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ABSTRACT

The Omicron variant of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
emerged in November 2021 and spread worldwide. This review summarizes the reported
mortality and morbidity rates of coronavirus disease (COVID-19) caused by Omicron
variants. In 21 previous studies, the mortality of patients infected with Omicron variants
ranged from 0.01 to 13.1%, whereas that of those infected with previous variants was from
0.08% to 29.1%. The proportions of intensive care unit admissions and mechanical ventila‐
tion were lower for Omicron variants than for the previous variants. Future studies should
clarify the mechanisms of transmissibility and severity of COVID-19 caused by the Omicron
variants.
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INTRODUCTION

he Omicron variant is a new variant of severe
acute respiratory syndrome coronavirus 2
(SARS-CoV-2 virus) that causes coronavirus

disease (COVID-19). It was first identified in South
Africa in November 2021 and has since spread to other
parts of the world [1]. In early to mid-2022, the Omicron
variants BA.1, BA.1.1, and BA.2 appeared. The Omicron
sublineages BA.4, BA.5, and, more recently, BA.2.75,
BA.4.6, BF.7, BQ.1, and XBB are still circulating [2]. The
Omicron variant is characterized by many mutations in
the spike protein of the virus, which are responsible for
human cell infection. Some of these mutations may be
associated with increased transmissibility and resistance
to SARS-CoV-2 treatment and prevention [3–5].
Although antibody evasion by the Omicron variant has
been well documented, the severity of COVID-19 caused
by Omicron variants in comparison with previous var‐
iants remains uncertain. Here, we present a narrative
review of the severity of COVID-19 caused by Omicron
variants with a focus on mortality and other critical
conditions.

L ITERATURE  SEARCH

We conducted literature searches on PubMed up to
January 23, 2023, using keywords (Supplemental Table
1). We screened the titles and abstracts for relevance.
Studies were required to either be associated with
COVID-19 severity caused by the Omicron variants or to
compare the outcomes of Omicron to previous variants.
There were limited reports on Omicron variants from
Asia and the high vaccination rate in Japan. Japanese
studies were included in the analysis despite the lack of
comparative evaluation of outcomes between Omicron
and prior variants. We excluded studies that focused on
excess mortality stratified by different circulating variants
because excess mortality is affected not only by the
severity of the disease but also by the transmissibility of
the variants. For the selected studies, we recorded the
authors, year, country, viral variants, outcome measures,
study population, number of participants, number of
severe COVID-19 cases, and effect measures for severe
COVID-19.

RESULTS

We identified 21 relevant papers and presented their
recorded data in Table 1 [6–26]. Eight studies from the

T
United States [6–13], five from South Africa [18–22],
three from the United Kingdom [15–17], and three from
other countries [14, 23–26] compared the severity of
COVID-19 between the Omicron variants and previous
variants. Two studies from Japan reported the proportion
of severe COVID-19 cases without comparing different
variants. No Japanese study has compared the severity of
COVID-19 between the Omicron variants and previous
variants. The mortality of patients infected with Omicron
variants in studies involving a comparison of different
variants ranged from 0.01 to 13.1%; from 0.01% to 4.1%
in the non-hospitalized population; and from 2.7% to
13.1% in the hospitalized population, whereas the mor‐
tality of patients infected with previous variants ranged
from 0.08% to 29.1% overall; from 0.08% to 9.5% in the
non-hospitalized population; and from 8.3% to 29.1% in
the hospitalized population. One study [10] was omitted
because of the small number of patients and lack of in-
hospital deaths observed for the previous variants. Effect
measures (95% confidence interval) of mortality compar‐
ing Omicron sublineage B1.1.529 with Delta variants
(reference) were adjusted hazard ratios, 0.33 (0.19–0.56)
[7], 0.21 (0.10–0.44) [11], 0.31 (0.26–0.37) [15], and 0.34
(0.25–0.46) [16]; adjusted relative risk, 0.69 (0.68–0.70)
[8]; adjusted odds ratio, 0.34 (0.16–0.79); and adjusted
risk difference (%), −4.2 (−6.5, −2.0) [24]. They consis‐
tently showed that patients infected with Omicron var‐
iants had statistically significantly lower risk of death and
in-hospital death than those infected with Delta variants.
Similarly, the proportions of intensive care unit admis‐
sions and mechanical ventilation were 0.03–27.4% and
0.01–14.9% for Omicron variants, and 0.1–39.6% and
0.08–22.0% for previous variants. All 19 reports that
compared different variants showed a lower severity of
the Omicron variants than previous variants (mainly
Delta variants). Regarding different sublineages of the
Omicron variant, a study from South Africa suggested
that the risk of severe disease with BA.4 and BA.5 is com‐
parable to that of earlier Omicron BA.1 [18].

DISCUSSION

This review presented the current evidence and under‐
standing of COVID-19 severity caused by Omicron var‐
iants. The evidence suggests that COVID-19 caused by
Omicron variants is less severe than that caused by other
variants, even when vaccination status is considered.

The mechanism underlying the less severity of
COVID-19 caused by Omicron variants has not yet
been elucidated. Several studies have noted that Omicron
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variants replicate more readily in the upper airways than
in the lungs and appear to enter human cells via a differ‐
ent route than other variants [27, 28]. The difference in
the replication area and infection route of the Omicron
variants potentially reduces the risk of death from
COVID-19 without causing critical conditions or multi-
organ failure [29–31]. Indeed, Menni et al. reported that
the symptoms of COVID-19 caused by Omicron variants
were more localized and resolved sooner than those
caused by the Delta variants [17].

Another explanation, based on factors other than the
virus itself, for the less severe illness in individuals
infected with the Omicron variant, may be attributed to
partial immunity conferred by a previous infection or
vaccination. Lauring et al. reported that the risk of severe
illness and death was lower for the Omicron variants
than that for previous strains in both vaccinated and
unvaccinated populations [12], and the results adjusted

for vaccination status were consistent [18, 19]. Further‐
more, regarding immunological and external factors
other than vaccination, Delta and Omicron variants that
circulated in the same period were compared, and con‐
sistent results were confirmed [15, 16, 24]. Taken
together, we believe that the milder virulence of the
Omicron strain itselfis certainly suggested.

Further studies are required to clarify the mechanisms
of transmissibility and the severity of COVID-19 caused
by Omicron variants. Nonetheless, identifying Omicron
variants in patients with COVID-19 implies a good prog‐
nosis. Variant identification can be used for the risk strat‐
ification of patients with COVID-19 at diagnosis or hos‐
pital admission. Because Omicron variants and their
sublineages are still circulating worldwide, policymakers
and healthcare professionals should consider the severity
of COVID-19 caused by Omicron variants to predict
prognosis and allocate medical resources adequately.
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