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Appendix 1a: Summary of Included Studies (new studies in blue) 

Reference 
(author, year), 
with URL 

Methods Key findings Implications ROBINS-
I* 

Hansen et al. 
(2024)1 

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  
 
Hazard Ratio (HR) was estimated in a 
Cox proportional hazards regression 
model with calendar time as underlying 
time scale and adjustment for sex, 5-year 
age bands, residency region, and number 
of comorbidities (0, 1, 2, Ó3). 
 
Time and setting: Non-specific Omicron 
variant was the dominant variant 
(estimated 100%) 

HR against hospitalisation  
 
Among adults aged > 65 years, 
those who have received the 
XBB.1.5 COVID-19 vaccine were 
much less likely to be hospitalised 
for COVID-19 compared with 
those who have not received the 
vaccine HR=0.239, 95% CI 0.152ð
0.377 after 7+ days since 
vaccination. 

A XBB.1.5 vaccine was 
associated with a reduced 
risk of hospitalisation due to 
COVID-19 among adults > 
65 years of age vaccinated 
with a booster dose. These 
findings support XBB.1.5 
recommendations for 
persons in this age group 

 

Serious 

Huiberts et al. 
(2024)2 

Prospective cohort study using data 

variant adapted vaccine, 
those who did) : 

XBB.1.5 vaccination 
provides considerable 
protection against SARS-
CoV-2 infection in the first 
3 months after vaccination. 

Serious 
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individuals aged 18 -85 years old; 
XBB.1.5 vaccine-eligible adults who had 
previously received at least one booster, 
during the study period (9 October 2023 
and 9 January 2024). 
 
Relative vaccine effectiveness (VE) was 
calculated using Cox proportional 
hazard models with calendar time as 
time scale, XBB.1.5-vaccination as time-
varying exposure and adjustment for age 
group, sex, education level, medical risk 
condition and infection history. 
 
 

 
7 + days since last dose: 

�x 18-59 years: 41.3% (22.6-55.5) 

�x 60-85 years: 50.3% (43.8-56.1) 
1-6 weeks since last dose: 
�x 18-59 years: 40.2% (19.6-55.5) 

�x 60-85 years: 52.1% (45.4-57.9) 
7-12 weeks since last dose: 
�x 18-59 years: 46.7% (-
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�,�Q�I�H�F�W�L�R�Q���•�����\�H�D�U���D�J�R�� 
7+ days since last dose: 

�x 18-59 years; 49.7% (22.8-67.2) 

�x 60-85 years; 67.7% (61.2-73.1) 

Infection <1 year ago  

7+ days since last dose: 

�x 18-59 years; 86.7% (68.9-94.3) 

�x 60-85 years; 85.3% (80.6-88.9) 
 

Link-Gelles 
(2024)3 

A test-negative case-control study design 
was used to recruit all adults (18+) who 
had a test conducted at a participating 
CVS pharmacy or Walgreen between 
21st of September 2023 and 14th of 
January 2024.  
 
Individuals were excluded if: 1) they had 
a self-reported immunocompromising 
condition; 2) received Novavax as the 
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�x Ó12 years: 54 (31-70) 
 
Had a previous COVID-19 infection 
and excluding individuals who tested 
positive for influenza from the COVID-
19 control group 

�x Ó12 years: 72 (39-87) 

Tartof et al. 
(2023)5 

A test-negative case-control study using 
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Time and setting: XBB sub lineages were 
the dominant variants 

�&�R�P�S�D�U�H�G���W�R���L�Q�G�L�Y�L�G�X�D�O�V���Z�K�R���U�H�F�H�L�Y�H�G���•����
doses of wild-type vaccine but no variant-
adapted vaccines of any kind. 


·  18+ years: 0.37 (0.2 to 0.67) 


·  18 - 64 years: 0.3 (0.04 to 2.32) 


·  65+ years: 0.37 (0.2 to 0.7) 
 

Compared to individuals who were 
unvaccinated. 


·  18+ years: 0.32 (0.16 to 0.64) 


·  18 - 64 years: 0.37 (0.04 to 
3.22) 


·  65+ years: 0.29 (0.14 to 0.61) 
 

 
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 


·  18+ years:  0.42 (0.34 to 0. 53) 


·  18 - 64 years: 0.36 (0.24 to 
0.54) 


·  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. 


·  18+ years: 0.43 (0.34 to 0.55) 


·  18 - 64 years: 0.40 (0.26 to 
0.62)  


·  65+ years: 0.43 (0.31 to 0.58) 
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�&�R�P�S�D�U�H�G���W�R���L�Q�G�L�Y�L�G�X�D�O�V���Z�K�R���U�H�F�H�L�Y�H�G���•����
doses of wild-type vaccine but no variant-
adapted vaccines of any kind. 


·  18+ years: 0.41(0.33 to 0.51) 


·  18 - 64 years: 0.34 (0.23 to 
0.51) 


·  65+ years: 0.45 (0.34 to 0.6) 
 
�&�R�P�S�D�U�H�G���W�R���L�Q�G�L�Y�L�G�X�D�O�V���Z�K�R���U�H�F�H�L�Y�H�G���•����
doses of wild-type vaccine but no variant-
adapted vaccines of any kind. 


·  18+ years: 0.42 (0.33 to 0.52) 


·  18 - 64 years: 0.35 (0.23 to 
0.52) 


·  65+ years: 0.46 (0.35 to 0.61) 
 
Compared to individuals who were 
unvaccinated. 


·  18+ years: 0.4 (0.31 to 0.52) 


·  18 - 64 years: 0.37 (0.24 to 
0.56) 


·  65+ years: 0.33 (0.22 to 0.49) 
 
 
OR (95% CI) against COVID 
related outpatient 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 


·  18+ years: 0.42 (0.27 - 0.66) 


·  18 - 64 years: 0.68 (0.46 - 1.01) 


·  65+ years:  0.32 (0.21 - 0.51) 
 
Compared to individuals who received the 
BA.4/5-adapted bivalent vaccine but no 
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XBB.1.5-adapted vaccine 


·  18+ years: 0.49 (0.35 to 0.68) 


·  18 - 64 years: 0.78 (0.5 to 1.21) 


·  65+ years: 0.29 (0.18 to 0.47) 
 
�&�R�P�S�D�U�H�G���W�R���L�Q�G�L�Y�L�G�X�D�O�V���Z�K�R���U�H�F�H�L�Y�H�G���•����
doses of wild-type vaccine but no variant-
adapted vaccines of any kind. 


·  18+ years: 0.44 (0.33 to 0.6) 


·  18 - 64 years: 0.6 (0.4 to 0.9) 


·  65+ years: 0.35 (0.22 to 0.55) 
 
�&�R�P�S�D�U�H�G���W�R���L�Q�G�L�Y�L�G�X�D�O�V���Z�K�R���U�H�F�H�L�Y�H�G���•����
doses of wild-type vaccine but no variant-
adapted vaccines of any kind. 


·  18+ years: 0.46 (0.34 to 0.62) 


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


·  65+ years: 0.33 (0.21 to 0.53) 
 
Compared to those who were 
unvaccinated. 


·  18+ years: 0.57 (0.39 to 0.84) 


·  18 - 64 years: 0.83 (0.52 to 
1.33) 

65+ years: 0.4 (0.18 to 0.87) 

UK Health 
Security Agency 
(2024)6 

A test-negative case-control study design 
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 per
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ED: emergency department, HR: hazard ratio, OR: odds ratio, UC: urgent care, UK: United Kingdom 

 

The relative VE of receiving a bivalent 
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Appendix 1b: Summary of studies excluded for critical risk of bias 

 

Study ID First author Title Reason for critical bias decision 

02V-1 
 

van 
Werkhoven1 

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 

�x Meeting serious risk of bias in 3 of 4 domains. 
o Study design ð serious bias in missing data 
o Assignment of COVID outcome ð serious bias in 

missing data 
o Accounting for prior infection ð not reported 
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Appendix 2: VE against other COVID-19-related outcomes (e.g., 

https://www.medrxiv.org/content/10.1101/2023.12.24.23300512v1
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�x Ó65 years: 60 
(13 to 82) 

*The primary article presented outcomes in the form of odds ratio (OR) data, 
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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, dq, bt, nm, ox, px, 

rx, ui, sy, ux, mx] 

3 1 or 2 

4 ("XBB.1.5" OR òXBB1.5ó).mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, 

dq, bt, nm, ox, px, rx, ui, sy, ux, mx] 

5 (effectiveness or efficacy or protection).mp. [mp=ti, ab, hw, tn, ot, dm, mf, 

dv, kf, fx, dq, bt, nm, ox, px, rx, ui, sy, ux, mx] 

6 4 AND 5 

7 3 AND 6 

8 remove duplicates from 7 

 

NIH/iCite (except PubMed) 

Syntax Filters 

vaccin* AND (effectiveness OR efficacy OR 

protection) AND ("XBB.1.5" OR òXBB1.5ó) 

Look up in title and abstract 
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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: 
ʾ Two doses of AstraZeneca/COVISHIELD (AZD1222/ChAdOx1, Vaxzevria), Moderna (mRNA-

1273, Spikevax), Novavax, or Pfizer-BioNTech (BNT162b2, Comirnaty); 
ʾ One dose of Janssen (Johnson & Johnson: Ad26.COV2.S, Jcovden); or  
ʾ A combination of the above 
 
Fully vaccinated: A person who is at least 14 days post having received one of the following vaccine 
schedules: 
ʾ the full series of a COVID-19 vaccine authorized by Health Canada (see above); or 
ʾ the full series of the above vaccines plus an additional dose in immunocompromised individuals 
 
Additional dose: A person who has received: 
ʾ 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 
ʾ 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 COVID
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4. Evidence of coagulopathy (by prothrombin time, partial thromboplastin time, elevated D-dimer),  

5. Acute gastrointestinal problems (diarrhea, vomiting or abdominal pain) AND Elevated markers of 
inflammation such as C-reactive protein, erythrocyte sedimentation rate or procalcitonin AND no 
other obvious microbial cause of inflammation, including bacterial sepsis, staphylococcal or 
streptococcal shock syndromes AND Evidence of COVID-19  

 
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 January 17, 2022, there is currently no 
VOCs. 
 
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 
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. 
 
Relative vaccine effectiveness: The term used to refer to the effectiveness of a vaccine when it is 
measured by comparing people who have received one vaccine type or regimen to those who received a 
different vaccine type or regimen. 
 
AZ: AstraZeneca 
 
CIs: Confidence Intervals 
 
ED: emergency department 
 
HCW: Healthcare workers 
 
ICU: Intensive care unit 
 
LTC: Long-term care  
 
LTCF: Long-term care facility 
 
MOD: Moderna 
 
Obs: observational study 
 
Omicron: variant of interest (XBB.1.5, EG.5, BA.2.86, JN.1) 
 
OR: odds ratio 
 
PF: Pfizer 
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Appendix 7a: Flow chart of studies included in the current update:  

 
  

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and 



 

 

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(23)00746-6/fulltext#:~:text=1.5%20vaccine%2C%20at%20least%20in,explain%20much%20of%20the%20association.
https://www.medrxiv.org/content/10.1101/2024.02.15.24302872v1
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(23)00365-1/fulltext
https://europepmc.org/article/ppr/ppr815468
https://www.nature.com/articles/s41467-023-39567-2
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(24)00150-6/fulltext
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(23)00272-4/fulltext
https://www.cdc.gov/mmwr/volumes/72/wr/mm7205e1.htm
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https://jamanetwork.com/journals/jama/fullarticle/2815787
https://publications.aap.org/pediatrics/article/153/3/e2023064252/196616/Maternal-COVID-19-Vaccination-and-Prevention-of?autologincheck=redirected
https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiae067/7607093
https://www.cdc.gov/mmwr/volumes/73/wr/mm7308a5.htm?s_cid=mm7308a5_w
https://www.mdpi.com/2076-393X/12/2/118
https://www.medrxiv.org/content/10.1101/2024.02.15.24302872v1
https://www.medrxiv.org/content/10.1101/2023.11.10.23298369v1
https://www.medrxiv.org/content/10.1101/2024.03.05.24303796v1
https://www.sciencedirect.com/science/article/pii/S1473309923006904?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0264410X24002779?via%3Dihub
https://www.medrxiv.org/content/10.1101/2023.12.12.23299855v1.full
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Wu et al. (2024) Protection of prior SARS-CoV-2 infection, COVID-19 boosters, and 
hybrid immunity against Omicron severe illness: A population-based 
cohort study of five million residents in Canada 

Wrong intervention 

 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299304



