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METHODS 

BACKGROUND 

• As Canada’s public healthcare payers transition to planning 
COVID-19 vaccine programs in an endemic context, the question 
of the preferred mRNA vaccine between the Moderna and 
BioNTech/Pfizer products persists.1 

• To address this gap, this systematic literature review (SLR) and 
GRADE meta-analysis (INPLASY registration: INPLASY202460071) 
aims to summarize published studies on the comparative 
effectiveness of mRNA COVID-19 vaccines among Canadians.

Inclusion Criteria
Population Canadians aged ≥ 16 years 
Intervention mRNA-1273 (Moderna mRNA COVID-19 vaccine) 
Comparator BNT162b2 (Pfizer/BioNTech mRNA COVID-19 vaccine) 

Outcomes

SARS-CoV-2 infection, symptomatic SARS-CoV-2 
infection, severe SARS-CoV-2 infection (only included 
studies with defined severe infection), hospitalization, 
and death associated with SARS-CoV-2 infection

Study type Clinical trials and real-world studies 

Geography Canada only (studies conducted in Canada + studies with 
Canadian-specific data)

• The main search for studies was conducted in Embase, Medline 
and MEDLINE In-Process, e-pubs ahead of print, the Cochrane 
Database of Systematic Reviews (CDSR) and Cochrane Central 
Register of Controlled Trial (CCRT) on April 4, 2024. The search 
considered English studies only based on criteria in Table 1.

• Outcomes of interest were SARS-CoV-2 infection (symptomatic or 
asymptomatic with positive test of COVID-19 diagnosis), 
laboratory-confirmed symptomatic SARS-CoV-2 infection, severe 
SARS-CoV-2 infection (as defined by the study), COVID-19–related 
hospitalization, and COVID-19–related death.

RESULTS 

Table 1. Study Eligibility Criteria
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Figure 2. Populations of included studies 
(CKD, chronic kidney disease; LTC, long-term care)

• A pairwise meta-analysis was conducted using risk ratio (RR) as the 
data input, derived either from number of events and sample size 
per arm or, for cases in which these were not reported, from vaccine 
effectiveness data. 

• Random-effects meta-analysis models were used to pool RRs 
across studies. Heterogeneity was evaluated using the I² measure 
with corresponding chi-square statistics. Certainty of evidence and 
importance of outcomes was assessed per the GRADE framework.
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Figure 1. PRISMA flow diagram

O v e r a l l  p o p u l a t i o n
• Overall, the studies included 552,619 Canadians (aged ≥16 years) 

vaccinated with mRNA-1273 and 1,778,942 vaccinated with BNT162b2. 

• In the overall population, mRNA-1273 was associated with significantly 
lower risk of SARS-CoV-2 infection (any infection, laboratory-confirmed 
symptomatic infection) and a lower risk of severe infection (Figure 3).

• There was limited data for COVID-19-related hospitalization and no data for 
related death to draw any conclusion on these outcomes for the general 
population in Canada. 

S u b g r o u p  a n a l y s i s

• Compared with BNT162b2, mRNA-1273 was associated with a 
statistically significantly reduced risk for any COVID-19 infection 
in groups at high risk for COVID-19 severe disease based on age 
and living in LTC/congregate settings (Figure 4).
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Figure 3. Summary of meta-analysis results on clinical effectiveness outcomes of mRNA-
1273 vs. BNT162b2 in the overall population of Canadian adults
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Figure 4. High-risk groups of interest for whom data from the included studies  were 
and were not available to conduct a meta-analysis (risk ratio [95% confidence 
interval]). Where available, the RRs of any SARS-CoV-2 infection associated with 
mRNA-1273  vs. COMIRNATY are reported.
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LIMITATIONS & CONCLUSION 

• mRNA-1273 was associated with a significantly lower risk of SARS-CoV-2 
infection and symptomatic SARS-CoV-2 infection, as well as a lower risk 
of severe SARS-CoV-2 infection, compared with BNT162b2. The results 
were robust across subgroups of individuals aged ≥50 years, ≥65 years, 
essential community services, and LTC residents. 

• The lower risk of severe SARS-CoV-2 infection associated with mRNA-
1273 was not statistically significant, and likely related to limitation of 
small number of included studies and high variability in the outcome, 
given severe infection is a rare event. The association, however, is 
directionally consistent with larger SLRs & GRADE meta-analyses of real-
world studies that have investigated the comparative effectiveness of 
mRNA-1273’s vs. BNT162b2 against COVID-19 outcomes amongst 
populations across a range of geographies.1-3

• Key limitations included low certainty of evidence for the outcomes, 
which were based on a mixed dosing (primary vs. booster) and strain 
formulations that may not capture recent updates of COVID-19 vaccines; 
inadequate data for hospitalizations or death due to COVID-19 to draw 
any conclusion on these outcomes for general population
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