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Abstract: The initial omicron (B.1.1.529) severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) subvariants, BA.1 and BA.2 (BA.1/2), were progressively displaced by BA.5 in Japan, which
showed not only higher transmittivity and less pathogenicity, but also differences in antibiotic use
according to the difference in the clinical course of BA.5 compared with BA.1/2 infections. BA.5
patients received more antibiotics, especially ampicillin/sulbactam, although ceftriaxone and
meropenem were used significantly in the BA.1/2 period. These data suggest an increased incidence
of aspiration pneumonia in elderly patients in the BA.5 period, and we should consider changing
the management tactics for COVID-19.
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1. Commentary

Omicron (B.1.1.529) became the dominant variant of severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) in 2022, and the initial omicron subvariants,

BA.1 and BA.2 (BA.1/2), were being progressively displaced by BA.5 in many coun-
tries, including Japan [1, 2].

BA.5 showed greater transmissibility and a higher level of immunological evasion
than BA.1/2, but it appeared to have less pathogenicity [2]. In addition, when we focused
on and investigated antibiotic use, the clinical course and management of COVID-19 pa-
tients also appeared to differ between the BA.1/2 period and the BA.5 period.

In Japan, COVID-19 BA.1/2 patients were predominant from January to March 2022,
followed by BA.5 patients from July to September 2022. There were a total of 135 BA.1/2
patients and 160 BA.5 patients in each period, but the rate of antibiotic use was signifi-
cantly different between the two periods, though the numbers of patients and their ages
appeared similar (Table 1). Mortality was significantly lower in BA.5 period than in the
BA.1/2 period, as in previous reports from other countries [3, 4]. Though similar between
the groups, there was a tendency for increased bacterial infections affecting the respira-
tory system (pneumonia), abdomen (abscess, colitis, and cholangitis), and brain (abscess
and meningitis). These data suggest an increase in secondary and/or simultaneous bacte-
rial infections rather than pure viral infections in BA.5 cases.
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Table 1. Comparison with patients’ characteristics between BA.1/2 period and BA.5 period in

2022.
Jan-Mar (n=135, BA.1) Jul-Sep (n=160, BA 4/5) p value
Age 66.5+-16.0 68.7+-19.0 0.14
Antibiotics (+) 14.8%(20/135) 26.3% (42/160) 0.016*
Respiratory 10.4%(14/135) 16.9% (27/160)  0.14
Urinary 1.5%(2/135) 0.6%(1/160) 0.47
Abdomen 1.5%(2/135) 5.0%(8/160) 0.09
Skin 0.7%(1/135) 1.9%(3/160) 0.4
Brain 0 1.3%(2/160) 0.19
Bacteremia 0.7%(1/135) 0 0.28
Unknown 0 0.6%(1/160) 0.36
Total Mortality 7.9%(10/135) 1.7% (2/160) 0.008**

The antibiotics used in each case were then analyzed, and it was found that ampicil-
lin/sulbactam (ABPC/SBT) was prescribed significantly more often to hospitalized
COVID-19 patients in the BA.5 period than in the BA.1/2 period (Table 2). In contrast,
ceftriaxone (CTRX) and meropenem (MEPM) were prescribed significantly more often for
hospitalized COVID-19 patients in the BA.1/2 period than in the BA.5 period. These data
suggest that mild aspiration pneumonia might be more common in COVID-19 patients in
the BA.5 period, because ABPC/SBT was used for this type of pneumonia to cover anaer-
obes, though CTRX was used for community-acquired pneumonia in young persons, and
MEPM was used for very severe pneumonia in Japan. Indeed, the patients who received
ABPC/SBT in the BA.5 period were significantly older than the patients who received
CTRX in the BA.1/2 period (77.95£11.96 vs 74.3+13.6 years, P<0.01).

Table 2. Comparison with antibiotics prescription between BA.1/2 period and BA.5 period in

2022.
Jan-Mar (n=135) Jul-Sep (n=160) p value
Respira- . ~ Bactere- . . Abdo- ) ) Un-
Urinary =~ Abdomen Skin | Total  Respiratory Urinary Brain  Skin Total
tory mia men known
AZM 1 1 0 0.139
ABPC
1 7 22 2 1 2 27 0.039*
/SBT
TAZ/
1 3 4 3 8 0.726
PIPC
CEZ 1 1 1 3 2 2 4 0.502
CTIRX 3 3 0 0.009**
CAZ 0 1 1 0.492
CMZ 1 1 2 2 0.952
MEP 1 1 2 0 0.035*
DRP 0 1 1 0.492

Total 14 2 2 1 1 20 27 1 8 2 B 2 43
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Therefore, the difference in the COVID-19 patients between the BA.1/2 period and
the BA.5 period needs to be considered. The importance of antimicrobial stewardship was
recommended in the early stage of the COVID-19 pandemic around 2020 because the rate
of secondary pneumonia was suggested to be from 3% to 15% [5, 6], and it was considered
that pure viral pneumonia was predominant in COVID-19, although, in influenza infec-
tion, secondary bacterial pneumonia was common, and more than 30% of influenza pneu-
monia patients co-infected with bacteria were found [7]. The excessive use of antibiotics
and the appearance of resistant bacteria have been concerns previously, but we might
have to use antibiotics in the BA.5 era in the same manner as for influenza.

Ethics and statistical analysis: The analysis was approved by the Committee for
Clinical Scientific Research of Saitama Medical University International Medical Center
on July 6, 2022 (#2022-032), and the patients provided written, informed consent for use
of their specimens, although the samples were collected as part of routine laboratory anal-
yses.
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