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In October of 2022, Qatar introduced COVID-19 bivalent vacci-
nation for persons ≥ 12 years using the 50-μg mRNA-1273.214
vaccine combining SARS-CoV-2 ancestral and omicron BA.1
strains.1 We estimated this vaccine’s effectiveness against SARS-
CoV-2 infection.

Using Qatar’s national SARS-CoV-2 databases, we conducted
a matched, retrospective, cohort study to compare infection inci-
dence in the national cohort of persons who received the vaccine
(bivalent cohort) to that in the national cohort of Qatar residents
whose last vaccination was ≥6 months before follow-up start
(no-recent-vaccination cohort; Supplementary Appendix 1). The
6-month cut-off was chosen because of negligible effectiveness
of first-generation vaccines against omicron infection ≥ 6 months
after vaccination.2

Incidence of infection was defined as the first SARS-CoV-
2 PCR-positive or rapid-antigen-positive test after the start
of follow-up, regardless of symptoms. Cohorts were balanced

on observed confounders through exact matching. Follow-up
started 7 days after the person in the bivalent cohort received
their vaccine dose. Associations were estimated using Cox
proportional-hazards models adjusted for the matching factors
and testing rate.

During follow-up, 65 infections were recorded in the bivalent
cohort and 406 in the no-recent-vaccination cohort. Cumulative
incidence was 0.80% (95% CI: 0.61–1.07%) in the bivalent
cohort and 1.00% (95% CI: 0.89–1.11%) in the no-recent-
vaccination cohort, 150 days after follow-up start (Figure 1A).
Incidence was dominated by omicron XBB∗ subvariants includ-
ing XBB, XBB.1, XBB.1.5, XBB.1.9.1, XBB.1.9.2, XBB.1.16 and
XBB.2.3.

Adjusted hazard ratio comparing infection incidence in the
bivalent cohort to that in the no-recent-vaccination cohort was
0.75 (95% CI: 0.57–0.97; Figure 1B). Bivalent vaccine effective-
ness was 25.2% (95% CI: 2.6–42.6%). Effectiveness was 21.5%
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Figure 1. (A) Cumulative incidence of SARS-CoV-2 infection in the

matched bivalent cohort and the no-recent-vaccination cohort. (B)

mRNA-1273.214 bivalent vaccine effectiveness against SARS-CoV-2

infection overall and by documented prior infection status. Cohorts

were matched exactly one-to-five by sex, 10-year age group, nationality,

number of coexisting conditions and documented prior infection status

to balance observed confounders between exposure groups.

(95% CI: −8.2 to 43.5%) amongst persons with no prior infec-
tion and 33.3% (95% CI: −4.6 to 57.6%) amongst persons with
prior infection. In absence of severe, critical or fatal COVID-19
cases, effectiveness against severity could not be estimated.

Of matched individuals, 672 in the bivalent cohort (5.9%)
and 3029 (5.3%) in the no-recent-vaccination cohort had a
SARS-CoV-2 test during follow-up. Total number of tests was
855 in 3684.5 person-years and 3923 tests in 18 242.6 person-
years, respectively. Testing frequency was 0.06 tests per person
and 0.05 tests per person, respectively. Testing rate was 0.23 tests
per person-year and 0.22 tests per person-year, respectively.

mRNA-1273.214 reduced incidence of SARS-CoV-2 infec-
tion, but the protection was modest at only 25%, consistent with
a modest protection for bivalent vaccines combining ancestral
and omicron BA.1 or BA.4/BA.5 strains.3,4 The modest protec-
tion may have risen because of XBB∗ immune evasion or immune
imprinting effects,2,5 or combination of both. The modest pro-
tection might also be attributed to the bivalent vaccine’s lim-
ited ability to provide additional protection compared with the
immunity developed through recent undocumented infections in
both groups.6,7

This study has limitations. With the relatively young popu-
lation of Qatar, findings may not be generalizable to countries

with a larger proportion of elderly citizens. Effectiveness was
estimated by prior infection status, but some infections may
have never been documented, suggesting potential for misclassi-
fication bias in defining prior-infection subgroups. Although no
severe cases were recorded in this study, it is important to note
that SARS-CoV-2 infection can lead to severe disease in certain
subpopulations.2,8 Vaccination remains critical to prevent severe
COVID-19 within these vulnerable groups.2,9 In conclusion, our
findings highlight the need for a new generation of vaccines that
offer effective, long-term protection against a broad spectrum of
potential variants.

Supplementary data

Supplementary data are available at JTM online.
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Data availability

The dataset of this study is a property of the Qatar Ministry
of Public Health that was provided to the researchers through
a restricted-access agreement that prevents sharing the dataset
with a third party or publicly. The data are available under
restricted access for preservation of confidentiality of patient
data. Access can be obtained through a direct application for
data access to Her Excellency the Minister of Public Health
(https://www.moph.gov.qa/english/OurServices/eservices/Pages/
Governmental-Health-Communication-Center.aspx). The raw
data are protected and are not available due to data privacy
laws. Data were available to authors through .csv files where
information has been downloaded from the CERNER database
system (no links/accession codes were available to authors).
Aggregate data are available within the manuscript and its
Supplementary appendix.
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