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Letter to the Editor 

Effectiveness of COVID-19 vaccines 
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ear Editor, 

A recent study by Tré-Hardy et al. published in this journal re- 

orted a marked and statistically significant antibody decrease be- 

ween 3 and 6 months of receiving the second dose of mRNA-1273 

accine. 1 

Initial randomized trials of severe acute respiratory coronavirus 

 (SARS-CoV-2) messenger RNA (mRNA) vaccines BNT162b2 and 

RNA-1273 have each shown more than 90% efficacy in prevent- 

ng corona virus disease 19 (COVID-19). 2 , 3 More recent real world 

tudies with longer follow up report waning immunity against in- 

ection over time . 4 We undertook a study to compare effectiveness 

f BNT162b2 and mRNA-1273 in Qatar as there is limited data on 

he longitudinal comparative effectiveness of mRNA vaccines. 

A retrospective cohort study design was employed. Polymerase 

hain Reaction (PCR) test and vaccination data for individuals 

 ≥12 years) was extracted from Primary Health Care Corporation’s 

PHCC, Qatar’s public sector primary care provider) electronic med- 

cal records (EMR). It included all national level data from the start 

ate of the vaccination programme (Point Zero) with a follow up 

eriod of 45 weeks (16th December 2020 to 31st October 2021). 

Vaccinated individuals received one of the only two approved 

accines in Qatar - BNT162b2 or mRNA-1273. Administration of 

NT162b2 was initiated in December 2020 and mRNA-1273 in 

arch 2021. Where individuals received two doses of the vaccine, 

he time interval between them was approximately 20–31 days. 

he ‘effective date’ of the vaccine was defined as 14 days after re- 

eiving the second dose. A positive PCR test (regardless of symp- 

om status) was used for the diagnosis of a SARS-CoV2 infection. 

Hazard ratios (HR) were calculated for each vaccine product and 

ime duration since vaccination after adjusting for age, gender, co- 

orbidities and previous SARS-CoV2 infection (before point zero) 

sing the extended Cox-regression model with time dependent co- 

ariates . 5 The vaccine product, number of doses and time duration 

ere modeled using the segmented time covariate variable. Vac- 

ine effectiveness was calculated as (1- adjusted HR) x 100. Further 

etails of the methodology and additional analyses are provided in 

he Supplementary file. 
ttps://doi.org/10.1016/j.jinf.2022.02.034 
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A total of 1,241,501 individuals aged 12 years and above were 

nroled in the study (Table S2 Supplementary file) - 236,735 

19.1%) were unvaccinated, 11,655 (0.9%) received one vaccine dose 

nd 993,111 (80%) received two vaccine doses. Of those vaccinated, 

99,239 (69.6%) received BNT162b2 and 305,527 (30.4%) received 

RNA-1273 vaccine products (Table S3 Supplementary file). 

Vaccine effectiveness after the first dose was 34.6% for 

NT162b2 and 48.4% for mRNA-1273 (See Fig. 1 ). At month 1, vac- 

ine effectiveness increased to 77% for BNT162b2 and 88.2% for 

RNA-1273. From this time point onwards, a steady decline in ef- 

ectiveness was observed for both vaccine products. 

Between month 2 and month 10 of follow up, effectiveness of 

NT162b2 declined from 67.6% to 12.5%. Similarly, effectiveness of 

RNA-1273 declined from 84.5% to 48.1% (See Fig. 1 ). The decline 

as consistent between the two vaccine products until month 4. 

rom month 4 onwards, the decline in BNT162b2 was significantly 

igher compared to mRNA-1273. At months 6–10, the difference 

etween mRNA-1273 and BNT162b2 35.6%. 

The findings of the study demonstrate vaccine effectiveness of 

NT162b2 and mRNA-1273 peaked at month 1. Following this, a 

ignificant decline was observed until the end of the follow up pe- 

iod for both vaccine products. Overall, mRNA-1273 was more ef- 

ective in reducing SARS-CoV2 infections compared to BNT162b2, 

articularly after month 5. Similar findings have been reported in 

 sub-population of United State veterans . 6 

The difference in effectiveness could be attributed to higher 

umoral immunogenicity of mRNA-1273 compared with the 

NT162b2 . 7 Other reasons may be related to differences in mRNA 

ontent and time interval between the two doses of the vaccine 

roducts. mRNA-1273 has higher mRNA content and longer inter- 

al between priming and boosting . 8 

While differences in vaccine effectiveness against risk of SARS- 

oV2 between the two vaccine products are observed, the primary 

bjective of mRNA vaccines is to protect against severe disease. 

everal studies have shown mRNA vaccine products offer high lev- 

ls of protection against severe disease . 9 , 10 

Limitations of this study include the exclusion of data for in- 

ividuals aged < 12 years old and the timing differences between 

he roll out of the two vaccine products. 
eserved. 
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Fig. 1. Vaccine effectiveness over time. 
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1  
In conclusion, there are differences in vaccine effectiveness be- 

ween the two vaccine products against SARS-CoV2. However, both 

rovide substantial protection against severe disease. 

upplementary materials 

Supplementary material associated with this article can be 

ound, in the online version, at doi:10.1016/j.jinf.2022.02.034 . 
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