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Supplementary appendix “Past COVID-19 infection protection against
reinfection: systematic review and meta-analysis"

This appendix provides further supplemental figures and more detailed results.

The appendix is organised into broad sections following the structure of the main paper.
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Section 1 List of acronyms and abbreviations

Abbreviation/acronym
SARS-CoV-2

PCR

RAT

GATHER

PRISMA

ul

MR-BRT

GHDx

Full phrase

Severe acute respiratory syndrome coronavirus 2

Polymerase chain reaction

Rapid antigen test

Guidelines for Accurate and Transparent Health Estimates Reporting
Preferred Reporting Items for Systematic Reviews and Meta-Analyses
Uncertainty Interval

Meta-regression—Bayesian, regularised, trimmed

Global Health Data Exchange



Section

2 Guidelines for Accurate and Transparent Health Estimates Reporting (GATHER)

compliance
This study complies with GATHER recommendations,® See table S2 below for the GATHER checklist. The GATHER
recommendations can be found on the GATHER website.

GATHER checklist

Item # |Check|ist item |Reported location

Objectives and funding

1 Define the indicator(s), populations (including age, sex, and geographic entities), |Methods (Study selection and data extraction);
and time period(s) for which estimates were made. appendix Table S1

2 |List the funding sources for the work. ISummary

Data Inputs

For all data inputs from multiple sources that are synthesized as part of the study:

IMethods (Overview)

3 Describe how the data were identified and how the data were accessed.

4 Specify the inclusion and exclusion criteria. Identify all ad-hoc exclusions. [Methods (Inclusion and exclusion criteria)
Provide information on all included data sources and their main characteristics. |Appendix Table S1
For each data source used, report reference information or contact

5 name/institution, population represented, data collection method, year(s) of
data collection, sex and age range, diagnostic criteria or measurement method,
and sample size, as relevant.

5 Identify and describe any categories of input data that have potentially IMethods (Risk of bias assessment); (appendix,
important biases (e.g., based on characteristics listed in item 5). table S3 and S4 page 78 and 80

For data inputs that contribute to the analysis but were not synthesized as part of the study:

7 IDescribe and give sources for any other data inputs. |NA

For all data inputs:

Provide all data inputs in a file format from which data can be efficiently
extracted (e.g., a spreadsheet rather than a PDF), including all relevant meta-
data listed in item 5. For any data inputs that cannot be shared because of
ethical or legal reasons, such as third-party ownership, provide a contact name
or the name of the institution that retains the right to the data.

lAppendix, table S1 page 28

Data analysis

Provide a conceptual overview of the data analysis method. A diagram may be

Methods (Data analysis)

accessed.

P helpful.
Provide a detailed description of all steps of the analysis, including mathematical|Methods (Data analysis)
10 formulae. This description should cover, as relevant, data cleaning, data pre-
processing, data adjustments and weighting of data sources, and mathematical
or statistical model(s).
11 Describe how candidate models were evaluated and how the final model(s) INA
were selected.
19 Provide the results of an evaluation of model performance, if done, as well as  |Appendix, figure S2 and S3, page 13 and 18
ithe results of any relevant sensitivity analysis.
Describe methods for calculating uncertainty of the estimates. State which IMethods (Data analysis)
13 sources of uncertainty were, and were not, accounted for in the uncertainty
analysis.
14 State how analytic or statistical source code used to generate estimates can be |GitHub URL(s) will be made available

Results and Discussion

Provide published estimates in a file format from which data can be efficiently

lAppendix, table S1 page 28

assumptions or data limitations that affect interpretation of the estimates.

= extracted.

16 Report a quantitative measure of the uncertainty of the estimates (e.g. Results
uncertainty intervals).

17 Interpret results in light of existing evidence. If updating a previous set of Discussion
lestimates, describe the reasons for changes in estimates.

18 Discuss limitations of the estimates. Include a discussion of any modelling Discussion



http://gather-statement.org/

Section 3
compliance

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)

This study complies with PRISMA 2020 recommendations.? See table S3 below for the PRISMA 2020 checklist. The
PRISMA recommendations can be found on the PRISMA website.

PRISMA 2020 checklist

Section and Item ) Location where
X Checklist item X .
topic _itemisreported
TITLE
Title | 1 | Identify the report as a systematic review. Paper title
ABSTRACT
Abstract | 2 I See the PRISMA 2020 for Abstracts checklist. N/A
INTRODUCTION
Rationale 3 Describe the rationale for the review in the context of existing knowledge. Main text
introduction,
paragraph 3
Objectives 4 Provide an explicit statement of the objective(s) or question(s) the review addresses. Final sentence of
main text
introduction
METHODS
Eligibility 5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for Main text
criteria the syntheses. methods
“inclusion and
exclusion criteria”
section
Information 6 Specify all databases, registers, websites, organisations, reference lists and other sources Main text
sources searched or consulted to identify studies. Specify the date when each source was last methods
searched or consulted. “overview,”
paragraph 1
Search 7 Present the full search strategies for all databases, registers and websites, including any Main text
strategy filters and limits used. methods
“overview,”
paragraph 1
Selection 8 Specify the methods used to decide whether a study met the inclusion criteria of the review, | Main text
process including how many reviewers screened each record and each report retrieved, whether methods “study
they worked independently, and if applicable, details of automation tools used in the selection and data
process. extraction”
section,
paragraph 1
Data 9 Specify the methods used to collect data from reports, including how many reviewers Main text
collection collected data from each report, whether they worked independently, any processes for methods “study
process obtaining or confirming data from study investigators, and if applicable, details of selection and data
automation tools used in the process. extraction”
section
Data items 10a List and define all outcomes for which data were sought. Specify whether all results that Main text
were compatible with each outcome domain in each study were sought (e.g. for all methods
measures, time points, analyses), and if not, the methods used to decide which results to “outcomes
collect. assessed” section
10b List and define all other variables for which data were sought (e.g. participant and Main text
intervention characteristics, funding sources). Describe any assumptions made about any methods “study
missing or unclear information. selection and data
extraction”
section,
paragraph 2
Study risk of 11 Specify the methods used to assess risk of bias in the included studies, including details of Main text
bias the tool(s) used, how many reviewers assessed each study and whether they worked methods “risk of
assessment independently, and if applicable, details of automation tools used in the process. bias assessment”
section
Effect 12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the Main text
measures synthesis or presentation of results. methods “data

analysis” section



http://www.prisma-statement.org/

Section and

Checklist item

Location where

topic item is reported
Synthesis 13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. N/A
methods tabulating the study intervention characteristics and comparing against the planned groups
for each synthesis (item #5)).
13b Describe any methods required to prepare the data for presentation or synthesis, such as N/A
handling of missing summary statistics, or data conversions.
13c Describe any methods used to tabulate or visually display results of individual studies and Main text
syntheses. methods “data
analysis” section
13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If Main text
meta-analysis was performed, describe the model(s), method(s) to identify the presence and | methods “data
extent of statistical heterogeneity, and software package(s) used. analysis” section
13e Describe any methods used to explore possible causes of heterogeneity among study results | Main text
(e.g. subgroup analysis, meta-regression). methods “data
analysis” section
13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results. Main text
methods “data
analysis” section
Reporting bias | 14 Describe any methods used to assess risk of bias due to missing results in a synthesis (arising | Main text
assessment from reporting biases). methods “Risk of
bias assessment”
section
Certainty 15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an | Main text
assessment outcome. methods “data
analysis” section
RESULTS
Study 16a Describe the results of the search and selection process, from the number of records Main text results,
selection identified in the search to the number of studies included in the review, ideally using a flow paragraphs 1 and
diagram. 2
16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and N/A
explain why they were excluded.
Study 17 Cite each included study and present its characteristics. Appendix Table S1
characteristics
Risk of bias in 18 Present assessments of risk of bias for each included study. Appendix tables
studies S3 and S4
Results of 19 For all outcomes, present, for each study: (a) summary statistics for each group (where Appendix table S1
individual appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval),
studies ideally using structured tables or plots.
Results of 20a For each synthesis, briefly summarise the characteristics and risk of bias among contributing Main text results,
syntheses studies. paragraph 8
20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for Main text results,
each the summary estimate and its precision (e.g. confidence/credible interval) and paragraphs 3-7
measures of statistical heterogeneity. If comparing groups, describe the direction of the
effect.
20c Present results of all investigations of possible causes of heterogeneity among study results. NA
20d Present results of all sensitivity analyses conducted to assess the robustness of the Main text results,
synthesized results. paragraphs 9
Reporting 21 Present assessments of risk of bias due to missing results (arising from reporting biases) for NA
biases each synthesis assessed.
Certainty of 22 Present assessments of certainty (or confidence) in the body of evidence for each outcome 95% uncertainty
evidence assessed. intervals (Uls) are
presented for all
mean estimates in
the main text
results section
and in all figures,
as relevant
DISCUSSION
Discussion 23a Provide a general interpretation of the results in the context of other evidence. Main text

discussion,




Section and

Item

Checklist item

Location where

topic

#

item is reported
particularly
paragraph 3

23b

Discuss any limitations of the evidence included in the review.

Main text
discussion,
paragraph 5

23c

Discuss any limitations of the review processes used.

Main text
discussion,
paragraph 5

23d

Discuss implications of the results for practice, policy, and future research.

Main text
discussion,
paragraph 4;
conclusion

OTHER INFORM

ATION

Registration
and protocol

24a

Provide registration information for the review, including register name and registration
number, or state that the review was not registered.

Main text
methods
“overview,”
second paragraph

24b

Indicate where the review protocol can be accessed, or state that a protocol was not
prepared.

Main text
methods
“overview,”
second paragraph

24c

Describe and explain any amendments to information provided at registration or in the
protocol.

N/A

Support

25

Describe sources of financial or non-financial support for the review, and the role of the
funders or sponsors in the review.

Main text
methods “role of
the funding
source” section,
acknowledgments
section

Competing
interests

26

Declare any competing interests of review authors.

Main text
declaration of
interests section

Availability of
data, code
and other
materials

27

Report which of the following are publicly available and where they can be found: template
data collection forms; data extracted from included studies; data used for all analyses;
analytic code; any other materials used in the review.

Main text data
sharing section,
methods
“overview,”
second
paragraph;
Appendix table S1




Section 4 Supplementary figures and tables
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Figure S2

Sensitivity analysis according to Risk of Bias assessment
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Figure S3 Sensitivity analysis according to adjusted/unadjusted results
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Figure S4 Publication bias assessment
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Table S1 Data inputs and characteristics of included studies
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First Study Age Country | Variant Variant Outcome | Para | Adjustmen | Mean Low | Upp | Interva
author design or (s (2 meter |t efficacy er er | or
name medin infection | infection 95% | 95% | mean
aage ) ) Cl Cl time
since
infecti
on (in
weeks)
Berec L® | retrospecti | >12 Czechia | mixed all infection | 1- Age and 0.99 0.98 | 099 |0-8
ve cohort variant variant aHR sex
mixed all infection | 1- 0.97 0.96 | 0.97 | 9-16
variant variant aHR 5 5
mixed all infection | 1- 0.91 0.90 | 091 | 17-24
variant variant aHR 5 5
mixed all infection | 1- 0.92 091 | 0.92 | 25-32
variant variant aHR 5 5
mixed all infection | 1- 0.9 0.89 | 0.90 | 33-40
variant variant aHR 5 5
mixed all infection | 1- 0.84 0.83 | 0.84 | 41-48
variant variant aHR 5 5
mixed all infection | 1- 0.79 0.78 | 0.8 49-56
variant variant aHR
mixed all infection | 1- 0.71 0.68 | 0.72 | 57-64
variant variant aHR 5
mixed all infection | 1- 0.71 0.65 | 0.78 | 65-72
variant variant aHR
Hansen retrospecti | >18 Denmark | Ancestra | Ancestra | infection | 1- Age, sex, 0.788 0.74 | 0.82 | NA
c* ve cohort I I aRR | and other 9 1
Ancestra | Ancestra | infection | 1- covariates | 0.793 0.74 | 0.83 |12 24
I [ aRR 4 3
Ancestra | Ancestra | infection | 1- 0.777 0.70 | 0.82 | 25_32
I [ aRR 9 9
Altarawn | test- All Qatar Ancestra | Alpha symptom | 1- Age, sex, 0.953 0.66 | 0.99 | NA
eh H® negative ages I atic aOR | and other 3
case- Qatar Ancestra | Beta symptom | 1- covariates | 0.854 0.72 | 0.92 | NA
control I atic aOR 4 2
Qatar mixed Delta symptom | 1- 0.902 0.81 | 0.94 | NA
variant atic aOR 9 6
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Qatar mixed Omicron | symptom | 1-
variant (unspecif | atic aOR
ied sub-
lineage)
Qatar Ancestra | Alpha hospitalis | 1 -
I ation & aOR
death
Qatar Ancestra | Beta hospitalis | 1 -
I ation & aOR
death
Qatar mixed Delta hospitalis | 1 -
variant ation & aOR
death
Qatar mixed Omicron | hospitalis | 1 -
variant (unspecif | ation & aOR
ied sub- | death
lineage)
Qatar Ancestra | Alpha infection | 1-
I aOR
Qatar Ancestra | Alpha infection | 1-
I aOR
Qatar Ancestra | Beta infection | 1-
I aOR
Qatar Ancestra | Beta infection | 1-
I aOR
Qatar mixed Delta infection | 1-
variant aOR
Qatar mixed Delta infection | 1-
variant aOR
Qatar mixed Delta infection | 1-
variant aOR
Qatar mixed Omicron | infection | 1-
variant (unspecif aOR
ied sub-
lineage)
Qatar mixed Omicron | infection | 1-
variant (unspecif aOR
ied sub-
lineage)

0.619 048 [0.72 | NA
0.694 0.01 | 0.96 | NA
2
0.88 0.50 | 0.97 | NA
7|1
0.999 043 | 0.99 | NA
3|9
0.878 0.47 | 0.97 | NA
5 |1
0.894 022 [ 0.98 | 12.32
6 |5
0.91 0.34 | 0.98 | 33 56
5 |8
0.926 0.76 | 0.97 | 12.32
7 |6
0.812 0.65 | 0.89 | 3356
5 |8
0.934 0.87 | 0.96 | 12.32
6 |5
0.911 0.83 | 0.95 | 3356
3 |3
0.871 059 | 095 | >56
4 |9
0.64 054 | 0.71 | 12.32
7|4
0.472 0.37 | 0.55 | 3356
5 |4
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Qatar mixed Omicron | infection | 1- 0.596 0.50 | 0.67 | >56
variant (unspecif aOR 7
ied sub-
lineage)
Rane M® | test- >12 us mixed Delta Symptom | 1- Age, sex, 0.9 0.87 | 0.93 | 34*
negative variant atic aOR | and other
case- covariates
control
Smid M” | retrospecti | >5 Czechia mixed Omicron | hospitalis | 1 - Age and 0.87 073 {094 |2 24
ve cohort variant (unspecif | ation aHR | sex
ied sub-
lineage)
mixed Omicron | hospitalis | 1 - 0.92 0.86 | 0.96 | >24
variant (unspecif | ation aHR
ied sub-
lineage)
mixed Delta hospitalis | 1 - 0.99 098 | 099 | 224
variant ation aHR
mixed Delta hospitalis | 1 - 0.95 093 | 096 | >24
variant ation aHR
mixed Omicron | infection | 1- 0.68 0.68 |0.69 | 224
variant (unspecif aHR
ied sub-
lineage)
mixed Omicron | infection | 1- 0.13 0.1 0.14 | >24
variant (unspecif aHR
ied sub-
lineage)
mixed Delta infection | 1- 0.95 094 | 096 |2 24
variant aHR
mixed Delta infection | 1- 0.83 0.82 | 0.84 | >24
variant aHR
Abu- retrospecti | 10-74 | Qatar Ancestra | Ancestra | infection | 1- Other 0.927 091 | 093 | 17*
Raddad ve cohort I | aOR | covariates 3 9
LB
Hall Vv° prospectiv | >18 UK Ancestra | Alpha infection | 1- Age and 0.84 0.81 | 0.87 | 29*
e cohort I alRR | sex
Hall Vi | prospectiv | >25 UK all all infection | 1- Other 0.86 0.81 | 0.89 | 051
e cohort variant variant aHR covariates
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all all infection | 1- 0.69 0.38 | 0.84 |52_10
variant variant aHR 4
Pilz St retrospecti | 15-93 | Austria Ancestra | Ancestra | infection | 1- No 0.91 0.87 | 0.93 | 30*
ve cohort I [ OR adjustment
Rennert retrospecti | 18-24 | US Ancestra | mixed infection | 1- Age, sex, 0.84 0.78 | 0.88 | 18*
L ve cohort I variant aRR | and other
covariates
Sheehan | retrospecti | 18-80 | US Ancestra | Ancestra | infection | 1- No 0.818 0.76 | 0.85 | 20*
VES ve cohort I I OR adjustment 6 8
usS Ancestra | Ancestra | Symptom | 1 - 0.845 0.77 | 0.89 | 20*
I | atic OR 9 1
Vitale J** | retrospecti | 18-80 | Iltaly Ancestra | Ancestra | infection | 1- Age, sex, 0.94 0.92 | 0.95 | 34*
ve cohort I | aHR and other
covariates
Wilkins prospectiv | >18 uUs Ancestra | Ancestra | infection | 1- Age, sex, 0.74 047 |0.87 | NA
Jis e cohort I I alRR | and other
covariates
Letizia prospectiv | 18-20 | US Ancestra | Ancestra | infection | 1- Age, sex, 0.84 0.75 | 0.9 NA
A6 e cohort I I aOR | and other
covariates
Abo- prospectiv | >18 UK Ancestra | Ancestra | Symptom | 1 - No 0.85 0.65 | 0.94 | 11*
Leyah e cohort I | atic OR adjustment
Hl7
Lumley longitudin | 39* UK Ancestra | Alpha Symptom | 1 - Age, sex, 0.98 0.82 [ 0.99 | NA
S8 al cohort I atic alRR | and other
UK Ancestra | Alpha infection | 1- covariates | 0.86 0.74 | 093 | NA
I alRR
Breathna | retrospecti | 50* UK Ancestra | Ancestra | infection | 1- No 0.94 0.88 | 0.97 | 32*
ch A¥ ve cohort I I RR adjustment
Manica retrospecti | 50* Italy Ancestra | Ancestra | Symptom | 1 - Age, sex, 0.946 0.83 [ 0.99 | NA
M2 ve cohort I I atic aOR | and other 1 1
covariates
Leidi A? | retrospecti | >12 Switzerla | Ancestra | Ancestra | infection | 1- No 0.94 0.86 | 0.98 | NA
ve cohort nd I [ HR adjustment
Pouwels | prospectiv | >18 UK Ancestra | Alpha Symptom | 1- Age, sex, 0.8 0.75 | 0.84 | NA
K22 e cohort I atic aOR | and other
Ancestra | Alpha infection | 1- covariates | 0.6 0.5 0.68 | NA
I aOR
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Ancestra | Delta Symptom | 1- 0.82 0.73 | 0.88 | NA
I and atic aOR
Alpha
Ancestra | Delta infection | 1- 0.72 0.58 | 0.82 | NA
I and aOR
Alpha
Pritchard | prospectiv | >18 UK Ancestra | Ancestra | infection | 1- Age, sex, 0.28 0.1 043 | 015
EZ e cohort | and I and aOR | and other
Alpha Alpha covariates
Ancestra | Ancestra | infection | 1- 0.7 056 | 0.79 | 16 32
| and land aOR
Alpha Alpha
Ancestra | Ancestra | Symptom | 1 - 0.67 0.5 0.88 | 0_15
| and land atic aOR
Alpha Alpha
Ancestra | Ancestra | Symptom | 1 - 0.95 0.85 | 0.98 |16 32
| and land atic aOR 5
Alpha Alpha
Ancestra | Alpha infection | 1- 0.42 0.19 | 058 | 0_15
I and aOR
Alpha
Ancestra | Alpha infection | 1- 0.81 0.66 | 0.9 16_32
I and aOR
Alpha
Wang test- All uUs mixed Delta infection | 1- Age, sex, 0.87 0.85 [ 0.89 | NA
X negative ages variant aOR and other
case- mixed Omicron | infection | 1- covariates | 0.39 0.36 | 042 | NA
control variant (unspecif aOR
ied sub-
lineage)
mixed Omicron | infection | 1- 0.339 0.23 {043 | NA
variant (unspecif OR 6 1
ied sub-
lineage)
Willett test- 18- Scotland | mixed Delta infection | 1- No 0.71 | 0.82 | NA
B#» negative 108 variant OR adjustment | o 774 5 3
Casi_l mixed Omicron | infection | 1- 0.23 | 0.43 | NA
s variant _ | (unspecif OR 0339 |6 |1
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ied sub-

lineage)
Altarawn | test- All Qatar mixed Omicron | Symptom | 1 - Age, sex, 0.508 0.45 | 0.55 | 46*
eh H%* negative ages variant (unspecif | atic OR and other 4 7
case- ied sub- covariates
control lineage)
mixed Omicron | Symptom | 1- 0.505 0.38 | 0.59 | 46™*
variant BA.1 atic OR 1 9
mixed Omicron | Symptom | 1- 0.461 0.39 | 0.51 | 46™*
variant BA.2 atic OR 5 9
mixed Omicron | hospitalis | 1 - 0.716 0.15 | 0.90 | 46*
variant (unspecif | ation OR 7 4
ied sub-
lineage)
mixed Omicron | hospitalis | 1 - 0.734 0.00 | 0.92 | 46*
variant BA.2 ation OR 2 9
Starrfelt retrospecti | >18 Norway mixed Delta infection | 1- Age, sex, 0.931 0.92 | 093 | NA
J ve cohort variant aHR | and other 3 9
covariates
Cerqueira | test- >18 Brazil mixed Omicron | Symptom | 1- Age, sex, 0.289 0.26 | 0.30 | NA
-Silva T? | negative variant (unspecif | atic aOR | and other 9 9
case- ied sub- covariates
control lineage)
mixed Omicron | hospitalis | 1 - 0.856 0.82 | 0.88 | NA
variant (unspecif | ation & aOR 7
ied sub- | death
lineage)
mixed Omicron | hospitalis | 1 - 0.845 0.73 | 091 |12 23
variant (unspecif | ation & aOR 1 1
ied sub- | death
lineage)
mixed Omicron | hospitalis | 1 - 0.895 0.86 | 092 |24 51
variant (unspecif | ation & aOR 2
ied sub- | death
lineage)
mixed Omicron | hospitalis | 1- 0.803 0.74 | 0.84 | >52
variant (unspecif | ation & aOR 4 8
ied sub- | death
lineage)
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mixed Omicron | Symptom | 1- 0.528 048 | 056 |12 23
variant (unspecif | atic aOR 3 8
ied sub-
lineage)
mixed Omicron | Symptom | 1- 0.327 0.30 | 035 |24 51
variant (unspecif | atic aOR 2 2
ied sub-
lineage)
mixed Omicron | Symptom | 1- 0.147 0.10 | 0.18 | >52
variant (unspecif | atic aOR 8 5
ied sub-
lineage)
Carazo test- >12 Canada mixed Omicron | infection | 1- Age, sex, 0.44 0.38 | 0.48 | NA
S negative variant (unspecif aOR | and other
case- ied sub- covariates
control lineage)
Ancestra | Omicron | infection | 1- 0.29 0.2 0.37 | NA
I (unspecif aOR
ied sub-
lineage)
Alpha Omicron | infection | 1- 0.44 0.26 | 0.57 | NA
(unspecif aOR
ied sub-
lineage)
Delta Omicron | infection | 1- 0.67 0.57 | 0.75 | NA
(unspecif aOR
ied sub-
lineage)
mixed Omicron | hospitalis | 1 - 0.81 0.66 | 0.89 | NA
variant (unspecif | ation aOR
ied sub-
lineage)
mixed Omicron | infection | 1- 0.66 0.57 | 0.73 |12 23
variant (unspecif aOR
ied sub-
lineage)
mixed Omicron | infection | 1- 0.49 0.32 | 0.61 |24 35
variant (unspecif aOR
ied sub-
lineage)
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Ancestra | Omicron | infection | 1- 0.35 0.21 | 0.47 | 36_47
I (unspecif aOR
ied sub-
lineage)
Delta Omicron | infection | 1- 0.29 0.17 | 0.38 |48 75
(unspecif aOR
ied sub-
lineage)
Alpha Omicron | infection | 1- 0.27 0.08 | 0.42 | 76 96
(unspecif aOR
ied sub-
lineage)
Nordstro | retrospecti | 39.9* | Sweden mixed mixed infection | 1- Age, sex, 0.48 047 | 048 |2_12
m P30 ve cohort variant variant aHR | and other
mixed mixed infection | 1- covariates | 0.96 095 | 096 |13 24
variant variant aHR
mixed mixed infection | 1- 0.92 091 | 093 |25 36
variant variant aHR
mixed mixed infection | 1- 0.93 0.92 | 098 | >36
variant variant aHR
mixed mixed hospitalis | 1 - 0.89 086 | 091 |13 24
variant variant ation aHR
mixed mixed hospitalis | 1 - 0.85 0.09 | 0.78 | 25 36
variant variant ation aHR
mixed mixed hospitalis | 1 - 0.78 0.08 | 0.66 | >36
variant variant ation aHR 5
Office of | prospectiv | >2 UK mixed mixed infection | NA NA 0.909 0.89 | 0.92 | NA
National | e cohort variant variant 4
Statistics®
1
Imperial | test- NA UK mixed Omicron | infection | 1- No 0.19 0 0.27 | NA
College® | negative variant (unspecif RR adjustment
case- ied sub-
control lineage)
Jeffery- prospectiv. | NA UK Ancestra | Ancestra | infection | 1- No 0.96 0.79 | 0.99 | NA
Smith e cohort I | RR adjustment
A33
Gallais prospectiv | 39* France Ancestra | mixed infection | 1- No 0.97 0.76 | 0.99 | NA
F3 e cohort I variant HR adjustment
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Krutikov | prospectiv | 18-64 | UK Ancestra | mixed infection | 1- Age, sex, 0.61 0.18 | 0.81 | NA
M3 e cohort I variant aHR | and other
>64 UK Ancestra | mixed infection | 1- covariates | 0.85 0.56 | 0.95 | NA
I variant aHR
Harvey retrospecti | 48* us Ancestra | Ancestra | infection | 1- No 0.9 0.89 | 0.91 | NA
R% ve cohort I I RR adjustment
Maier prospectiv | 0-96 us mixed mixed infection | 1- No 0.883 0.48 | 0.97 | NA
H37 e cohort variant variant OR adjustment 4
us mixed mixed Symptom | 1- 0.936 051 | 0.99 | NA
variant variant atic OR 1 2
Chemaite | retrospecti | All Qatar Omicron | Omicron | infection | 1- Age, sex, 0.942 0.89 | 0.96 | NA
[ly H38 ve cohort | ages BA.1 BA.2 aHR | and other 2 9
Omicron | Omicron | infection | 1- covariates | 0.809 0.73 | 0.86 | NA
BA.2 BA.1 aHR 1 4
Satwik retrospecti | NA India mixed Delta Symptom | 1- Age, sex, 0.93 0.87 | 0.96 | 38*
R ve cohort variant atic aHR | and other
covariates
Chin E*° | test- >18 us mixed Omicron | infection | 1- Age, sex, 0.257 0.23 | 0.31 | 59*
negative variant (unspecif aOR | and other 4 6
case- ied sub- covariates
control lineage)
Delta Omicron | infection | 1- 0.608 058 | 0.66 | 21*
(unspecif aOR 4 8
ied sub-
lineage)
Braeye retrospecti | 0-84 Belgium | mixed Delta infection | 1- Age, sex, 0.79 0.75 | 0.83 | NA
T ve cohort variant aOR | and other
mixed Alpha infection | 1- covariates | 0.83 0.8 0.88 | NA
variant aOR
mixed Delta infection | 1- 0.79 0.74 (083 |07
variant aOR
mixed Delta infection | 1- 0.64 0.61 | 0.66 |21 28
variant aOR
Ayoub test- All Qatar mixed Alpha infection | 1- Age, sex, 0.97 0.93 | 0.98 | NA
H42 negative ages variant aOR | and other 6 6
case- mixed Beta infection | 1- covariates | 0.855 0.82 | 0.88 | NA
control variant aOR 4 1
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Chemaite | retrospecti | All Qatar mixed Alpha infection | 1- Age, sex, 0.964 0.92 | 0.98 | NA
lly H*3 ve cohort | ages variant aHR | and other 1 3
mixed Beta infection | 1- covariates | 0.864 0.82 | 0.89 | NA
variant aHR 5 5
Petras retrospecti | All Czechia mixed mixed infection | 1- Age, sex, 0.925 0.76 | 0.97 | NA
M4 ve cohort | ages variant variant alRR | and other 5 6
covariates
Carazo test- >18 Canada mixed Omicron | infection | 1- Age, sex, NA NA |NA |47
s negative variant BA.2 aOR | and other
case- mixed Omicron | infection | 1- covariates | NA NA | NA |811
control variant BA.2 aOR
mixed Omicron | infection | 1- 0.42 -0.47 | 0.77 | 12_23
variant BA.2 aOR
mixed Omicron | infection | 1- 0.39 0 0.63 | 24 51
variant BA.2 aOR
mixed Omicron | infection | 1- 0.42 0.17 | 0.6 >51
variant BA.2 aOR
Omicron | Omicron | infection | 1- 0.82 049 | 094 |47
BA.1 BA.2 aOR
Omicron | Omicron | infection | 1- 0.76 0.63 | 0.85 | 811
BA.1 BA.2 aOR
Omicron | Omicron | infection | 1- 0.7 061 | 0.77 |12 23
BA.1 BA.2 aOR
Omicron | Omicron | infection | 1- NA NA | NA | 2451
BA.1 BA.2 aOR
Omicron | Omicron | infection | 1- NA NA | NA | >51
BA.1 BA.2 aOR
Altarawn | test- All Qatar mixed Omicron | infection | 1- Age, sex, 0.286 0.11 {042 | NA
eh H%® negative ages variant BA.4/BA OR and other 8 2
case- 5 covariates
control mixed Omicron | Symptom | 1 - 0.149 - 0.50 | NA
variant BA.4/BA | atic OR 047 |9
5 5
Omicron | Omicron | infection | 1- 0.797 0.74 | 0.84 | NA
(unspecif | BA.4/BA OR 4
iedsub- | .5
lineage)
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Omicron | Omicron | Symptom | 1 - 0.761 0.54 | 0.87 | NA
(unspecif | BA.4/BA | atic OR 9 3
iedsub- | .5
lineage)
Abu- retrospecti | All Qatar Ancestra | Alpha infection | 1- No 0.975 0.95 | 0.98 | NA
Raddad ve cohort | ages I IRR adjustment 7 6
LJ46
Bertollini | retrospecti | 33* Qatar mixed mixed infection | 1- RR | Age, sex, 0.74 0.66 | 0.79 | NA
R ve cohort variant variant and other
covariates
Chemaite | retrospecti | All Qatar mixed mixed infection | 1- Age, sex, 0.806 0.77 | 0.83 | 0-16
[ly H® ve cohort ages variant variant aHR and other 8 1
Qatar mixed mixed infection | 1- covariates | 0.863 0.83 | 0.88 | 17-20
variant variant aHR 8 7
Qatar mixed mixed infection | 1- 0.887 0.86 | 0.90 | 21-24
variant variant aHR 2 9
Qatar mixed mixed infection | 1- 0.905 0.88 | 0.92 | 25-28
variant variant aHR 1 6
Qatar mixed mixed infection | 1- 0.9 0.87 | 0.92 | 29-32
variant variant aHR 7 2
Qatar mixed mixed infection | 1- 0.888 0.86 | 0.90 | 33-36
variant variant aHR 6 9
Qatar mixed mixed infection | 1- 0.864 0.83 | 0.88 | 37-40
variant variant aHR 8 5
Qatar mixed mixed infection | 1- 0.824 0.79 | 0.85 | 41-44
variant variant aHR 5 1
Qatar mixed mixed infection | 1- 0.754 0.70 | 0.79 | 45-48
variant variant aHR 4 9
Qatar mixed mixed infection | 1- 0.785 0.69 | 0.85 | 49-52
variant variant aHR 6 1
Qatar mixed mixed infection | 1- 0.755 0.57 | 0.86 | 53-56
variant variant aHR 7 2
Qatar mixed mixed infection | 1- 0.751 0.53 | 0.87 | 57-60
variant variant aHR 8
Qatar mixed mixed infection | 1- 0.716 0.42 | 0.86 | >60
variant variant aHR 2 2
Qatar Ancestra | Omicron | infection | 1- 0.381 0.35 | 0.40 | 48*
I (unspecif aHR 6 6

39



ied sub-

lineage)

Qatar Ancestra | Omicron | infection | 1-

I (unspecif aHR
ied sub-
lineage)

Qatar Ancestra | Omicron | infection | 1-

I (unspecif aHR
ied sub-
lineage)

Qatar Alpha Omicron | infection | 1-
(unspecif aHR
ied sub-
lineage)

Qatar Beta Omicron | infection | 1-
(unspecif aHR
ied sub-
lineage)

Qatar Delta Omicron | infection | 1-
(unspecif aHR
ied sub-
lineage)

Qatar mixed mixed hospitalis | 1 -

variant variant ation & aHR
death

Qatar mixed mixed hospitalis | 1 -

variant variant ation & aHR
death

Qatar mixed mixed hospitalis | 1 -

variant variant ation & aHR
death

Qatar mixed mixed hospitalis | 1 -

variant variant ation & aHR
death

Qatar mixed mixed hospitalis | 1 -

variant variant ation & aHR
death

Qatar mixed mixed hospitalis | 1 -

variant variant ation & aHR
death

0.484 0.46 | 0.50 | 46*
7
0519 0.48 | 0.54 | 62*
8 5
0.17 014 | 019 | 32*
6 3
0.317 029 | 0.34 | 24*
7
0571 055 | 059 | 8*
2 8
0.934 0.78 | 0.98 | 0-16
3 2
0.99 0.90 | 0.99 | 17-20
4
0.99 0.90 | 0.99 | 21-24
4
0.943 056 | 0.99 | 25-28
7 6
0.99 0.90 | 0.99 | 29-32
2
0.942 0.81 | 0.98 | 33-36
5
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Qatar mixed mixed hospitalis | 1 - 0.981 0.85 | 0.99 | 37-40
variant variant ation & aHR 9
death
Qatar mixed mixed hospitalis | 1 - 0.98 0.85 | 0.99 | 41-44
variant variant ation & aHR 2
death
Qatar mixed mixed hospitalis | 1 - 0.99 0.83 | 0.99 | 45-48
variant variant ation & aHR 5
death
Qatar mixed mixed hospitalis | 1 - 0.99 0 0.99 | 49-52
variant variant ation & aHR
death
Qatar mixed mixed hospitalis | 1 - 0.952 0.51 | 0.99 | 53-62
variant variant ation & aHR 6 9
death
Vicentini | retrospecti | All Italy Ancestra | mixed infection | 1- Age, sex, 0.91 0.89 | 092 | NA
M40 ve cohort | ages I variant aHR | and other
Italy Alpha mixed infection | 1- covariates | 0.93 091 | 095 | NA
variant aHR
Italy Delta mixed infection | 1- 0.97 0.88 | 0.99 | NA
variant aHR
Italy Ancestra | Omicron | infection | 1- 0.51 049 | 0.54 | NA
I (unspecif aHR
ied sub-
lineage)
Italy Alpha Omicron | infection | 1- 0.62 0.64 | 0.6 NA
(unspecif aHR
ied sub-
lineage)
Italy Delta Omicron | infection | 1- 0.63 0.58 | 0.67 | NA
(unspecif aHR
ied sub-
lineage)
Abu- retrospecti | All Qatar mixed mixed hospitalis | 1 - Age, sex, 0.9 0.75 | 0.97 | NA
Raddad ve cohort | ages variant variant ation & aOR | and other
LJ%0 death covariates
Michlma | retrospecti | >2 Denmark | mixed Alpha infection | 1- Age, sex, 0.852 0.83 | 0.86 | NA
yr D% ve cohort variant aHR | and other 7 6
mixed Delta infection | 1- covariates | 0.821 0.81 | 0.83 | NA
variant aHR 1
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mixed Omicron | infection | 1-
variant (unspecif aHR

ied sub-

lineage)
mixed Alpha Symptom | 1-
variant atic aHR
mixed Delta Symptom | 1-
variant atic aHR
mixed Omicron | Symptom | 1 -
variant (unspecif | atic aHR

ied sub-

lineage)
mixed Alpha hospitalis | 1 -
variant ation aHR
mixed Delta hospitalis | 1 -
variant ation aHR
mixed Omicron | hospitalis | 1 -
variant (unspecif | ation aHR

ied sub-

lineage)
mixed Alpha infection | 1-
variant aHR
mixed Alpha infection | 1-
variant aHR
mixed Alpha infection | 1-
variant aHR
mixed Alpha infection | 1-
variant aHR
mixed Delta infection | 1-
variant aHR
mixed Delta infection | 1-
variant aHR
mixed Delta infection | 1-
variant aHR
mixed Delta infection | 1-
variant aHR
mixed Omicron | infection | 1-
variant (unspecif aHR

0.334 032 | 0.34 | NA
7 2
0.908 0.89 | 0.92 | NA
1 2
0.85 0.83 | 0.86 | NA
8 2
0.39 0.37 | 040 | NA
1 9
0.866 0.46 | 0.96 | NA
3 7
0.972 0.89 | 0.99 | NA
3
0.698 0.51 | 0.81 | NA
5 2
0.867 0.84 | 0.88 | 12-25
9 3
0.833 0.80 | 0.86 | 26-38
1
0.702 056 | 0.79 | 39-51
8 4
0.864 0.76 | 092 | >51
1 3
0.913 0.89 | 092 | 12-25
7 7
0.84 0.82 | 0.85 | 26-38
2 6
0.767 0.74 | 0.78 | 39-51
6 7
0.714 0.66 | 0.75 | >51
9 3
0.51 0.50 | 0.52 | 12-25
1
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ied sub-

lineage)
mixed Omicron | infection | 1-
variant (unspecif aHR

ied sub-

lineage)
mixed Omicron | infection | 1-
variant (unspecif aHR

ied sub-

lineage)
mixed Omicron | infection | 1-
variant (unspecif aHR

ied sub-

lineage)
mixed Alpha Symptom | 1 -
variant atic aHR
mixed Alpha Symptom | 1 -
variant atic aHR
mixed Alpha Symptom | 1 -
variant atic aHR
mixed Alpha Symptom | 1-
variant atic aHR
mixed Delta Symptom | 1 -
variant atic aHR
mixed Delta Symptom | 1 -
variant atic aHR
mixed Delta Symptom | 1 -
variant atic aHR
mixed Delta Symptom | 1 -
variant atic aHR
mixed Omicron | Symptom | 1 -
variant (unspecif | atic aHR

ied sub-

lineage)
mixed Omicron | Symptom | 1-
variant (unspecif | atic aHR

ied sub-

lineage)
mixed Omicron | Symptom | 1-
variant (unspecif | atic aHR

0.254 023 027 | 2638
3 3

0.251 023 | 027 | 3951
1 1

0.19 017 |0.20 | >51
2 5

0.926 090 094 | 1225
7

0.89 0.85 | 091 | 26-38
6 6

0.72 054 082 | 3951
6 7

0.932 0.81 |0.97 | >51
9 5

0.931 091 |094 | 1225
2 5

0.872 0.85 | 0.89 | 26-38
3

0.8 0.77 | 082 | 3951
4 2

0.747 069 |0.79 | >51
4

0.551 053 | 056 | 12-25
3 8

0.311 027 | 034 | 2638
9

0.314 028 | 034 | 3951
4 3
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ied sub-

lineage)
mixed Omicron | Symptom | 1- 0.257 022 | 0.28 | >51
variant (unspecif | atic aHR 8 4
ied sub-
lineage)
Lacy J5? retrospecti | >10 UK Ancestra | mixed infection | 1- Age, sex, 0.78 0.77 | 0.78 | NA
ve cohort I variant OR and other
Ancestra | mixed Symptom | 1- covariates | 0.77 0.74 | 0.8 NA
I variant atic OR
Ancestra | mixed death 1- 0.45 0.29 | 0.58 | NA
I variant aOR
Ridgway | retrospecti | 40* uUs Ancestra | mixed Symptom | 1- Age, sex, 0.85 0.82 | 0.87 | NA
Jpss ve cohort I variant atic aHR and other
Ancestra | mixed hospitalis | 1 - covariates | 0.88 0.82 | 092 | NA
I variant ation aHR
Ancestra | mixed Symptom | 1 - 0.85 0.79 | 0.9 12-14
I variant atic aHR
Ancestra | mixed Symptom | 1 - 0.86 0.8 0.91 | 15-21
I variant atic aHR
Ancestra | mixed Symptom | 1 - 0.86 0.78 | 0.91 | 22-28
I variant atic aHR
Ancestra | mixed Symptom | 1- 0.88 0.8 0.95 | 29-35
I variant atic aHR
Spicer Retrospect | >20 us Mixed Mixed Infection | 1- No NA
KB> ive cohort variant | variant RR adjustment 0.77 0.75 | 0.79
Mixed Mixed Infection | 1- 12-16
variant variant RR 0.70 0.66 | 0.74
Mixed Mixed Infection | 1- 17-20
variant variant RR 0.79 0.75 | 0.82
Mixed Mixed Infection | 1- 21-24
variant variant RR 0.81 0.78 | 0.85
Mixed Mixed Infection | 1- 25-28
variant variant RR 0.74 0.67 | 0.79
Mixed Mixed Infection | 1- 29-32
variant variant RR 0.70 0.59 | 0.78
Mixed Mixed Infection | 1- 33-36
variant variant RR 0.79 0.65 | 0.88
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South Mixed Mixed Symptom Other NA
Cohen prospectiv | All Africa variant variant atic 1- covariates
(o e cohort ages aOR 0.6 0.1 0.8
South Mixed Mixed Infection | 1- Other 12-24
prospectiv | All Africa variant variant aRR covariates 0.92 | 0.84 | 0.96
Sun K6 e cohort ages Mixed Mixed Infection | 1- 25-36
variant | variant aRR 0.87 | 0.78 | 0.92
test- 12-17 | UK Symptom Age, sex, NA
negative atic and other 0.86 | 0.88
case- Ancestral | Delta 1-aOR | covariates 0.876 8 4
control Symptom 0.85 | 0.86 | NA
Alpha Delta atic 1-aOR 0.861 4 8
Symptom 0.91 | 0.92 | NA
Delta Delta atic 1-a0OR 0.923 7 9
Omicron | Symptom NA
(unspecif | atic
ied sub- 0.27 | 0.37
Ancestral | lineage) 1-aOR 0.327 7 4
Omicron | Symptom NA
(unspecif | atic
ied sub- 0.32 | 0.40
Alpha lineage) 1-aOR 0.366 9 1
Omicron | Symptom NA
(unspecif | atic
ied sub- 0.50 | 0.53
Delta lineage) 1-aOR 0.524 9 8
Omicron | Omicron | Symptom NA
Powell (unspecif | (unspecif | atic
A7 ied sub- | ied sub- 0.46
lineage) lineage) 1-aOR 0.593 7 | 0.69
Muruges | retrospecti | >18 India mixed mixed Symptom | 1-HR | Age, sex, NA
an M8 ve cohort variant variant atic and other 0.76 | 0.91
covariates | 0.86 7 6
Dhumal retrospecti | 34* India mixed mixed infection Age, sex, NA
$° ve cohort variant variant and other
1-aHR | covariates 0.72 0.08 | 0.91
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Corrao test- >18 Italy mixed mixed Symptom Other NA
G*0 negative variant variant atic covariates
case-
control 1-aOR 0.91 | 0.85 | 0.95
clinical >18 usS mixed mixed infection No 0.87 | NA
trial variant variant 1-IRR | adjustment 0.832 | 0.78 3
mixed infection 0.80 NA
variant Alpha 1-IRR 0.99 4| 0.99
mixed infection 0.33 | 0.89 | NA
Smoleno variant Beta 1-IRR 0.722 1 9
v 61 mixed infection 0.61 | 0.87 | NA
variant Delta 1-IRR 0.72 3 2
retrospecti | All us Age, sex, NA
Reynolds ve cohort ages and other
s62 Ancestral | Ancestral | Infection | 1-aHR | covariates 0.87 | 0.87 | 0.87
Ancestral | Ancestral | Infection | 1-aHR 0.88 | 0.87 | 0.88 | 24-32
Ancestral | Ancestral | Infection | 1-aHR 0.83 | 0.82 | 0.85 | 33-40
Ancestral | Ancestral | Infection | 1-aHR 0.85 | 0.82 | 0.87 | 41-48
Narraine | retrospecti | >18 UK No 0.80 | 0.99 | NA
n F% ve cohort Ancestral | Ancestral | Infection | 1-OR | adjustment 0.973 5 6
prospectiv | 0-4 Nicaragu | mixed mixed Symptom No NA
e cohort a variant variant atic 1-RR adjustment 0.61 0.2 0.8
5-9 mixed mixed Symptom Na
variant variant atic 1-RR 0.64 0.2 0.7
Kubale J5 10-14 mixed mixed Symptom NA
variant variant atic 1-RR 0.49 0.3 0.9
retrospecti | All us Omicron Age, sex, NA
ve cohort | ages (unspecif and other
ied sub- covariates 0.22
Ancestral | lineage) infection | 1-aRR 0.18 | 0.13 7
Omicron NA
(unspecif
ied sub- 0.25 | 0.48
Alpha lineage) infection | 1-aRR 0.381 2 9
Rothberg Omicron 0.63 | 0.74 | NA
AS Delta (unspecif | infection | 1-aRR 0.692 4 1
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ied sub-

lineage)
retrospecti | >11 Netherla | mixed Age, sex, NA
ve cohort nds variant Delta infection | 1-aOR | and other 079 | 0.77 | 0.81
mixed 1-aOR | covariates 4-8
variant Delta infection 0.7 0.5 | 0.83
mixed 1-aOR 9-12
variant Delta infection 095 | 0.85| 0.99
mixed 1-a0OR 13-17
variant Delta infection 093 | 0.84 | 0.97
mixed 1-a0OR 18-21
variant Delta infection 0.92 | 0.86 | 0.95
mixed 1-a0OR 22-25
variant Delta infection 0.86 | 0.76 | 0.91
mixed 1-aOR 26-29
variant Delta infection 0.84 | 0.74 0.9
mixed 1-aOR 30-34
variant Delta infection 0.76 | 0.73 | 0.79
mixed Omicron 1-a0OR NA
variant BA.1 infection 046 | 0.44 | 0.48
mixed Omicron 1-a0OR 4-8
variant BA.1 infection 0.73 | 0.66 | 0.79
mixed Omicron 1-a0OR 9-12
variant BA.1 infection 0.63 | 0.58 | 0.67
mixed Omicron 1-aOR 13-17
variant BA.1 infection 0.57 | 0.52 | 0.62
mixed Omicron 1-aOR 18-21
variant BA.1 infection 0.55 | 0.46 | 0.62
mixed Omicron 1-aOR 22-25
variant BA.1 infection 0.53 | 0.43 0.6
mixed Omicron 1-aOR 26-29
variant BA.1 infection 0.52 | 0.45 | 0.58
mixed Omicron 1-aOR 30-34
Andeweg variant BA.1 infection 034 | 031 ] 0.38
566 mixed Omicron 1-aOR NA
variant BA.2 infection 0.47 | 0.44 0.5
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48

mixed Omicron 1-aOR
variant BA.2 infection
mixed Omicron 1-aOR
variant BA.2 infection
mixed Omicron 1-aOR
variant BA.2 infection
mixed Omicron 1-aOR
variant BA.2 infection
mixed Omicron 1-aOR
variant BA.2 infection
mixed Omicron 1-aOR
variant BA.2 infection
mixed Omicron 1-aOR
variant BA.2 infection
mixed 1-a0OR
variant Delta infection
mixed 1-a0OR
variant Delta infection
mixed 1-aOR
variant Delta infection
mixed 1-aOR
variant Delta infection
mixed 1-aOR
variant Delta infection
mixed 1-a0OR
variant Delta infection
mixed 1-a0OR
variant Delta infection
mixed 1-a0OR
variant Delta infection
mixed Omicron 1-aOR
variant BA.1 infection
mixed Omicron 1-a0OR
variant BA.1 infection
mixed Omicron 1-a0OR
variant BA.1 infection

0.76 | 0.68 | 0.82
9-12
056 | 0.48 | 0.62
1317
05| 043 | 0.56
18-21
057 | 049 | 0.64
22-25
05| 036 0.61
26-29
0.53 | 042 | 0.62
30-34
038 | 034 | 043
NA
08| 078 | 0.82
4-8
07| 048 | 0.83
9-12
0.98 | 0.86 | 0.99
1317
094 | 0.83 | 0.98
18-21
092 | 0.86 | 0.95
22-25
0.84| 073| 09
26-29
0.88 | 078 | 0.93
30-34
077 | 074| 08
NA
0.47 | 0.44 | 0.49
4-8
073 | 066 | 0.8
9-12
0.62 | 057 | 0.67
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13-17

mixed Omicron 1-aOR
variant BA.1 infection
mixed Omicron 1-aOR
variant BA.1 infection
mixed Omicron 1-aOR
variant BA.1 infection
mixed Omicron 1-aOR
variant BA.1 infection
mixed Omicron 1-aOR
variant BA.1 infection
mixed Omicron 1-aOR
variant BA.2 infection
mixed Omicron 1-aOR
variant BA.2 infection
mixed Omicron 1-a0OR
variant BA.2 infection
mixed Omicron 1-a0OR
variant BA.2 infection
mixed Omicron 1-aOR
variant BA.2 infection
mixed Omicron 1-aOR
variant BA.2 infection
mixed Omicron 1-aOR
variant BA.2 infection
mixed Omicron 1-a0OR
variant BA.2 infection

055 | 048 | 06

18-21
0.51 | 041 0.6

22-25
0.54 | 0.44 | 0.62

26-29
0.53 | 0.45 | 0.59

30-34
037 ] 033| 04

NA
0.49 | 045 | 0.52

48
0.76 | 0.69 | 0.82

9-12
0.57 | 049 | 0.63

13-17

05| 0.43 | 0.56

18-21
0.58 0.5 | 0.66

22-25
0.55 | 0.41 | 0.65

26-29
0.52 04 | 0.62

30-34

04| 035 | 044

Cl = Confidence Interval; NA = not available; * indicates extracted data point is median age
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Table S2

Protection against reinfection, symptomatic, and severe disease by time since infection

Protection against ancestral,
Alpha, and Delta reinfection

Protection against Omicron

BA.1 reinfection

Protection against Omicron

BA.2 reinfection

Protection against ancestral,

Alpha, and Delta

Protection against BA.1
symptomatic disease

Protection against ancestral,
Alpha, and Delta severe

Protection against BA.1

severe disease

symptomatic disease disease
Week Estimat Lower Upper Estimat Lower Upper Estimat Lower Upper Estimat Lower Upper Estimat Lower Upper Estimat Lower Upper Estimat Lower Upper
after e boun boun e boun boun e boun boun e boun boun e boun boun e boun bound e boun boun
infectio d d d d d d d d d d d d d
n
0 85.2% 61.0% 96.0% 77.5% 66.1% 86.1% 96.9% 83.6% 99.0% 90.3% 80.4% 98.4% 89.2% 67.1% 95.8% 96.7% 90.9% 100.0 88.9% 86.9% 99.9%
9
0.1 85.2% 61.0% 96.0% 77.4% 66.0% 86.1% 96.8% 83.4% 98.9% 90.3% 80.4% 98.4% 89.0% 67.0% 95.7% 96.7% 90.9% fO0.0 88.9% 86.9% 99.9%
9
0.2 85.2% 61.0% 96.0% 77.4% 65.9% 86.0% 96.6% 83.3% 98.9% 90.3% 80.4% 98.3% 88.8% 67.0% 95.6% 96.7% 91.1% fO0.0 88.9% 86.9% 99.9%
9
03 85.2% 61.0% 96.0% 77.3% 65.8% 86.0% 96.5% 83.1% 98.8% 90.3% 80.4% 98.3% 88.6% 66.9% 95.5% 96.7% 91.1% fO0.0 88.9% 86.9% 99.9%
9
0.4 85.2% 61.0% 96.0% 77.2% 65.7% 85.9% 96.3% 82.8% 98.7% 90.3% 80.4% 98.2% 88.4% 66.7% 95.4% 96.8% 91.1% fO0.0 88.9% 86.9% 99.9%
9
0.5 85.2% 61.0% 96.0% 77.1% 65.6% 85.9% 96.1% 82.6% 98.6% 90.3% 80.3% 98.2% 88.2% 66.3% 95.2% 96.8% 91.1% fO0.0 88.9% 86.9% 99.9%
9
0.6 85.2% 61.0% 96.0% 77.0% 65.5% 85.8% 96.0% 82.3% 98.5% 90.3% 80.3% 98.2% 88.0% 65.9% 95.1% 96.8% 91.2% fO0.0 88.9% 86.9% 99.9%
9
0.7 85.2% 61.0% 96.0% 76.9% 65.4% 85.8% 95.8% 82.1% 98.4% 90.3% 80.3% 98.1% 87.7% 65.9% 94.9% 96.9% 91.2% fOOAO 88.9% 86.9% 99.9%
9
0.8 85.2% 61.0% 96.0% 76.8% 65.2% 85.7% 95.6% 81.8% 98.3% 90.3% 80.2% 98.1% 87.5% 65.8% 94.7% 96.9% 91.2% fOOAO 88.9% 86.9% 99.9%
9
0.9 85.2% 60.9% 96.0% 76.8% 65.1% 85.6% 95.4% 81.6% 98.2% 90.3% 80.2% 98.1% 87.3% 65.6% 94.5% 96.9% 91.2% fOOAO 88.9% 86.9% 99.8%
9
1 85.2% 60.9% 96.0% 76.7% 65.0% 85.6% 95.2% 81.3% 98.1% 90.3% 80.1% 98.0% 87.1% 65.5% 94.4% 96.9% 91.2% fOOAO 88.9% 87.0% 99.8%
9
11 85.2% 60.9% 96.0% 76.6% 64.9% 85.5% 94.9% 81.0% 98.0% 90.3% 80.1% 98.0% 86.9% 65.4% 94.3% 97.0% 91.2% fOOAO 88.9% 87.0% 99.8%
9
1.2 85.2% 60.9% 96.0% 76.5% 64.8% 85.5% 94.7% 80.8% 97.9% 90.3% 80.1% 97.9% 86.6% 65.3% 94.3% 97.0% 91.2% f’O0.0 88.9% 87.0% 99.8%
9
13 85.2% 60.9% 96.0% 76.4% 64.7% 85.4% 94.5% 80.5% 97.7% 90.3% 80.0% 97.9% 86.4% 65.2% 94.1% 97.0% 91.3% f’O0.0 88.9% 87.0% 99.8%
9
14 85.2% 60.8% 96.0% 76.3% 64.5% 85.4% 94.3% 80.3% 97.6% 90.3% 80.0% 97.9% 86.2% 65.2% 93.9% 97.0% 91.3% f’O0.0 88.9% 87.0% 99.8%
9
15 85.2% 60.8% 96.0% 76.3% 64.4% 85.3% 94.0% 80.0% 97.5% 90.3% 80.0% 97.8% 85.9% 65.1% 93.7% 97.1% 91.3% f’O0.0 88.9% 87.0% 99.8%
9
1.6 85.2% 60.8% 96.0% 76.2% 64.3% 85.3% 93.8% 79.7% 97.3% 90.3% 80.0% 97.8% 85.7% 65.0% 93.6% 97.1% 91.3% f’O0.0 88.9% 87.0% 99.8%
9
1.7 85.2% 60.8% 96.0% 76.1% 64.2% 85.2% 93.5% 79.5% 97.2% 90.3% 80.0% 97.7% 85.5% 65.0% 93.4% 97.1% 91.3% f’O0.0 88.9% 87.0% 99.8%
9
1.8 85.2% 60.8% 96.0% 76.0% 64.1% 85.2% 93.2% 79.2% 97.0% 90.3% 80.0% 97.7% 85.2% 64.9% 93.3% 97.1% 91.3% f’O0.0 88.9% 87.0% 99.8%
9
1.9 85.2% 60.8% 96.0% 75.9% 64.0% 85.1% 93.0% 78.9% 96.8% 90.3% 80.0% 97.7% 85.0% 64.8% 93.1% 97.2% 91.4% f’O0.0 88.9% 87.0% 99.8%
9
2 85.2% 60.8% 96.0% 75.8% 63.8% 85.0% 92.7% 78.7% 96.6% 90.3% 80.0% 97.7% 84.7% 64.7% 93.0% 97.2% 91.4% f’O0.0 88.9% 87.0% 99.8%
9
21 85.2% 60.8% 96.0% 75.7% 63.7% 85.0% 92.4% 78.4% 96.4% 90.3% 80.0% 97.7% 84.5% 64.7% 92.9% 97.2% 91.5% fO0.0 88.9% 87.0% 99.8%
9
2.2 85.2% 60.8% 96.0% 75.6% 63.6% 84.9% 92.1% 78.2% 96.2% 90.3% 80.0% 97.7% 84.2% 64.6% 92.7% 97.2% 91.5% fO0.0 88.9% 87.0% 99.7%
9
23 85.2% 60.8% 96.0% 75.6% 63.5% 84.9% 91.8% 78.0% 96.0% 90.3% 80.0% 97.7% 84.0% 64.2% 92.5% 97.2% 91.5% fO0.0 88.9% 87.0% 99.7%
9
2.4 85.2% 60.8% 96.0% 75.5% 63.4% 84.8% 91.5% 77.8% 95.8% 90.3% 80.0% 97.7% 83.8% 63.9% 92.3% 97.3% 91.6% fO0.0 88.9% 87.0% 99.7%
9
25 85.2% 60.8% 96.0% 75.4% 63.3% 84.8% 91.1% 77.5% 95.6% 90.3% 80.0% 97.6% 83.5% 63.5% 92.1% 97.3% 91.6% fO0.0 88.9% 87.0% 99.7%
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Table S3 Risk of Bias Assessment for Case-Control Studies

First 1 2 3 4 5 6 7 8 9 10 11 12 Rating
author’s

name

Altarawneh | Yes | Yes | n/a Yes | Yes | Yes | No NR | Yes | No n/a | Yes | Good
HS

Rane M® Yes | Yes | nla Yes | Yes | Yes | NR NR | Yes | No n/a | Yes | Good
Wang X Yes | Yes | nfa | NR | No No NR | NR | Yes | No n/a | Yes | Poor
Altarawneh | Yes | Yes | n/a Yes | Yes | Yes | No NR | Yes | No n/a | No Fair

H26
Cerqueira- | Yes | Yes |nfa | Yes | Yes | Yes | No NR | Yes | No n/a | Yes | Good
Silva T
Carazo S%’ Yes | Yes | n/a Yes | Yes | Yes | Yes | NR | Yes | No n/a | Yes | Good
Vitale J* No Yes | n/a Yes | Yes | Yes | CD NR | Yes | No nfa | Yes | Fair

Willett B% Yes | Yes |nfa |Yes | Yes | No NR | NR | Yes | No nfa | Yes | poor

Chin E*® Yes | Yes | nfa Yes | Yes | Yes | No NR | Yes | No n/a | Yes | Good
Ayoub H*? Yes | Yes | n/a Yes | Yes | Yes | No NR | Yes | No n/a | Yes | Good
Carazo §%° Yes | Yes |nfa | Yes |Yes |Yes | Yes | NR | Yes | Yes NR | Yes | Good
Altarawneh | Yes | Yes | n/a Yes | Yes | Yes | NR NR | Yes | Yes No | No Fair

H68
Powell A%’ Yes | Yes | nla Yes | Yes | Yes | NR NR | Yes | Yes no | Yes | Fair
CorraoG®® | Yes | Yes | No |Yes |Yes |Yes |yes | NR | Yes | Yes no | Yes | Fair

n/a = not available; NR = not reported; CD, cannot determine.

Quality Assessment for Case-Control Studies (https://www.nhlbi.nih.gov/health-topics/study-quality-
assessment-tools):

1. Was the research question or objective in this paper clearly stated and appropriate?
2. Was the study population clearly specified and defined?
3. Did the authors include a sample size justification?

4. Were controls selected or recruited from the same or similar population that gave rise to the cases
(including the same timeframe)?

5.  Were the definitions, inclusion and exclusion criteria, algorithms or processes used to identify or select
cases and controls valid, reliable, and implemented consistently across all study participants?

6. Were the cases clearly defined and differentiated from controls?

7. Ifless than 100 percent of eligible cases and/or controls were selected for the study, were the cases
and/or controls randomly selected from those eligible?

8. Was there use of concurrent controls?

9. Were the investigators able to confirm that the exposure/risk occurred prior to the development of the
condition or event that defined a participant as a case?

10. Were the measures of exposure/risk clearly defined, valid, reliable, and implemented consistently
(including the same time period) across all study participants?
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11. Were the assessors of exposure/risk blinded to the case or control status of participants?

12. Were key potential confounding variables measured and adjusted statistically in the analyses? If matching
was used, did the investigators account for matching during study analysis?
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Table S4

Risk of Bias Assessment for Cohort Studies

First 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Rating
author’s

name

Smid M’ Yes | Yes [ NR | Yes |[nla |[No |Yes |[nfa |nfa |nla Yes | nla NR | Yes | Poor
Hall v© Yes | Yes | Yes | Yes | Yes | Yes | Yes | No No Yes | Yes | NR Yes | Yes | Good
Lumley S*® Yes | Yes | Yes | Yes |[No | No |Yes [nfa [nfa |[nfa | Yes |nfa | Yes | Yes |Fair
Hansen C* Yes | Yes | Yes | Yes |[nfla [ No |Yes |[nfa |n/a |nla Yes | nla Yes | Yes | Fair
Pilz S* Yes | Yes | Yes | Yes |[nfla | No |Yes |[nfa |n/a |nla Yes | n/a Yes | No Fair
SheehanM® | Yes | Yes | Yes | Yes |nfla | No |Yes |[nfa |nfa |nfa |Yes |na |Yes | No Fair
Wilkins J¥° Yes | Yes | Yes | Yes | No | No |Yes |nfa |[nfa |n/a Yes | n/a No Yes | Fair
Letizia A% Yes | Yes | Yes | Yes [ nfa | Yes | Yes | No | No | No Yes | nfa | Yes | Yes | Good
Abo-Leyah Yes | Yes | Yes | Yes [nfla |No |Yes |[nfa |nfa |[na |Yes [na |NR | No Fair
H17

Leidi A% Yes | Yes | Yes | Yes | No | No |Yes |nfa |[n/la |n/a Yes | n/a Yes | No Poor
Starrfelt J%7 Yes | Yes | Yes | Yes [ nfa | No |Yes |nfa |[nfa |nla Yes | n/a NR | Yes | Fair
Nordstrom Yes | Yes | Yes | Yes [ nfa | No |Yes |nfa |[nfa |nla Yes | n/a Yes | Yes | Fair
P30

Gallais F3* Yes | Yes | Yes | Yes | No | Yes | Yes | No No No Yes | No Yes | No Fair
KrutikovM3> | Yes | Yes | Yes | Yes | No No |Yes [nfa |nfa |n/a Yes | n/a NR | Yes | Fair
Harvey R3¢ Yes | Yes | Yes | Yes [No |No |Yes |nfa |nfa |nfa |Yes |nla No No Poor
Maier H3’ Yes | Yes | Yes | Yes | No | Yes | Yes | No No No Yes | NR | Yes | No Fair
Chemaitelly | Yes | Yes | Yes | Yes |nfa |[No |Yes |[nfa |nfa |nfa |Yes |[na |Yes | Yes | Fair
H38

Satwik R*® No |Yes | Yes | Yes |[No | No |Yes |nfa |nfa |nfa |Yes |na |Yes | Yes | Fair
Hall v° Yes | Yes | Yes | Yes | n/a Yes | Yes | No No Yes | Yes | NR Yes | Yes | Good
Rennert L'? Yes | Yes | Yes | Yes [ No | No |Yes |nfa |[nfa |n/a Yes | n/a Yes | Yes | Fair
Berec L% Yes | Yes | Yes | Yes [nfla |No |Yes |[nfa |nfa |nfa |Yes |nla NR | Yes | Fair
Pouwels K?2 | Yes | Yes | Yes | Yes | n/a Yes | Yes | Yes | No Yes | Yes | NR Yes | Yes | Good
Pritchard E2 | Yes | Yes | Yes | Yes | n/a Yes | Yes | Yes | No Yes | Yes | NR Yes | Yes | Good
Abu-Raddad | Yes | Yes | Yes | Yes | nfa | Yes | Yes | No No NR | Yes | NR | Yes | Yes | Fair
L8

Breathnach Yes | Yes | Yes | Yes | No No |Yes [nfa |n/a |nla Yes | n/a Yes | No Fair
A19

Manica M7° No | Yes | Yes | Yes | No No |Yes [nfa |n/a |nla Yes | n/a NR | No Poor
Jeffery- No |Yes | Yes | Yes |No | No |Yes |nfa |nfa |[nfa |Yes |na |Yes | No Poor
Smith A33
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Chemaitelly | Yes | Yes [No |Yes [nfa [No |Yes |nfa |nfa |nla |Yes |nla |Yes |Yes | Fair
43

|I;Iraeye T Yes | Yes | Yes | Yes [nfa | No |Yes |nfa |[nfa |nfa |Yes |nfa |Yes | Yes | Fair

Office for Yes | Yes | Yes | Yes | Yes | No |Yes |[No |No |Yes |Yes | NR | NR | Yes | Good

National

Statistics®?

Petras M* Yes | Yes | Yes | Yes | No | Yes | Yes | No | Yes | No Yes | No Yes | Yes | Good

Abu-Raddad | Yes | Yes |yes | Yes [ nfa | Yes | Yes | No | Yes | No Yes | NR | Yes | No Fair
46

:ertollini R |No |Yes | No |[Yes |[No |Yes | Yes |[No |Yes |[No |Yes | No | Yes | No Poor

Chemaitelly | Yes | Yes | Yes | Yes | nfa | Yes | Yes | No | Yes | No Yes | NR | Yes | Yes | Good
48

\H/icentini Yes | Yes | Yes | Yes | nfa | Yes | Yes | No | Yes | No Yes | NR | Yes | Yes | Good
49

E\/Ibu-Raddad No | Yes | No |Yes | No | Yes | Yes | No | Yes | No Yes | No Yes | Yes | Fair
50

I\U/Iichlmayr Yes | Yes | Yes | Yes [ nfa | Yes |Yes |No |Yes |No |Yes | NR | Yes | Yes | Good
51

Eacy 152 Yes | Yes | Yes | Yes | No | Yes | Yes | No | Yes | No Yes | No NR | No Fair

Ridgway JP>® | Yes |CD | NR | Yes [ n/a | Yes | Yes | No | No | No Yes | NR | NR | Yes | Poor

Spicer KB Yes | Yes | Yes | Yes | nfa | Yes | Yes | No | Yes | No yes | NR | Yes | No Fair

Cohen C% Yes | Yes | Yes | Yes | No | Yes | Yes | No | Yes | No yes | No | Yes | Yes | Good

Sun K> Yes | Yes | Yes | Yes | No | Yes | Yes | No | Yes | No yes | No | Yes | Yes | Good

Andeweg S | Yes | Yes | NR | Yes | NA | Yes | Yes | No | Yes | No yes | NR | NR | No | Poor

Murugesan Yes | Yes | Yes | Yes | No | Yes | Yes | No | Yes | No yes | No | Yes | No Fair
58

gﬂhumal S Yes | Yes | Yes | Yes | NA | Yes | Yes | No | Yes | No yes | No | Yes | Yes | Good
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Narrainen Yes | Yes | Yes | Yes | No | Yes | Yes | No | Yes | No yes | No | Yes | No Fair
63

:eynolds S%2 | Yes | Yes | Yes | Yes | NA | Yes | Yes | No | Yes | No yes | Yes | Yes | Yes | Good

Kubale J®* Yes | Yes | Yes | Yes | NA | Yes | Yes | No | Yes | No yes | No | Yes | No | Fair

Rothberg Yes | Yes | Yes | Yes | NA | Yes | Yes | No | Yes | No yes | No Yes | Yes | Good
65

gﬂmolenov 12| Yes | Yes | Yes | Yes | No | Yes | Yes | No | Yes | No yes | Yes | Yes | No Fair

n/a = not available
NR = not reported
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Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies
(https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools):

1.

2.

10.

11.

12.

13.

14.

Was the research question or objective in this paper clearly stated?
Was the study population clearly specified and defined?
Was the participation rate of eligible persons at least 50%?

Were all the subjects selected or recruited from the same or similar populations (including the same time
period)? Were inclusion and exclusion criteria for being in the study prespecified and applied uniformly to
all participants?

Was a sample size justification, power description, or variance and effect estimates provided?

For the analyses in this paper, were the exposure(s) of interest measured prior to the outcome(s) being
measured?

Was the timeframe sufficient so that one could reasonably expect to see an association between
exposure and outcome if it existed?

For exposures that can vary in amount or level, did the study examine different levels of the exposure as
related to the outcome (e.g., categories of exposure, or exposure measured as continuous variable)?

Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented
consistently across all study participants?

Was the exposure(s) assessed more than once over time?

Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented
consistently across all study participants?

Were the outcome assessors blinded to the exposure status of participants?
Was loss to follow-up after baseline 20% or less?

Were key potential confounding variables measured and adjusted statistically for their impact on the
relationship between exposure(s) and outcome(s)?
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