collected a new data point (i.e., a VE estimate from a new study),
then 95% of the generated prediction intervals would be expected to capture the new data point.

. ¢ (Sigma): o represents the estimated standard deviation in the (true) population of VE (i.e., without

sampling error). The unit of this index is the same as used during the meta-analytic process; in our case,

o is provided in log odds ratios. In three-level models, o can be divided into two levels.

a) Within-Study o Indicates variability in VE within studies.

b) Between-Study o: Indicates variability in VE between studies. The between-study o is comparable in
interpretation to the tau () parameter produced in traditional random effects models.

. I2. The value of I? (which ranges from 0 to 1) captures the proportion of variability in observed effect

sizes which cannot be attributed to sampling error. For example, a value of 0 indicates that most of the

variability in VE estimates may be due to sampling errors, and a value of 1 indicates that most of the

variability can be attributed to true variation in VE across studies (accounting for any sampling

error). This relative index of heterogeneity can be broken down into two levels:

a) Within-Study I’: Indicates the relative heterogeneity in VE observed within studies.

b) Between-Study I’: Indicates the relative heterogeneity in VE observed between studies. The between-
study I” is comparable in interpretation to the I* produced in traditional random effects models.
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Appendix 3: Definitions and glossary

Full vaccine series: Receipt of one of the following COVID-19 vaccines authorised by Health Canada:

e Two dose of AstraZeneca/ COVISHIELD (AZD1222/ChAdOx1), Moderna (mRNA-1273), or Pfizet-
BioNTech (BNT162b2);

e One dose of Janssen (Johnson & Johnson: Ad26.COV2.S); or

e A combination of the above

Fully vaccinated: A person who is at least 14 days post having received one of the following vaccine
schedules:

e the full series of a COVID-19 vaccine authorized by Health Canada (see above); or

e the full series of the above vaccines plus an additional dose in immunocompromised individuals

Additional dose: A person who has received:

e a full series of a COVID-19 vaccine authorised by Health Canada (see above) plus an additional dose of
a COVID-19 vaccine authorised by Health Canada; or

e the full series of the above vaccines plus two additional doses in immunocompromised individuals

Confirmed infection: A person with confirmation of infection with SARS-CoV-2 documented by the
detection of at least 1 specific gene target by a validated laboratory-based nucleic acid amplification test
(NAAT) assay (e.g. real-time PCR or nucleic acid sequencing) performed at a community, hospital, or

reference laboratory (the National Microbiology Laboratory or a provincial public health laboratory).(2)

Symptomatic illness: A person with confirmation of SARS-CoV-2 infection, presenting symptoms that
vary in type, frequency, and severity. The most common symptoms include fever, chills, new or worsening
cough, fatigue, headache, and gastrointestinal symptoms.(3)

Asymptomatic infection: A person with confirmation of SARS-CoV-2 infection but with no presentation
of symptoms in the course of the disease.

Hospitalisation due to COVID-19: Inpatient admission to a hospital and/or ICU unit, associated with
laboratory-confirmed SARS-CoV-2 infection.

Death due to COVID-19: Death resulting from a clinically compatible illness in a probable or confirmed
COVID-19 case, with no presence of clear alternative causes unrelated to COVID-19 (e.g., trauma,
poisoning, drug overdose).

Variants of concern (VOC): A SARS-CoV-2 variant is considered a VOC in Canada based on a set of
criteria including increased transmissibility or detrimental change in COVID-19 epidemiology, increased
virulence, decreased effectiveness of vaccines, and so on. As of August 05, 2021, Canada has designated
the following SARS-CoV-2 variants as VOCs: Alpha (B.1.1.7), Beta (B.1.351, B.1.351.1., B.1.351.2,
B.1.351.3, B.1.351.4), Gamma (P.1, P.1.1, P.1.2), Delta (B.1.617.2, AY.1, AY.2, AY.3, AY.3.1), and
Omicron (B.1.1.529, BA.1, BA.2, B.A.3).

Vaccine effectiveness (VE): A measure of how well a vaccine protects people from getting the outcome
of interest in real-world practice (For example: VE of 92% against infection means that 92% of people will
be protected from becoming infected with COVID and 8% of people will still be at risk of becoming
infected with COVID). In the context of the current report, we have utilised the term vaccine effectiveness
to cover all studies. However, we are aware that the studies that have been included range from efficacy
through to effectiveness studies. We decided to use this terminology as it is consistent with how most
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evidence synthesis products describe these studies. To be consistent with this, in the French summary we
have utilised the term efficacité, and it is noted that in French there is no distinction between the
translations of efficacy and effectiveness.

AZ: AstraZeneca

ClIs: Confidence Intervals

Delta: variant of concern B.1.617.2

HCW: Healthcare workers

LTC: Long-term care

LTCEF: Long-term care facility

MOD: Moderna

Obs: observational study

Omicron: variant of concern B.1.1.529

OR: odds ratio

PF: Pfizer

RCT: Randomized controlled trial

RoB: Risk of bias

UK: United Kingdom

USA: United States of America

VOI: variant of interest

WHO: World Health Organization



Appendix 4: Critical appraisal process

We appraised the quality of the individual studies using an adapted version of ROBINS-I. This tool
classifies the Risk of Bias of a study as Low, Moderate, Serious, Critical, or No Information. [ow Risk
of Bias indicates High Quality, and Critical Risk of Bias indicates Very Low (insufficient) Quality. ROBINS-I
appraises 7 bias domains and judges each study against an ideal reference randomised controlled trial. To
improve the utility of ROBINS-I for assessing studies reporting vaccine effectiveness, we have focused on
study characteristics that introduce bias as reported in the vaccine literature (see WHO. Evaluation of
COVID-19 vaccine effectiveness. Interim Guidance. 17 March 2021). An overall judgement of “serious”
or “critical” is given when the study is judged to be at critical risk of bias in at least one domain. Three or
more serious risk of bias domains is given an overall risk of bias of critical.
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Appendix 5: Data-extraction template

Study details

Source First author of study and year of publication

Location Country data was collected in

COI If conflicts of interest were reported

Funding public or industry

Study type RCT/cohort/data-linkage/ test-negative/ case-control/other

Publication format

Peer-reviewed / pre-print / report

Population(s) general public/LTC/Households/HCW/Other
Total (N) Total study sample

Age Description of age of the population

Female number or %

Definition of cases

How were COVID-19 cases defined

Definition of
COVID
hospitalisations

How were COVID-19 hospitalisations defined

Definition of
COVID deaths

How were COVID-19 deaths defined

Vaccines

Details of what vaccines were included in the study

Booster dose

Did the study report on booster doses (Y/N)

Comparator

What comparison group was used to generate VE

Study calendar time

When was the study actually conducted

Outcomes

Variant sub-group

Was a specific variant being studied (any, delta, or omicron)

Was VOC sequenced

Yes or no, only applicable if looking at a variant
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Outcome

Cases, hospitalisations, or deaths

Specific vaccine

If individual vaccine data is reported

Vaccine class

mRNA, adenovitus, or mixed (reporting mRNA, adenovirus, and/or mixed
doses)

Effect measure used

VE, RR, or other

Level of Cls

95% or 99%

Time window

Time since second dose administered

VE outcome

Reported point estimate

Lower CI

Reported lower CI

Upper CI

Reported upper CI

Adjustments

What variables were used to adjust for in analyses

Comments
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Appendix 6a: Flow chart of studies included in the current update:

Identification of new studies via databases Identification of new studies via other methods

=
£
%
=
£
E
=

NIH =159

Records identified = 326

Records removed before screening Records identified from

Hand search = 10

Embase = 167 Duglicates = 38
Records screened = 238 H Records excluded = 234 ‘ | Records screened = 10 H Records excluded = 5 |
¥ )
Reports sought for — Reports not retrieved = 1 Rep':::;::h; for “ Reports not retrieved = 0 |
retrieval = 54

| Assessed for eligibility = 53 }7

Excluded = 51

| Included =2

| | Included =0 ‘

Inchided

L

]

Total number of included studies = 2

Asszessed for eligibility =5 [—

Excluded =5

Appendix 6b: Studies excluded from the current update (from databases and hand search):

Adams et al.

Almufty et al.

Altarawneh et
al.

Andrejko et al.

Andrejko et al.

Vaccine Effectiveness of Primary Series and
Booster Doses against Omicron Variant
COVID-19-Associated Hospitalization in the
United States

COVID-19 vaccine breakthrough infection
among fully vaccinated healthcare workers in
Duhok governorate, Iraqi Kurdistan: A
retrospective cohort study

Effects of Previous Infection and Vaccination
on Symptomatic Omicron Infections

Prevention of Coronavirus Disease 2019
(COVID-19) by mRNA-Based Vaccines Within
the General Population of California

Waning of two-dose BNT162b2 and mRNA-
1273 vaccine effectiveness against symptomatic

Preprint -
medRxiv

Journal of
Medical
Virology

New England
Journal of
Medicine

Clinical
Infectious
Diseases

Preprint -
medRxiv

wrong study
duration

wrong outcome

wrong study
duration

wrong study
duration

already included
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Arashiro et al.

Bansal, et al.

Ben Tov et al.

Bhatnagar et al.

Corral-Gudino,
et al.

Du et al.

Emani et al.

Emani et al.

Furer et al.

SARSCoV-2 infection is robust to depletion-of-
susceptibles bias

COVID-19 vaccine effectiveness against
symptomatic SARS-CoV-2 infection during
Delta-dominant and Omicron-dominant periods
in Japan: a multi-center prospective case-control
study (FASCINATE study)

Duration of COVID-19 mRNA Vaccine
Effectiveness against Severe Disease

BNT162b2 mRNA COVID-19 vaccine
effectiveness in patients with coeliac disease
autoimmunity: Real world data during mass
vaccination campaign

Effectiveness of BBV152/Covaxin and
AZD1222/Covishield vaccines against severe
COVID-19 and B.1.617.2/Delta variant in India,
2021: a multi-centric hospital-based case-control
study

The Omicron wave and the waning of COVID-
19 vaccine effectiveness. Influence of vaccine
booster and age on confirmed infection
incidence

Reinfection risk and vaccination effectiveness
against Omicron

SARS-CoV2 Breakthrough Infections in Elderly
Third Booster and Vaccinated Population

Considered Vaccine Immune During Omicron
(B.1.1.529)Variant Surge in Israel

Increasing SARS-CoV2 cases, hospitalizations
and deaths among the vaccinated elderly
populations during the Omicron (B.1.1.529)
variant surge in UK

Immunogenicity induced by two and three doses
of the BNT162b2 mRNA vaccine in patients
with autoimmune inflammatory rheumatic

Clinical
infectious
diseases: an
official
publication of
the Infectious
Diseases
Society of
America

Vaccines

Journal of
Pediatric
Gastroenterolo
gy and
Nutrition

International
Journal of
Infectious
Diseases

European
Journal of
Internal
Medicine

Preprint —
Research
Square

Current Trends
in
Biotechnology
and Pharmacy

Preprint -
medRxiv

Annals of the
Rheumatic
Diseases

wrong study
duration

wrong study
duration

Wrong
publication type

wrong study
duration

wrong study
duration

Handsearch —
wrong study
design

wrong study
duration

wrong study
duration

No useful data
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De Gier et al.

Grewal et al.

Guedalia et al.

Hatfield et al.

Hong et al.

Hulme et al.

Igari et al.

Toannou et al.

diseases and immunocompetent controls: A
longitudinal multicentre study

COVID-19 vaccine effectiveness against
mortality and risk of death from other causes
after COVID-19 vaccination, the Netherlands,
January 2021-January 2022

Effectiveness of a fourth dose of covid-19
mRNA vaccine against the omicron variant
among long term care residents in Ontario,
Canada: Test negative design study

Effectiveness of BNT162b2 mRNA COVID-19
third vaccines during pregnancy: A national
observational study in Israel

Effectiveness of COVID-19 vaccination against
SARS-CoV-2 Infection among Residents of US
Nursing Homes, Before and During the Delta
variant Predominance, December 2020 -
November 2021

COVID-19 VACCINES ARE HIGHLY
EFFECTIVE IN PATIENTS WITH IBD:
OUTCOMES FROM THE SCOUT IBD
COHORT

Effectiveness of BN'T162b2 booster doses in
England: an observational study in
OpenSAFELY-TPP

Antibody responses and SARS-CoV-2 infection
after BNT162b2 mRNA booster vaccination
among healthcare workers in Japan

Effectiveness of mRNA COVID-19 vaccine
boosters against infection, hospitalization and

death: A target trial emulation in the omicron
(B.1.1.529) variant era

Preprint -
medRxiv

The BM]

Preprint -
Research
Square

Clinical
infectious
diseases: an
official
publication of
the Infectious
Diseases
Society of
America

Gastroenterolo
gy

Preprint -
medRxiv

Journal of
infection and

chemotherapy :

official journal
of the Japan
Society of
Chemotherapy

Preprint -
medRxiv

wrong study
duration

wrong study
duration

wrong study
duration

wrong study
duration

wrong outcome

wrong study
duration

wrong study
duration

wrong study
duration
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John et al.

John et al.

Khan et al.

Kim et al.

Kislaya et al.

Kiss et al.

Koen et al.

Lemos et al.

Lev-Tzion et
al.

Lewis et al.

Lewnard et al.

Lim et al.

Effectiveness of COVID-19 viral vector vaccine
Ad.26.COV2.S vaccine and comparison with
mRNA vaccines in patients with cirrhosis

Effectiveness of mRNA vaccines in patients
with cirrhosis with rising prevalence of SARS-
CoV-2 delta variant

mRNA COVID-19 vaccine effectiveness in liver
transplant patients

Effectiveness of two and three mRNA COVID-
19 vaccine doses against Omicron- and Delta-
Related outpatient illness among adults, October
2021-February 2022

SARS-CoV-2 BA.5 vaccine breakthrough risk
and severity compared with BA.2: a case-case
and cohort study using Electronic Health
Records in Portugal

Nationwide Effectiveness of First and Second
SARS-CoV2 Booster Vaccines During the Delta
and Omicron Pandemic Waves in Hungary
(HUN-VE 2 Study)

Efficacy of the AZD1222 (ChAdOx1 nCoV-19)
COVID-19 Vaccine Against SARS-CoV-2
Variants of Concern

Estimation of the Odds Ratio in Vaccinated
Individuals and Determination of Vaccine
Efficacy against Sars-Cov-2 Infection in Angola
— Part 1

COVID-19 vaccine effectiveness in
inflammatory bowel disease patients on tumot-
necrosis factor inhibitors: Real world data from a
mass-vaccination campaign

Effectiveness Associated with Vaccination after
COVID-19 Recovery in Preventing Reinfection

Association of SARS-CoV-2 BA.4/BA.5
Omicron lineages with immune escape and
clinical outcome

Antibody response to variants during Omicron
outbreak after BNT162b2 booster in Korean
healthcare workers

Journal of
Hepatology

Journal of
Hepatology

Journal of
Hepatology

Influenza and
other
Respiratory
Viruses

Preprint -
medRxiv

Frontiers in
Immunology

Preprint -
medRxiv

Preprint —
preprints.org

Journal of
Pediatric
Gastroenterolo
gy and
Nutrition

JAMA
Network Open

Preprint -
medRxiv

Preprint —
Research
Square

wrong study
duration

wrong study
duration

wrong

publication type

wrong
comparator

wrong study
duration

wrong study
duration

wrong study
duration

Handsearch —
wrong study
duration

wrong outcome

wrong study
duration

Handsearch —

wrong outcome

wrong outcome
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Link-Gelles et

al.

Marchevsky et
al.

Mayr et al.

Mazagatos et
al.

McMenamin et
al.

Moein et al.

Munro et al.

Nordstrom et
al.

Palinkas et al.

Effectiveness of 2, 3, and 4 COVID-19 mRNA
Vaccine Doses Among Immunocompetent
Adults During Periods when SARS-CoV-2
Omicron BA.1 and BA.2/BA.2.12.1 Sublineages
Predominated - VISION Network, 10 States,
December 2021-June 2022

An exploratory analysis of the response to
ChAdOx1 nCoV-19 (AZD1222) vaccine in
males and females

Comparative COVID-19 Vaccine Effectiveness
Over Time in Veterans

COVID-19 vaccine effectiveness against
hospitalization due to SARS-CoV-2: A test-
negative design study based on Severe Acute
Respiratory Infection (SARI) sentinel
surveillance in Spain

Vaccine effectiveness of one, two, and three
doses of BN'T162b2 and CoronaVac against
COVID-19 in Hong Kong: a population-based
observational study

COVID-19 INFECTION AND
BREAKTHROUGH INFECTION IN POST
LIVER TRANSPLANT PATIENTS

Safety, immunogenicity, and reactogenicity of
BNT162b2 and mRNA-1273 COVID-19
vaccines given as fourth-dose boosters following
two doses of ChAdOx1 nCoV-19 or BNT162b2

and a third dose of BN'T162b2 (COV-BOOST):
a multicentre, blinded, phase 2, randomised trial

Effectiveness of a fourth dose of mRINA
COVID-19 vaccine against all-cause mortality in
long-term care facility residents and in the oldest
old: A nationwide, retrospective cohort study in
Sweden

Effectiveness of COVID-19 Vaccination in
Preventing All-Cause Mortality among Adults
during the Third Wave of the Epidemic in
Hungary: Nationwide Retrospective Cohort
Study

MMWR.
Morbidity and
mortality
weekly report

eBioMedicine

Open forum
infectious
diseases

Influenza and
other
respiratory
viruses

The Lancet.
Infectious
diseases

Gastroenterolo
gy

The Lancet
Infectious
Diseases

The Lancet
regional health.
Europe

Vaccines

wrong
comparator

wrong study
duration

wrong
comparator

wrong
comparator

wrong study
duration

wrong

publication type

wrong study
duration

wrong study

duration

wrong outcome
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Ranzani et al.

Robilotti et al.

Sentis et al.

Silverman et al.

Sonmezer et al.

Stirrup et al

Stoliaroff-
Pepin et al.

Swift et al.

Vaccine effectiveness of ChAdOx1 nCoV-19
against COVID-19 in a socially vulnerable
community in Rio de Janeiro, Brazil: authot's
response

Effectiveness of mRNA booster vaccine among
health Care workers in New York City during
the omicron surge, December 2021- January
2022

Estimation of COVID-19 vaccine effectiveness
against hospitalisation in individuals aged

= 65 years using electronic health registries; a
pilot study in four EU/EEA countries, October
2021 to March 2022

Vaccine Effectiveness during Outbreak of
COVID-19 Alpha (B.1.1.7) Variant in Men's
Correctional Facility, United States

Relative Vaccine Effectiveness of the Third
Dose of CoronaVac or BNT162b2 Following a
Two-Dose CoronaVac Regimen: A Prospective
Observational Cohort Study from an Adult
Vaccine Center in Turkey

Clinical effectiveness of SARS-CoV-2 booster
vaccine against Omicron infection in residents

and staff of Long-Term Care Facilities: a
prospective cohort study (VIVALDI)

Effectiveness of vaccines in preventing
hospitalization due to COVID-19: A multicenter
hospital-based case-control study, Germany,
June 2021 to January 2022

Effectiveness of Messenger RNA Coronavirus
Disease 2019 (COVID19) Vaccines Against
Severe Acute Respiratory Syndrome Coronavirus
2 (SARS-CoV-2) Infection in a Cohort of
Healthcare Personnel

Clinical
Microbiology
and Infection

Clinical
microbiology
and infection :
the official
publication of
the European
Society of
Clinical
Microbiology
and Infectious
Diseases

Euro
surveillance

Emerging
Infectious
Diseases

Vaccines

Preprint -
medRxiv

Preprint -
medRxiv

Clinical
Infectious
Diseases

wrong

publication type

wrong study
duration

wrong study
duration

wrong study
duration

wrong study
duration

Excluded for
RoB

wrong study
duration

wrong study
duration
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Tang et al.

Tartof et al

Torres et al.

Voko et al.

Young-Xu et
al.

COVID-19 mRNA vaccine effectiveness against
hospitalisation and death in veterans according
to frailty status during the SARS-CoV-2 delta
(B.1.617.2) variant surge in the USA: a
retrospective cohort study

Effectiveness Associated With BNT162b2
Vaccine Against Emergency Department and
Urgent Care Encounters for Delta and Omicron
SARS-CoV-2 Infection Among Adolescents
Aged 12 to 17 Years

Clinical efficacy of SARS-CoV-2 vaccination in
hemodialysis patients

Effectiveness and Waning of Protection With
Different SARS-CoV-2 Primary and Booster
Vaccines During the Delta Pandemic Wave in
2021 in Hungary (HUN-VE 3 Study)

Effectiveness of mRNA COVID-19 vaccines
against Omicron and Delta variants in a matched
test-negative case-control study among US
veterans

The Lancet.
Healthy
longevity

JAMA Netw
Open

Kidney
international
reports

Frontiers in
Immunology

BMJ open

wrong study
duration

Handsearch —
wrong
population

data in figures

wrong study
duration

wrong study
duration
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Appendix 7: Studies excluded from the updates 1-8 (from databases only):

Authors

Abbasi

Abbasi

Abdool Karim
& de Oliveira

Absalon et al.

Abu-Raddad et
al.

Abu Raddad et

al.

Abu-Raddad et

al.

Abu Raddad et

al.

Abu Raddad et

al.

Abu Raddad et

al.

Abu Raddad et

al.

Abu-Raddad et
al.

Title

COVID-19 mRNA Vaccines Blunt
Breakthrough Infection Severity

Oldest Adults Need 2 mRNA Vaccine Doses to
Neutralize SARS-CoV-2

New SARS-CoV-2 variants - Clinical, public
health, and vaccine implications

Safety and Efficacy of the BNT162b2 mRNA
Covid-19 Vaccine. Reply

Effect of mRNA Vaccine Boosters against
SARS-CoV-2 Omicron Infection in Qatar

Effectiveness of BNT162b2 and mRNA-1273
COVID-19 boosters against SARS-CoV-2
Omicron (B.1.1.529) infection in Qatar

Waning mRNA-1273 Vaccine Effectiveness
against SARS-CoV-2 Infection in Qatar

Waning of mRNA-1273 vaccine effectiveness
against SARS-CoV-2 infection in Qatar

Effect of vaccination and of prior infection on
infectiousness of vaccine breakthrough
infections and reinfections

Protection afforded by the BNT162b2 and
mRNA-1273 COVID-19 vaccines in fully

vaccinated cohorts with and without prior

infection

Protection offered by mRNA-1273 versus
BNT162b2 vaccines against SARS-CoV-2
infection and severe COVID-19 in Qatar

Effectiveness of BNT162b2 and mRNA-1273
COVID-19 boosters against SARS-CoV-2
Omicron (B.1.1.529) infection in Qatar

Journal

JAMA - Journal of
the American
Medical Association

JAMA - Journal of
the American
Medical Association

New England
Journal of Medicine

The New England
Journal of Medicine

New England
Journal of Medicine

Preprint - medRxiv

New England
Journal of Medicine

Preprint - medRxiv

Preprint - medRxiv

Preprint - medRxiv
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Preprint - medRxiv

Preprint - medRxiv

already screened

Wrong
comparator

wrong
intervention

wrong
intervention

wrong study
design

wrong study
design

wrong outcome

wrong
comparator

wrong outcome

wrong
comp arator

no useful data,
baseline is long
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Voké et al.

Voysey et al.

Voysey et al.

Wadei et al.

Wagner et al.

Waldhorn et al.

Waldhorn, et al.

Wang et al.

Wang et al.

Nationwide effectiveness of five SARS-CoV-2
vaccines in Hungary-the HUN-VE study

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

Single-dose administration and the influence of
the timing of the booster dose on
immunogenicity and efficacy of ChAdOx1
nCoV-19 (AZD1222) vaccine: a pooled analysis
of four randomised trials

COVID-19 infection in solid organ transplant
recipients after SARS-CoV-2 vaccination

COVID-19 vaccine: mRNA-1273 is effective
and safe

Six-Month Efficacy and Toxicity Profile of
BNT162b2 Vaccine in Cancer Patients with
Solid Tumors

Six Month Efficacy and Toxicity Profile of
BNT162b2 Vaccine in Cancer Patients with
Solid Tumors

Safety and Efficacy of the BNT162b2 mRNA
Covid-19 Vaccine

The impacts of COVID-19 vaccine timing,
number of doses, and risk prioritization on
mortality in the US

Clinical
microbiology and
infection : the
official publication
of the European
Society of Clinical
Microbiology and
Infectious Diseases

The Lancet

The Lancet

American Journal of
Transplantation

Pneumologie

Cancer discovery

Cancer Discovery

The New England

Journal of Medicine

Preprint - medRxiv

wrong study
duration

wrong
intervention

wrong
intervention

wrong
intervention

foreign language

wrong
comparator

delayed exclusion
- data mainly
focusing on
immunogenicity
findings. Also,
study included
only vaccinated
individuals (no
unvaccinated
controls)

wrong
intervention

wrong study
design
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Wang et al.

Wang et al.

Waxman et al.

Waxman et al.

Westholter &
Taube

Whitaker et al.

Whitaker et al.

White et al.

Wickert et al.

Widdifield et al.

Williams et al.

Increased risk for COVID-19 breakthrough
infection in fully vaccinated patients with

substance use disorders in the United States
between December 2020 and August 2021

Impact of Vaccination, Prior Infection, and
Therapy on Delta and Omicron Variants

Comparison of Natural and BN'T162b2
Vaccine-induced Immunity, with and without an
Enhancer or Booster Dose, on the Risk of
COVID-19-Related Hospitalization in Israel

Comparing COVID-19-related hospitalization
rates among individuals with infection-induced
and vaccine-induced immunity in Israel

SARS-CoV-2 outbreak in a long-term care
facility after vaccination with BNT162b2

Pfizer-BioNTech and Oxford AstraZeneca
COVID-19 vaccine effectiveness and immune
response among individuals in clinical risk

groups

Pfizer-BioNTech and Oxford AstraZeneca
COVID-19 vaccine effectiveness and immune
response among individuals in clinical risk

groups

Incident SARS-CoV-2 Infection among mRNA-
Vaccinated and Unvaccinated Nursing Home
Residents

Estimates of Single Dose and Full Dose
BNT162b2 Vaccine Effectiveness among USAF
Academy cadets, 1 Mar - 1 May 2021

Vaccine effectiveness against SARS-CoV-2
infection and severe outcomes among
individuals with immune-mediated
inflammatory diseases tested between March 1
and Nov 22, 2021, in Ontario, Canada: a
population-based analysis

Measuring vaccine efficacy against infection and
disease in clinical trials: sources and magnitude
of bias in COVID-19 vaccine efficacy estimates

World Psychiatry

Preprint - medRxiv

Research Square

Nature
communications

Clinical Infectious
Diseases

The Journal of
infection

Hand search -
Public Health
England preprints

The New England
Journal of Medicine

Preprint - medRxiv

The Lancet.
Rheumatology

Preprint - medRxiv

wrong
comparator

wrong
comp arator

wrong study
duration

WI'Oflg outcome;
wrong duration

wrong
intervention

wrong study
duration

wrong
intervention

wrong
intervention

wrong
intervention

wrong study
duration

wrong
intervention
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Williams et al.

Winkelman et
al.

Wise et al.

Wise et al.

Wise et al.

Wise et al.

Wright et al.

Wright et al.

Whu et al.

Xie et al.

Xie et al.

Xiong et al.

Yadav et al.

COVID-19 Outbreak Associated with a SARS-
CoV-2 P.1 Lineage in a Long-Term Care Home

after Implementation of a Vaccination Program
— Ontario, April-May 2021

Trends in COVID-19 Vaccine Administration
and Effectiveness Through October 2021

Covid-19: New data on Oxford AstraZeneca
vaccine backs 12 week dosing interval

Covid-19: People who have had infection might
only need one dose of mRNA vaccine

Covid-19: People who have had infection might
only need one dose of mRNA vaccine

Covid-19: Pfizer BioNTech vaccine reduced
cases by 94% in Israel, shows peer reviewed
study

Comparative vaccine effectiveness against
severe COVID-19 over time in US hospital
administrative data: a case-control study

Comparative vaccine effectiveness against
severe COVID-19 over time in US hospital
administrative data: a case-control study

1562MO Effectiveness of COVID-19
vaccination in cancer patients: A nationwide
Veterans Affairs study

Comparative effectiveness of the BNT162b2 vs
ChAdOx1 vaccine against Covid-19

Comparative effectiveness of the BNT162b2
and ChAdOx1 vaccines against Covid-19 in
people over 50

Age and Gender Disparities in Adverse Events
Following COVID-19 Vaccination: Real-World
Evidence Based on Big Data for Risk
Management

The high mortality and impact of vaccination on
COVID-19 in hemodialysis population in India
during the second wave

Hand search;
Clinical Infectious
Diseases

JAMA network
open

BM]J (Clinical
Research Ed.)

BM] (Clinical
Research Ed.)

BM]J (Clinical
Research Ed.)

BM] (Clinical
Research Ed.)

The Lancet
Respiratory
Medicine

The Lancet.
Respiratory
medicine

Annals of Oncology

Preprint - medRxiv

Nature
Communications

Frontiers in
Medicine

Kidney
International
Reports

wrong
intervention

wrong outcome

wrong publication

type

wrong publication

type
duplicated

wrong publication

type

data in figures

wrong
comp arator

wrong outcome

wrong
comp arator

wrong outcome

wrong
intervention

wrong
intervention
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Yan et al.

Yassi et al.

Yelin et al.

Yi et al.

Young-Xu et al.

Young-Xu et al.

Young Xu et al.

Young-Xu et al.

Young Xu et al.

Young-Xu et al.

Yu Chen et al.

Zacay et al.

Rate and risk factors for breakthrough SARS-
CoV-2 infection after vaccination

Infection control, occupational and public
health measures including mRNA-based
vaccination against SARS-CoV-2 infections to
protect healthcare workers from variants of
concern: a 14-month observational study using
surveillance data

Associations of the BNT162b2 COVID-19
vaccine effectiveness with patient age and
comorbidities

Impact of national Covid-19 vaccination
Campaign, South Korea

Estimated Effectiveness of COVID-19
Messenger RNA Vaccination Against SARS-
CoV-2 Infection Among Older Male Veterans
Health Administration Enrollees, January to
September 2021

Effectiveness of mRNA COVID-19 Vaccines
against Omicron among Veterans

Effectiveness of mRNA COVID-19 Booster
Vaccines against Omicron and Delta Variants
among US Veterans

Effectiveness of mRNA COVID-19 Booster
Vaccines against Omicron and Delta Variants
among US Veterans

Coverage and Effectiveness of mRNA COVID-

19 Vaccines among Veterans

Coverage and Estimated Effectiveness of
mRNA COVID-19 Vaccines Among US
Veterans

POS-977 RISK OF COVID-19 INFECTION
POST VACCINATION PROGRAMME IN

PATIENTS WITH END STAGE KIDNEY

DISEASE IN PENANG STATE

BNT162b2 Vaccine Effectiveness in Preventing

Asymptomatic Infection With SARS-CoV-2
Virus: A Nationwide Historical Cohort Study

Journal of Infection

Preprint - medRxiv

Preprint - medRxiv

Vaccine

JAMA Netw Open.

Preprint - medRxiv

Preprint - medRxiv

Preprint - medRxiv

Preprint - medRxiv

JAMA network
open

Kidney
International
Reports

Open Forum
Infectious Diseases

wrong
intervention

wrong
intervention

wrong
intervention

wrong outcome;
wrong study
duration

Excluded for RoB

wrong study
duration

wrong study
duration

wrong study
duration

wrong
intervention

wrong study
duration

Full-text not
found

wrong
intervention
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Zambrano et al.

Zaqout et al.

Zheutlin et al.

Zheutlin et al.

Effectiveness of BNT162b2 (Pfizer-BioNTech)
mRNA Vaccination Against Multisystem
Inflammatory Syndrome in Children Among
Persons Aged 12-18 Years - United States, July-
December 2021

The initial impact of a national BNT162b2
mRNA COVID-19 vaccine rollout

Durability of Protection against COVID-19
Breakthrough Infections and Severe Disease by
Vaccines in the United States

Durability of Protection against COVID-19
Breakthrough Infections and Severe Disease by
Vaccines in the United States

MMWR. Morbidity
and mortality weekly
report

International
Journal of

Infectious Diseases:
JID

Preprint - medRxiv

Preprint - medRxiv

wrong outcome

wrong
intervention

wrong
comp arator

wrong
comparator
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