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Appendix la: Summary of Included Studies (new studies in blue)

Reference (author, year), | Methods Key findings Implications
with URL


https://www.medrxiv.org/content/10.1101/2024.05.08.24307058v1#:~:text=The%20comparative%20vaccine%20effectiveness%20was,12%20weeks%20of%20follow%2Dup

21 t0 91 days since last dose (Finland
and Denmark only): 57.6 (29.8-85.5)

Relative VE (%) (95% CI)
against COVID-19 related death
(compared to individuals who
received at least 4 prior doses of
COVID-19 vaccines)

8 to 91 days since last dose:

e Asabthdose: 77.7 (67.5-87.9)
e Asa6thdose: 76.9 (66.4-87.4)
e Asa7thdose: 82.1(68.8-95.5)
e =65 years: 77.9 (69.2-86.7)

e 65-74 years: 77.5 (65.6-89.5)

e =75 years: 78.0 (69.3-86.8)

8 to 28 days since last dose: 82.7 (79.2-
86.2)

29 to 49 days since last dose; 81.3
(67.1-95.4)

50 to 70 days since last dose: 68.8
(39.9-93.8)

71 t0 91 days since last dose: 72.3
(60.8-83.8)

21 t0 91 days since last dose: 76.2
(64.2-88.2)

Caffrey et al. (2024)2

Nationwide test-negative case control
study using the US Veterans Affairs
Healthcare system.

The study included 113,174 acute
respiratory infection (ARI) episodes in
adults aged =18 years diagnosed in the

Relative VE (95% CI) against
COVID-19 related ED or UC
visits (compared to individuals
who did not receive the XBB.1.5
variant adapted vaccines)

At least 14 days since last dose

The BNT162b2 XBB.15
variant adapted vaccine was
associated with a reduced risk
of hospitalisation, ED/UC
visits and outpatient visits due
to COVID-19 among adults
aged > 18 years. This

Moderate



https://www.medrxiv.org/content/10.1101/2024.04.05.24305063v1#:~:text=Between%20September%2025%2C%202023%20and,XBB%20predominance%20across%20all%20outcomes.

hospital, emergency department, urgent
care or outpatient setting during the study
period ( September 25, 2023, and January
31, 2024).

Patients had to be tested for SARS-CoV-2
via nucleic acid amplification test (NAAT)
or rapid antigen test (RAT) within 14 days
prior through 3 days after the ARI
encounter. Patients could contribute
more than one ARI episode to the study
if the episodes were more than 30 days
apart and the encounter at the highest
level of care (i.e., hospitalization >
ED/UC visit > outpatient visit) was
selected for inclusion.

Adjusted odds ratios were calculated using
a multivariate logistic regression model
adjusting for ( calendar week of ARI
episode, age, sex, race, ethnicity, body
mass index (BMI) categories, Charlson
Comorbidity Index, receipt of influenza
vaccine during the 2023-2024 season,
receipt of pneumococcal vaccine in the
past 5 years, encounters with the VA
healthcare system in the year prior,
smoking status, immunocompromised,
and Census

region, and prior documented SARS-
CoV-2 infection. VE was calculated as 1
minus the corresponding adjusted OR
(and 95% CI), multiplied by 100%.

Time and setting: XBB sublineages and
JN.1 sublineages were the prevailing
variants.

e =18 years: 39 (33-45)
0 Immunocompromised: 34
(22-45)
o0 Immunocompetent: 42 (34-
49)
o0 XBB and JN.1 sublineages: 43
(33-52)
0 XBB sublineages: 50 (35-61)
0 JN.1 sublineages: 33 (22-43)
e 1810 <65 years: 48 (37-57)
e =65 years: 35 (27-43)

14 to 60 days since last dose
0 XBB sublineages: 52 (37-63)
0 JN.1 sublineages: 41 (23-54)

61 to 133 days since last dose
0 JN.1 sublineages: 30 (16-41)

Relative VE (%) (95% CI)
against COVID-19 related
hospitalisations (compared to
individuals who did not receive the
XBB.1.5 variant adapted vaccines)

At least 14 days since last dose
e =18 years: 43 (34-51)
0 Immunocompromised: 33
(16-47)
0 Immunocompetent: 49 (38-
58)
o0 XBB and JN.1 sublineages: 46
(32-58)
0 XBB sublineages: 61 (44-73)
0 JN.1 sublineages: 35 (20-48)
e 18 1to <65 years: 58 (33-73)
e =65 years: 41 (32-50)

protective effect seems less
marked against the JN.1
sublineages than the XBB

sublineages. The XBB.1.5
vaccine also provided some
protection against

hospitalisation, ED/UC visits
and outpatient visits due to
COVID-19 to
immunocompromised
individuals.






https://www.cdc.gov/mmwr/volumes/73/wr/mm7308a5.htm?s_cid=mm7308a5_w

2023-January 9, 2024) 166,328 e =18 years: 47 (44-50)
immunocompetent adults aged >18 years  « 18 to <65 years: 50 (44-55)
were included either from ED/UC e =65 years: 45 (41-49)
encounters or hospital admissions and
were tested for SARS-CoV-2 during the 7 to 59 days since last dose
10 days preceding or up to 72 hours after . 1g vears: 51 (47-54
a COVID-19-associated ED/UC . 13 t0y<65' year(s. 59 ()45_58)
encounter or hospital admission. '

e =65 years: 49 (44-54)

Case-patients were excluded if they had .
received a positive influenza or resypiratory 60 to 119 days since fast dose
syncytial virus molecular test result at the ~ © =18 years: 39 (33-45)
time of their COVID-like illness > 18 to <65 years: 45 (34-55)
encounter. e =65 years: 37 (29-44)

The IVY network was also used in this Relative VE (%) (95% ClI)

study but outcomes from this network against CO39 05 reWnBT/F3 112
were excluded due to having a critical risk

of bias.

Time and setting: XBB sublineages and
JN.1 sublineages were the prevailing
variants.



Hansen et al. (2024)4 Cohort study using electronic health
records and national administrative data.

The study included 1,037,479 participants,
individuals > 65 years old living in
Denmark, capturing approximately 55%
of all COVID-19 related hospitalisation
during the study period (October 8 to
October 26, 2023).

All individuals included had received at
least one booster.


https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(23)00746-6/fulltext
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2024.29.10.2400109?crawler=true

group, sex, education level, medical risk
condition and infection history.

Positive test with symptomatic
infection:
7+ days since last dose:

e 18-59 years; 34.7% (10.4-52.4)
e 60-85 years; 55.0% (47.6-61.4)

Participants who received a


https://www.sciencedirect.com/science/article/pii/S0163445324001117

data, UKHSA 11S (a national vaccine)


https://www.cdc.gov/mmwr/volumes/73/wr/mm7312a5.htm?s_cid=mm7312a5_w

Link-Gelles (2024)8

Regenstrief Institute (Indiana), and
University of Colorado (Colorado).

Throughout the study period (September
2023 to February 2024) the study included
14,586 hospitalizations among adults aged
>18 years with immunocompromising
conditions and who had COVID-19-like
illness with SARS-CoV-2 molecular
testing during the 10 days preceding
admission or up to 72 hours after
admission.

Case-patients were persons who received
a positive SARS-CoV-2 test result using a
molecular test and received a negative or
indeterminate or had an unknown test
result for both respiratory syncytial virus
and influenza.

Control patients were those who received
a negative SARS-CoV-2 test result using a
molecular test and received a negative
influenza test result or had an unknown
influenza test result.

Odds ratios (ORs) and 95% Cls were
estimated using multivariable logistic
regression comparing persons who
received an updated COVID-19 vaccine
dose with those who did not, VE

was calculated as (1 — adjusted OR) x
100%.

Time and setting: Omicron sublineages
were the prevailing variants.

7 to 59 days since last dose: 38
(23-50)

60 to 119 days since last dose:
34 (16-47)



https://www.cdc.gov/mmwr/volumes/73/wr/mm7304a2.htm?s_cid=mm7304a2_w#T1_down

CVS pharmacy or Walgreen between 21st
of September 2023 and 14t of January
2024.

Individuals were excluded if; 1) they had a
self-reported immunocompromising
condition; 2) received Novavax as the
most recent dose and received <2 total
COVID-19 vaccine doses; 3) received the
Janssen COVID-19 vaccine after May 12,
2023; 4) received their most recent dose
<7 days before testing or between
September 1st and 12th (for those who
received the XBB vaccine); 5) received
their most recent dose <2 months before
testing (for those who did not receive the
XBB vaccine); 6) only reported month
and year of the most recent vaccine dose
rather than calendar date; 7) received a
positive SARS-CoV-2 test result during
the preceding 90 days.

A total of 9,222 nucleic acid amplification
test results were included in the study.

The relative vaccine VE against
symptomatic disease was calculated by
comparing odds of receipt versus
nonreceipt of the updated COVID-19
vaccine among case- and control patients.

Time and setting: XBB subvariants and
the JN.1 variant were dominant.

infections compared to
individuals who have not
received XBB.1.5

7+ days since receiving the XBB.1.5
variant adapted vaccine:

* =18 years: 54% (46-60)
 18-49 years: 57% (48-65)
« =50 years: 46% (31-58)

7-59 days since receiving the XBB.1.5
variant adapted vaccine:

» =18 years: 58% (48-65)

= 18-49 years: 64% (53-73)

» =50 years: 45% (26-60)

59-119 days since receiving the XBB.1.5

variant adapted vaccine:

« =18 years: 49% (36-58)
= 18-49 years: 48% (31-60)
« =50 years: 47% (24-62)

60%) protection against
SARS-CoV-2 infection
caused by JN.1 and XBB-
related lineages in persons
recently vaccinated compared
with those who did not
receive the XBB.1.5 vaccine.
The effectiveness of
vaccination may decrease
over time, especially against
less severe disease.

10


https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2024.29.7.2400076#html_fulltext

sentinel practitioners in British Columbia,
Ontario and Quebec. All individuals
presented with an acute respiratory illness
within 7 days of onset. The analysis
included specimens collected between 29
October 2023 (week 44) and 13 January
2024 (week 2).

VE was calculated as 1-OR x 100%.
ORs compared test positivity between
vaccinated and unvaccinated participants
by logistic regression with covariate
adjustment as specified.

Time and setting: Most samples whose
genetic lineage was tested belonged the
JN.1 variant, followed by the HV.1, XBB
subline ages and EG.5.1 variant.

individuals who have not
received XBB.1.5

e =12 years. 44 (14-63)
= 12-64 years: 46 (2-70)
* =65 years: 46 (

11


https://www.medrxiv.org/content/10.1101/2023.12.24.23300512v1.full.pdf

tested for COVID-19 while being vaccine compared to individuals who did

admitted to the hospital, visited the not receive the XBB.1.5 vaccine
emergency department, visited the urgent e 18+ years: 0.37 (0.2 to 0.67)
care or had an in-person outpatient e 18-64years:0.32 (0.04to
encounter during the study period (From 2.48)

October 10, 2023, through December 10, ¢ g5+ years: 0.37 (0.2 to 0.69)
2023).

Compared to individuals who received the
SARS-CoV-2 PCR tests among cases and BA.4/5-adapted bivalent vaccine but no,
controls were restricted to those :

e . I XBB.1.5-adapted vaccine.
administered <14 days prior to the initial e 18+ years: 0.4 (0.21 to 0.75)
ARI encounter through <3 days after the 18 %’4 . 0 3'5 0 04'
encounter. Patients could contribute =1 * 509 years: 0.35 (0.04 to
event to the study if events were >30 days 99)
apart. ®

Adjusted odds ratios (OR) and 95% ClI
were estimated from

multivariable logistic regression models
that were adjusted for patient
demographic and clinical
characteristics.

Time and setting: XBB sub lineages were
the dominant variants.

12



OR (95% CI) against COVID
related emergency
department/urgent care (ED or
UC) visits

After a median of 30 days (range:
14 - 73), individuals who received
BNT162b2 XBB.1.5- adapted
vaccine compared to individuals who did
not receive the XBB.1.5 vaccine

e 18+ years: 0.42 (0.34t0 0. 53)

e 18- 64 years: 0.36 (0.24 to

0.54)
e 65+ years: 0.45 (0.34 to 0.59)

Compared to individuals who received the
BA.4/5-adapted bivalent vaccine but no
XBB.1.5-adapted vaccine.
e 18+ years: 0.43 (0.34 to 0.55)
e 18- 64 years: 0.40 (0.26 to
0.62)
e 65+ years: 0.43 (0.31 to 0.58)

Compared to individuals who received =3
doses of wild-type vaccine but no variant-
adapted vaccines of any kind.
e 18+ years: 0.41(0.33 to 0.51)
e 18-64 years: 0.34 (0.23 to
0.51)
e 65+ years: 0.45 (0.34 to 0.6)

Compared to individuals who received =2
doses of wild-type vaccine but no variant-
adapted vaccines of any Kind.
e 18+ years: 0.42 (0.33 to 0.52)
e 18-64 years: 0.35(0.23 to
0.52)
e 65+ years: 0.46 (0.35 to 0.61)

13






e 18+ years: 0.46 (0.34 to 0.62)

e 18- 64 years: 0.65 (0.43 to
0.97)

e 65+ years: 0.33 (0.21 to 0.53)

Compared to those who were
unvaccinated.
e 18+ years: 0.57 (0.39 to 0.84)
e 18- 64 years: 0.83 (0.52 to
1.33)
65+ years: 0.4 (0.18 to 0.87)

UK Health Security A test-negative case-control study design
Agency (2024)1 was used to recruit all individuals aged

65+ years in England from the national
database who have had at least 2 days stay
in the hospital and a respiratory code in
the primary diagnostic field during the
study period (4th September 2023 to 17th

*Hospitalisation data from the IVY database had a critical risk of bias and were excluded
ED: emergency department, HR: hazard ratio, OR: odds ratio, UC: urgent care, UK: United Kingdom

15



https://www.gov.uk/government/publications/covid-19-vaccine-weekly-surveillance-reports
https://www.gov.uk/government/publications/covid-19-vaccine-weekly-surveillance-reports
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Appendix 1b: Summary of studies excluded for critical risk of bias

Study ID | First author Reason for critical bias decision
09A-3 Antunes’ Early COVID-19 XBB.1.5 vaccine effectiveness
against
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5. van Werkhoven CH, Valk AW, Smagge B, de Melker HE, Knol MJ, Hahne SJ, et al. Early COVID-19 vaccine effectiveness of XBB.1.5
vaccine against hospitalisation and admission to intensive care, the Netherlands, 9 October to 5 December 2023. Euro Surveill.
2024;29(1).
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Appendix 3: Search strategy

Medline and Embase

Row #

Syntax

1

vaccination/ or vaccine/

2

"Vaccin*".mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dg, bt, nm, ox, px,
rX, ui, sy, ux, mx]
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Appendix 4: Definitions and glossary

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

e Two doses of AstraZeneca/COVISHIELD (AZD1222/ChAdOx1, Vaxzevria), Moderna (mMRNA-
1273, Spikevax), Novavax, or Pfizer-BioNTech (BNT162b2, Comirnaty);

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

o 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).

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

ICU admission due to COVID-19: Inpatient admission to the 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).

Post-COVID-19 conditions: Occurs in individuals with a history of probable or confirmed SARS-CoV-2
infection, usually 3 months from the onset of COVID-19 with symptoms that last for at least 2 months
and cannot be explained by an alternative diagnosis. Common symptoms include fatigue, shortness of
breath, cognitive dysfunction but also others and generally have an impact on everyday functioning.
Symptoms may be new onset following initial recovery from an acute COVID-19 episode or persist from
the initial illness. Symptoms may also fluctuate or relapse over time.

Medically attended infection: This defines individuals who present to a medical professional with
notable respiratory symptoms (also called acute respiratory infections [ARIs]), are then tested and found to
have COVID-19.

MIS-C: Multisystem inflammatory syndrome in children is a post-viral inflammatory syndrome that

temporally follows coronavirus disease 2019 (COVID-19). Symptoms may include fever, abdominal pain,
vomiting, diarrhea, skin rash and other signs of inflammation. MIS

23
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Appendix 5: 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. Low 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 effecti
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Appendix 6: Data-extraction template

Study details
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Appendix 7a: Flow chart of studies included in the current update:
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Appendix 7b. Summary of excluded studies during full text screening (new studies are in blue)

| Author (year of publication) Title

Reason for exclusion

30



Lin et al. (2024)

Lin et al (2023)

Effectiveness of XBB.1.5 vaccines and antiviral drugs against severe
outcomes of omicron infection in the USA
Effects of COVID-19 vaccination and previous SARS-CoV-

Previously identified
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Appendix 7b. Summary of excluded studies during hand search (new studies are in blue)

| Author (year of publication) | Title

Allahgholipour

Reason for exclusion
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Chalkias et al. (2024)

Interim Report of the Reactogenicity and Immunogenicity of Severe
Acute Respiratory Syndrome Coronavirus 2 XBB—Containing
Vaccines

Wrong outcome

Chaudhary et al. (2024)

Breakthrough COVID-19 Infection Among the General Community,
Frontline Workers, and Healthcare Workers During the Second and
Third Wave in North India: A Longitudinal Study.

Wrong intervention

Chen et al. (2024)

Uptake, effectiveness and safety of COVID-19 vaccines in individuals
at clinical risk due to immunosuppressive drug therapy or
transplantation procedures: a population-based cohort study in
England

Wrong intervention

Chirasuthat et al. (2024)

Immunogenicity, Effectiveness, and Safety of COVID-19 Vaccines
among Patients with Immune-Mediated Dermatological Diseases: A
Systematic Review and Meta-analysis

Wrong study design

Costiniuk et al. (2024)

Correlates of Breakthrough SARS-CoV-2 Infections in People with
HIV: Results from the CIHR CTN 328 Study

Wrong intervention

Cotton et al. (2024)

The effect of SARS-COV-2 variant on non-respiratory features and
mortality among vaccinated and non-fully vaccinated patients

Wrong intervention

Dal Negro et al. (2024)

MRNA vaccines protect from the lung microvasculature injury and the
capillary blood volume loss occurring in SARS-CoV-2
paucisymptomatic infections

Wrong intervention

Dam et al. (2024)

COVID-19 outcome trends by vaccination status in Canada,
December 2020-January 2022

Wrong intervention

De trover et al. (2024)

Clinical effectiveness of coronavirus disease 2019 vaccination in
patients with multiple sclerosis stratified by disease-modifying
treatment

Wrong intervention

Deutschl et al. (2024)

Impact of Vaccination Status on Outcome of Patients With COVID-
19 and Acute Ischemic Stroke Undergoing Mechanical Thrombectomy

Wrong intervention

Durier et al. (2024)

Incidence of COVID-19 mRNA vaccine symptomatic breakthrough
infections during Omicron circulation in adults with or without
infection prior to vaccination

Wrong intervention

Ehsan et al. (2024)

Prevalence of covid-19 breakthrough after vaccination and adverse
effects of vaccines

Wrong intervention

Fernandez-Garcia et al. (2024)

Effectiveness and safety of COVID-19 vaccines on maternal and
perinatal outcomes: a systematic review and meta-analysis

Wrong study design
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Franklin et al. (2024)

COVID-
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Jimenez-Sepulveda et al. (2024)
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Link-Gelles et al. (2024)

Interim Effectiveness of Updated 2023-2024 (Monovalent XBB.1.5)
COVID-19 Vaccines Against COVID-19-Associated Hospitalization
Among Adults Aged =18 Years with Immunocompromising
Conditions - VISION Network, September 2023-
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https://www.sciencedirect.com/science/article/pii/S0264410X22007587?via%3Dihub
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fonlinelibrary.wiley.com%2Fdoi%2F10.1111%2Ftme.13038&data=05%7C02%7Claurence.paquet.cnmtl%40ssss.gouv.qc.ca%7C163aa12abac64c05666e08dc69f3d3ea%7C06e1fe285f8b4075bf6cae24be1a7992%7C0%7C0%7C638501746203365568%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=ENFghmrVF%2FEFnq84aYQVM%2BVdqz6HXEX82Of73TS9wUU%3D&reserved=0
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