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There is limited evidence on vaccine effectiveness against
asymptomatic or mild Omicron infections. We estimated that
recent third doses of messenger RNA or inactivated vaccines
reduced the risk of self-reported infection by 52% (95%
confidence interval, 17%–73%) among randomly sampled
adults during the Omicron BA.2–dominated surge in Hong
Kong.
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The severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) Omicron variant has spread rapidly around the world.
One reason for the increased transmissibility of Omicron is its
ability to infect people who have preexisting immunity to pre-
vious strains [1]. While there is good evidence that coronavirus
disease 2019 (COVID-19) vaccines maintain a high level of
protection against severe disease associated with Omicron in-
fections [2], there is less evidence on the extent to which vac-
cines can protect against mild or asymptomatic infections
and thus potentially can reduce transmission.

Hong Kong was able to suppress community transmission
of COVID-19 during the first 2 years of the pandemic, with
<1.5 laboratory-confirmed cases for every 1000 persons by
31 December 2021, while serologic studies indicated that there
had not been much silent transmission [3]. From January
through April 2022, a large community pandemic of Omicron
BA.2 lineage occurred in Hong Kong’s 7.4 million population,

resulting in>1million confirmed cases (Figure 1), among which
there were>9000 deaths [4]. Two vaccines are widely available in
Hong Kong, the inactivated CoronaVac vaccine (Sinovac) and
the mRNA vaccine BNT162b2 (BioNTech/Fosun Pharma/
Pfizer). Doses administrated are tracked daily [5]. Vaccination
uptake of ≥2 doses among adults increased from 79% on
1 February 2022 to 93% by 30 April 2022, and the uptake of third
doses increased from 15% to 50% in the same period (Figure 1
and Supplementary Figure 1) [2].

METHODS

We estimated the vaccine effectiveness (VE) of self-reported
vaccinations by dose and type against positive testing for
SARS-CoV-2 with polymerase chain reaction (PCR) or rapid
antigen testing (RAT) during the Omicron BA.2 epidemic in
Hong Kong. We conducted regular telephone surveys every
1–2 weeks during the pandemic [6]. In the current study, we fo-
cused on 8 surveys conducted during Hong Kong’s fifth wave
(Figure 1). We collected information on vaccination history,
COVID-19 testing, and demographics from randomly selected
adults in the general community (details in Supplementary
Tables 1 and 2).
We used random iterative method weighting to calculate the

COVID-19 prevalence, defined as the proportion of positive
test results with either PCR or RAT among all participants re-
sponding to each survey. We compared the weighted
COVID-19 prevalence and vaccine coverage among survey
participants with those calculated from the external data sourc-
es (ie, census data for people with confirmed COVID-19 cases
and vaccine doses administered), to assess the sample represen-
tativeness of the general population in Hong Kong.
We included participants who self-reported conducting

COVID-19 tests during the previous week. We performed multi-
ple imputations of the values of independent variables (except for
sex and chronic disease condition) when missing, using data col-
lected from participants who self-reported COVID-19 tests. VE
was derived as 1minus the adjusted odds ratio, whichwas estimat-
ed from a logistic regression of those testing positive among par-
ticipants with self-reported COVID-19 tests, after adjustment for
age, sex, occupation, education, chronic disease condition, and cal-
endar time (to account for depletion of susceptibles).

RESULTS

A total of 5105 Hong Kong adults responded to our 8 surveys
between 21 February and 28 April 2022, 112 (2%) of who were
excluded with other or unspecified vaccines. Among the included
4993 individuals, 8% (n= 386), 41% (n= 2038), and 43%
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(n= 2141) reported receiving 1, 2, or 3 doses of SARS-CoV-2 vac-
cines at the time of being interviewed (Figure 1, Supplementary
Figure 1, and Supplementary Table 2). A total of 3006 participants
(60%) reported conducting COVID-19 tests with specified testing
methods in the week before our survey, with 186 testing positive
(21%, 40%, and 38% tested with PCR, RAT, or both); the majority
(70%) were tested voluntarily (Supplementary Table 2). The tem-
poral distribution of weightedCOVID-19 prevalence and vaccina-
tion coverage among all survey participants from each round
closely reflected the epidemic progression and vaccine coverage
in the population (Figure 1 and Supplementary Figure 1).

Compared with unvaccinated participants, we found statisti-
cally significant protection against test positivity with PCR or
RAT among individuals who received 3 doses of a
COVID-19 vaccine (VE, 52% [95% confidence interval, 17%–

73%) (Figure 1). We also found that 1 or 2 doses of either
CoronaVac or BNT162b2 provided no significant protection
against self-reported Omicron infections (Figure 1). Our find-
ings were consistent across all laboratory testing methods
(Supplementary Table 3).

DISCUSSION

Our findings indicate that 3 doses of either CoronaVac or
BNT162b2 may provide protection against test positivity for
theOmicronvariant.Wewerenot able to breakdownby vaccine
type for people who received booster doses, owing to the limited

sample size of those with positive test results. Enhanced immu-
nogenicity and protections against severe cases have been re-
ported after a BNT162b2 booster dose following both
homologues and heterologous primary vaccination. In particu-
lar, neutralizing antibodies against Omicron were substantially
increased after a booster dose of BNT162b2, among individuals
who were primed with either BNT162b2 or CoronaVac [7–9].
We were unable to account for the time since vaccination in

our survey participants, which may bias our estimated VE
(Supplementary Figure 2). For instance, the Hong Kong vac-
cine census suggested that, on 8 March 2022 (ie, case peak),
23.9% and 12.5% of people who had received the first dose of
CoronaVac or BNT162b2 were within 15–90 days of vaccina-
tion (ie, benefiting from the highest level of protection), respec-
tively, which may partially explain the positive point estimates
for VE for a single dose of CoronaVac or BNT162b2.
We included only survey participants who self-reported con-

ducting COVID-19 tests in the VE estimation analysis.
Compared with the general adult population inHong Kong, ex-
cluded survey participants were more likely to be older adults,
aged>60 years old (Supplementary Table 1 and Supplementary
Figure 3), who had a lower vaccination uptake rate, and wemay
therefore have underestimated VE [2].
In summary, our results suggested that 3 doses of COVID-19

vaccine may provide a moderate level of protection, at least for
a short time after the third dose, against self-reported infection
during the Omicron BA.2–dominated surge.

Figure 1. A,Weighted prevalence of self-reported severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infections among participants (estimates shown as dots
with confidence intervals) and coronavirus disease 2019 (COVID-19) cases confirmed by polymerase chain reaction (PCR) and rapid antigen testing (RAT) from local surveil-
lance data. Gray bars (in both A and B) represent the times when the surveys were conducted. Abbreviation: Rd, round. B, Population-level (dashed lines) and self-reported
(dots and vertical lines) coverage by vaccine dose. C. Adjusted vaccine effectiveness (VE) compared with unvaccinated participants. VE was derived as 1 minus the odds ratio,
which was estimated from a logistic regression of those testing positive, after adjustment for age, sex, education, occupation, chronic disease condition, and survey round.
Abbreviation: CI, confidence interval.
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Supplementary Data

Supplementary materials are available at The Journal of
Infectious Diseases online. Consisting of data provided by the
authors to benefit the reader, the posted materials are not copy-
edited and are the sole responsibility of the authors, so ques-
tions or comments should be addressed to the corresponding
author.
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