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Background: Outbreaks of coronavirus disease 2019 (COVID-19) in long-term care facilities are associated
with mortality, although vaccination have contributed to improvements. This study reports clinical impacts
of a COVID-19 outbreak in a nursing home for elderly individuals in Kyoto City, Japan.
Methods: We performed epidemiologic and molecular investigations of the outbreak and characterized out-
comes of the nursing home residents.
Results: During the outbreak period, a total of 31 residents (39.2%) and 26 staff members (49.1%) were
infected with COVID-19. All residents and staff received two doses of a vaccine approximately 7
months prior. Ten residents with severe hypoxemia could not be transferred to a hospital due to a
shortage of beds for COVID-19 patients. Within 90 days of the onset of the outbreak, 8 residents with
COVID-19 (25.8%) died. A total of 48.4% of residents with COVID-19 developed 1 or more comorbidities.
Viral genome analysis showed that the outbreak was caused by the Omicron BA.1.1.2 variant.
Conclusions: Despite vaccination, high mortality and morbidity were observed in the COVID-19 outbreak due
to the Omicron variant. Limiting medical care for residents with COVID-19 in facilities that experience ongo-
ing outbreaks may be needed to reduce the risk of mortality among nursing home residents.
© 2022 The Author(s). Published by Elsevier Inc. on behalf of Association for Professionals in Infection Control

and Epidemiology, Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)
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BACKGROUND

Long-term care facilities (LTCFs) for elderly individuals are prone
to COVID-19 outbreaks with rapid and widespread dissemination,
and residents in these facilities are at high risk of mortality due to
their age and frailty.1,2 As of May 2020, 20%-35% of LTCFs in the USA
had outbreaks,3 and residents of LTCFs accounted for 14%-33% of total
deaths in European countries.1 In Kyoto City, outbreaks with >5
COVID-19 cases occurred in 21% of the 379 LTCFs for elderly individu-
als during April 2021-March 2022. Although vaccination is effective
for lowering the risk of infection and mortality, specific severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) variants of con-
cern (VOCs) with higher transmissibility, severity, and mortality than
non-VOCs have spread worldwide. The Omicron BA.1 variant was
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estimated to have a threefold higher reproduction number than
existing variants4 and succeeded in spreading worldwide, including
in Japan.5 Despite lessons from several waves of COVID-19 cases and
the enforcement of medical care systems for COVID-19 patients, Japa-
nese hospitals in certain regions were overwhelmed due to a record
high number of cases during the sixth wave (December 2021-March
2022) when BA.1 was prevalent.6

Kyoto City public health officials and Kyoto University Hospital
collaborated to establish citywide COVID-19 infection control pro-
grams targeting facilities for elderly or disabled people, including
nursing homes.7 The programs consisted of mass polymerase chain
reaction (PCR) testing for weekly screening and active screening
when a single case was identified, implementation of strategies to
prevent transmission within a facility, and vaccination. Residents and
staff in LTCFs were designated as vaccine priority groups;7 two doses
of a vaccine have been given since April 2021 and a booster shot was
provided starting in December 2021.

In this study, we investigated the characteristics and outcomes of
residents and staff involved in a COVID-19 outbreak caused by Omi-
cron at a nursing home in Kyoto City, Japan, who underwent public
epidemiological investigations and infection control interventions by
Kyoto City and Kyoto University Hospital under a severe shortage of
hospital beds.

MATERIAL ANDMETHODS

Setting

Facility A is a special nursing home for elderly individuals that
provides long-term care for up to 80 frail, cognitively impaired indi-
viduals who do not need high-level medical care. The building has 80
beds divided into 4 units (A, B, C, and D) for long-term care residents
and 10 beds for short-term care residents. The facility employs 44
care workers, 6 nurses, and 3 nutritionists who have direct contact
with residents. Nurses are available only during the daytime. To pre-
vent COVID-19 outbreaks, the facility prohibited visits, and all staff
were tested by reverse transcription polymerase chain reaction (RT-
PCR) once a week. Quarantine for newly admitted asymptomatic resi-
dents was not performed.

Definition of cases

A COVID-19 case during the outbreak was defined as a resident or
staff member in the long-term care units who was positive for SARS-
CoV-2 antigen or RT-PCR testing during the outbreak period between
the earliest onset date (designated as day 0) and 14 days after the last
onset date among the test-positive cases (day 41).

Epidemiological investigation and characteristics of residents

The Public Health and Welfare Bureau of Kyoto City, the depart-
ment responsible for public health and LTCFs, performed case investi-
gations and contact tracing for all laboratory-confirmed COVID-19
cases following national guidelines for active epidemiological investi-
gations.8 In response to the identification of multiple COVID-19 cases
in Facility A, public health nurses and infection control specialists
from Kyoto University advised the facility on how to control the
spread. In addition to the information collected during the above epi-
demiological investigations, we retrospectively collected the follow-
ing clinical characteristics of residents in the long-term care units:
the Clinical Frailty Scale score, the Charlson Comorbidity Index score,
vaccination status, treatment, hospitalization, and outcomes. Out-
comes included mortality between days 0 and 90 of the outbreak and
changes in activities of daily living (ADLs), development of decubitus,
progression of dementia, and decreased oral intake during the out-
break period.

Economic impact

We calculated the decrease in profits due to facility closure by mul-
tiplying the resident-days of absent residents in the long-term and
short-term care units with average usage fees per day according to the
classified care levels defined by the Japanese long-term care insurance
system. Additional labor costs and costs for equipment purchases (eg
personal protective equipment, PPE) and infectious waste disposal
needed for the care of COVID-19 residents were also calculated.

Molecular diagnosis and analysis

For the detection of COVID-19 cases, nasal swab or saliva samples
were tested using the RT-PCR assay (Japanese National Institute of
Infectious Disease N2 with EAV)9 at the reference laboratory (Kyoto
University). All positive samples were subjected to viral genome
analysis using the COVIDSeq Test (RUO version; Illumina, San Diego,
CA) with the ARTIC V4.1 primer set and the NextSeq1000 platform
(Illumina). The data were processed using DRAGEN COVID Lineage
App version 3.5.8 (Illumina), and consensus sequences were gener-
ated using the SARS-CoV-2 reference genome (NC_045512). Genomes
sequenced with a >90% breadth of coverage of the reference genome
underwent lineage assignment using Pangolin version 4.0.6.10 Phylo-
genetic analysis was performed using IQ-TREE multicore version
2.1.2 COVID-edition. The SARS-CoV-2 sequences obtained in this
study are available in the GISAID database. The accession numbers
are shown in Supplementary Dataset1.

Statistical analysis

Categorical variables were compared by Fisher’s exact test. Con-
tinuous variables were compared by the Mann−Whitney U test. Cox
proportional hazards regression models were used to determine the
association of COVID-19 with mortality. A P value < .05 was consid-
ered statistically significant. We conducted the statistical analyses
using R version 4.1.3 (R Foundation for Statistical Computing, https://
www.r-project.org).

Ethics approval

The Ethics Committee of Kyoto University Graduate School and
the Faculty of Medicine approved this study (R2379) and waived the
need to obtain informed consent from each patient.

RESULTS

Description of the outbreak and control measures

In February 2022, 1 resident in the long-term care unit developed
fever at Day 3 (Fig 1A) and was diagnosed with COVID-19 at Day 6.
This triggered an active epidemiological investigation in Facility A on
Day 6, including universal RT−PCR tests for all residents and staff.
Seven COVID-19 cases (resident, n=4; staff, n=3) were identified, and
an outbreak was recognized. During the outbreak period (between
day 0 and day 41; Fig 1A), a total of 31 residents (39.2%) and 26 staff
members (49.1%) in long-term care units were infected.

Infection control measures, including universal masking and eye
protection in all units, contact precautions in the units with at least 1
COVID-19 case, education and monitoring of appropriate PPE use,
high-touch surface decontamination using cleaning wipes, facility
lockdown, physical distancing (staying in rooms) and limiting resi-
dent activity, and the construction of a separate COVID-19 unit were

https://www.r-project.org
https://www.r-project.org


Fig 1. Epidemic curve and burden of the COVID-19 outbreak in long-term care units of the nursing home in Kyoto, Japan, February-March 2022. A) Epidemic curve and infection
control measures. At the bottom of the graph, “P” indicates universal or targeted RT-PCR testing for residents and staff, and “I” indicates a visit by an infection control specialist
(medical doctor) to the facility to improve infection control measures. A total of 628 specimens were tested by RT-PCR, and the specialist visited 5 times at a regular interval of once
a week. The 3 main infection control measures included at the top of the graph were introduced on the following days (I1, Day 6; I2, Day 10; I3, Day 14). B) Number of residents
with COVID-19 who were cared for in the facility and staff with COVID-19 who were absent due to isolation for COVID-19. On each day, the number of residents with COVID-19 after
the day of COVID-19 diagnosis and before the end of the isolation day were counted.
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implemented sequentially (Fig 1A) through collaboration between
infection control specialists from Kyoto University and the Public
Health and Welfare Bureau of Kyoto City. In the collaboration, busi-
ness continuity planning, which included limiting care for resi-
dents, was introduced to continue care for residents during the
staff shortage; transportation of COVID-19 patients to the acute
care hospitals was managed, and home-visit medical care at the
facility (oral and intravenous antivirals and home-oxygen therapy)
was employed. The COVID-19 unit was placed in the area of unit D
and short-term care units, and airborne precautions were added
due to the need for potential aerosol-generating maneuvers,
including sputum aspiration. Regular RT-PCR screening of resi-
dents and staff (universal or targeted to the units with COVID-19
cases) was also performed once or twice per week (Fig 1A). During
the outbreak period, 628 specimens were tested, and an infection
control specialist visited 5 times to improve the infection control
measures. Following the negative RT-PCR results for all residents
and staff on day 38, the infection control measures were termi-
nated on day 39.

Characteristics and outcomes of the COVID-19 cases

Table 1 shows that the residents in the long-term care units were
older with a median age of 89, were mostly female (83.5%), and were
mildly to moderately frail (Clinical Frailty Scale, IQR 5-6). All resi-
dents had dementia, but underlying medical conditions were not
common (Charlson Comorbidity Index, IQR 1-2). No residents
received immunosuppressive treatment or were current smokers.
These clinical characteristics were not significantly different between
COVID-19 patients and uninfected residents (Table 1). The residents
in unit B were most frequently infected with COVID-19, followed by
the residents in units C, D, and A.

All 31 residents with COVID-19 were symptomatic. The index case
(the first test-positive resident) presented fever without hypoxemia,
visited an emergency department, and was admitted. Fourteen resi-
dents were severely ill with < 94% oxygen saturation (Table 2) and
were eligible for immediate hospitalization by the Japanese COVID-
19 treatment guideline. Of these residents, only 3 were admitted, and
1 was transferred to the hospital by ambulance but was returned to
the facility because of insufficient beds for COVID-19 patients. The
other 10 residents could not be transferred to hospitals because the
bed control center of Kyoto Prefecture, which managed hospitaliza-
tion of COVID-19 patients in Kyoto City, decided not to transfer due
to a shortage of beds. The presence of pneumonia could not be deter-
mined because x-ray equipment was not available at the facility.
Two-thirds of residents received an oral antiviral drug (molnupira-
vir), but some had difficulties taking medicine due to poor general
condition and dysphasia. Intravenous neutralizing monoclonal anti-
body (sotrovimab) was administered for 5 severe residents, but visit-
ing health care professionals had difficulties placing catheters and
maintaining drip lines.

Within 90 days of outbreak onset, 8 COVID-19 residents (25.8%)
and 3 uninfected residents (6.2%) died (P=.02 by Fisher’s exact test,
Table 3; P=.02 by log-rank test, Fig S1).



Table 1
Characteristics of 79 residents in long-term care units of the nursing home in Kyoto, Japan, February-March 2020

Characteristic All residents (n=79) COVID-19 cases (n=31) Uninfected residents (n=48) P value

Age, y, median (IQR) 89 (86-93) 89 (86-92) 89 (86.75-93) .86
Male sex 13 (16.5%) 6 (19.4%) 7 (14.6%) .76
Clinical Frailty Scale, median (IQR) 6 (5-6) 5 (5-6) 6 (5-6) .55
Charlson Comorbidity index, median (IQR) 1 (1-2) 1 (1-2) 1 (1-2) .52
Dementia 79 (100%) 31 (100%) 48 (100%) NC
Diabetes 6 (7.6%) 2 (6.5%) 4 (8.3%) 1
Chronic heart failure 13 (16.5%) 4 (12.9%) 9 (18.8%) .55
Chronic pulmonary disease 4 (5.1%) 3 (9.7%) 1 (2.1%) .29
Renal disease 2 (2.5%) 0 (0%) 2 (4.2%) .52
Solid tumor 4 (5.1%) 1 (3.2%) 3 (6.3%) .15
Vaccination (2 doses) 79 (100%) 31 (100%) 48 (100%) NC
D since the last dose of a vaccine, median (IQR) 234 (232-236) 233 (232-235) 233 (232-235) .47
Unit
A 23 (29.1%) 1 (3.2%) 22 (45.8%) <.001
B 19 (24.1%) 15 (48.4%) 4 (8.3%) <.001
C 23 (29.1%) 10 (32.3%) 13 (27.1%) .62
D 14 (17.7%) 5 (16.1%) 9 (18.8%) 1

IQR, interquartile range; NC, not calculated.

Table 2
Disease severity and treatment of 31 COVID-19 cases among residents in long-term care units

Variables COVID-19 cases (n=31) Nonsurvivors (n=8) Survivors (n=23) P value

Severity
Mild, symptomatic without hypoxemia 15 (48.4%) 2 (25.0%) 13 (56.5%) .15
Moderate, hypoxemic, SpO2 ≥94% 2 (6.5%) 0 2 (8.7%) 1
Severe, hypoxemic, SpO2 <94% 14 (45.2%) 6 (75.0%) 8 (34.8%) .28

Treatment
Hospitalized 4 (12.9%) 1 (12.5%) 3 (13.0%) 1
Non-hospitalized
Oral antiviral drugs* 22 (67.7%) 4 (50.0%) 18 (78.3%) .19
Intravenous neutralizing monoclonal antibodiesy 5 (16.1%) 0 5 (21.7%) .29
Home oxygen therapy 3 (9.7%) 1 (12.5%) 2 (8.7%) 1

*All cases received molnupiravir 1-8 days after onset (median 4.5 days). Three nonsurvivors and 15 survivors received treatment within 5 days of onset.
yAll cases received sotrovimab, in addition to molnupiravir, 6-11 days after onset (median 7 days). Three patients received treatment within 7 days of onset.
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COVID-19 infection was significantly associated with mortality
within 90 days of outbreak onset in a multivariate Cox propor-
tional hazards regression analysis (hazard ratio, 6.99 [95% confi-
dence interval, 1.65-29.6], Table S2). Among the 8 residents with
COVID-19 who died, 2 died 6 and 8 days after onset (during the
disease course; Table S3). The other 3 patients who were severely
dehydrated due to fever and decreased oral intake during their
illness died 12-19 days after onset. The other 3 patients who
became severely frail and had decreased oral intake after recov-
ery from COVID-19 died 17-68 days after onset. Of these deaths,
5 residents with severe conditions could not be hospitalized. All
3 uninfected residents died of old age.

During the outbreak period, almost half of the residents with
COVID-19 had 1 or more comorbidities, including decreased activities
Table 3
Outcomes of residents in long-term care units

Characteristic COVID-19 cases

90-d mortality during the outbreak d 0 and 90 8 (25.8%)
Any morbidity during the outbreak period* (D 0-41) 15 (48.4%)
Decreased activities of daily living 14 (45.2%)
Bedridden 7 (22.6%)
Development of a pressure injuryy 5 (16.1%)
Progression of dementia 6 (19.4%)
Decreased oral intake 6 (19.4%)

*Among deceased residents, two residents with COVID-19 and one uninfected resident had m
yThe sacral region was the most common (n=4 and n=3 for residents with COVID-19 and unin
of daily living, development of pressure injuries, progression of
dementia, and decreased oral intake (Table 3). Four uninfected resi-
dents (8.3%) also developed pressure injuries, while no residents had
active pressure injuries before the outbreak.

The majority of the residents (96.2%) and all staff received the
second dose of the BNT162b mRNA COVID-19 vaccine more than
6 months before the outbreak. There was no significant difference in
the days since the last vaccine dose to the outbreak between resi-
dents with and without COVID-19 (Table 1). No residents or staff con-
tracted COVID-19 before the outbreak.

The characteristics of staff with and without COVID-19 are shown
in Table S1. Twenty-five staff members with COVID-19 had mild dis-
ease and improved without hospitalization. The other staff member
was asymptomatic.
(n=31) Uninfected residents (n=48) P value

3 (6.2%) .02
4 (8.3%) <.001
0 <.001
0 <.001
4 (8.3%) .30
0 .003
0 .003

orbidities.
fected residents, respectively), followed by the heel (n=1 each).
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Genome analysis

During the outbreak period, genome data for 23 residents and 15
staff members in long-term care units and 3 others were obtained.
All genomes from the 38 cases in long-term care units belonged to
BA.1.1.2. Of these, 23 (60.5%) genomes obtained from residents and
staff who worked in various units were identical (cluster Ic) and
included those from the staff who presented the earliest onset date
(Fig 2). The other genomes showed 1-4 single nucleotide polymor-
phisms (SNPs) when compared with the cluster Ic genomes. One
genome obtained from a staff member in a different division of the
facility was also identical to that of cluster Ic, but the staff member
was a household member of 1 of the staff of a long-term care unit
with the cluster Ic genome. Two genomes obtained from a daycare
participant and a staff member belonged to BA.1.1.1.
Economic impact

The number of residents decreased after the recognition of the
outbreak on day 6 and lasted for at least 14 days after the end of the
outbreak (day 55). A total of 355 and 278 resident-days in long-term
and short-term units were lost, respectively, and corresponded to
$77,000 (at a rate of 1 dollar = 100 yen). The additional cost for equip-
ment purchases was $9,500 and $5,100 for disposal. The overall labor
costs were $1,000 lower in the outbreak months (February-March
Fig 2. A maximum-likelihood phylogenetic tree of SARS-CoV-2 genomes obtained from 41
tree was constructed with the best-fit nucleotide substitution model of F81+F+I determined
variant (BA.1; EPI_ISL_7456440). Branch supports were assessed by 1000 replicates and are
port (%). Genomes were obtained from 23 residents and 15 staff members in long-term care u
2022) than in the 2 months prior to the outbreak (December 2021
and January 2022). The additional overtime pay was $2,800 and the
reduction in labor costs due to the absence of staff with COVID-19
was $3,800. Additional staff were not employed during the outbreak.
DISCUSSION

The COVID-19 outbreak due to the Omicron BA.1 variant in this
nursing home was associated with a significantly higher 90-day mor-
tality rate (25.8%) among the residents with COVID-19 in the long-
term units than among uninfected residents (6.2%). Among these res-
idents with COVID-19, 6.5% (2/31) died during the disease course,
and COVID-19 was considered the direct cause of death. This value is
comparable to the reported mortality rate of 4.6% among patients
>80 years of age in Kyoto Prefecture during the sixth wave (Decem-
ber 2021-May 2022), which included the outbreak period and when
Omicron BA.1 was prevalent.11 However, 16.1% of the total mortality
(5/31) resulted from patients who presented severe disease and
could not be hospitalized (including a patient who died during the
disease course; Table S3). During the outbreak period, the bed occu-
pancy rates of COVID-19 inpatients were high, and there were fre-
quent difficulties in ambulance transportation (Fig S2). It might be
possible that a part of the observed excess mortality could have been
lowered if appropriate medical care had been given. A review of out-
breaks in LTCFs (mostly skilled nursing facilities) reported a high
COVID-19 cases in a long-term care facility in Kyoto, Japan, February-March 2022. The
by ModelFinder of IQ-TREE. The tree is rooted with the reference strain of the Omicron
shown as SH-like approximate likelihood ratio test support (%)/ultrafast bootstrap sup-
nits and 3 others from the other division of the facility.



ARTICLE IN PRESS

6 Y. Matsumura et al. / American Journal of Infection Control 00 (2022) 1−7
average mortality rate of 21% (range, 1%-34%).12 However, these out-
breaks occurred in the prevaccine era in 2020 and cannot be directly
compared with the present outbreak.

Risk factors for hospitalization, progression to severe disease and
mortality included old age, underlying comorbidities, vaccination sta-
tus, and SARS-CoV-2 variants.13-15 The residents in Facility A were
elderly individuals, but comorbidities were not prevalent (Table 1).
Omicron is associated with lower risks of hospitalization and death
than Delta,14 even in those aged >80 years (at an adjusted hazard
ratio of 0.47 for hospitalization).15 In Japan, the reported mortality
rates among those aged >80 years were 5.1% during the fifth wave
when Delta was prevalent and 4.1% during the sixth wave with Omi-
cron.6 Vaccination lowers the risk of SARS-CoV-2 infection, progres-
sion to severe disease and mortality.14,16 A study in the US reported
that the in-hospital mortality rates of unvaccinated and vaccinated
adults infected with Omicron were 9.2% and 5.1%, respectively.14

However, vaccine effectiveness against Omicron is lower than that
against Alpha, Delta, and non-VOCs, which is probably related to
Omicron’s potential mutations for immune escape and waning
immunity of hosts.16,17 Worldwide data indicate that mortality
related to COVID-19 outbreaks in LTCFs decreased after the initiation
of vaccination, but the most recent data representing infection due to
the Omicron variant show an increase in mortality, although it varies
among countries.1 A booster dose of the BNT162b2 or mRNA-1273
vaccine is reported to restore the effectiveness against Omicron.16,18

Approximately 8 months have passed since the residents and staff in
Facility A received 2 doses of a vaccine, and a booster shot was
planned during the outbreak period; thus, no residents or staff had
received the booster shot at the time of the outbreak, which might
have contributed to the deteriorating outcomes of the outbreak.

Residents infected with COVID-19 also frequently had morbidities
or increased frailty compared with uninfected residents (Table 3).
This fact indicates that in nursing home residents, COVID-19 signifi-
cantly increases frailty and limits quality of life. In addition, some
patients might have “long COVID” conditions that could affect mor-
tality and morbidity.19 Fatigue was a dominant feature of long COVID
conditions. Although we could not follow these consequences for a
long period or assess subjective symptoms due to cognitive
impairment, studies indicated a 10%-55% prevalence at 8-11 weeks
after onset.19 Residents in nursing homes are considered at high risk
of developing pressure injuries.20 No residents suffered from pres-
sure injuries before the outbreak under routine prevention measures
taken at the facility. During the outbreak, pressure injuries occurred
in residents with or without COVID-19, probably due to a decreased
frequency of repositioning and skin care under a staff shortage. This
illustrated possible adverse effects of the outbreak on the residents.

Even under stringent visitation restrictions, as in Facility A,
COVID-19 can be introduced into LTCFs by health care workers,12

which was supported by genomic data.21 In this study, the outbreak
was also supported by genome analysis (Fig 2). Once introduced into
LTCFs, rapid and widespread transmission has been reported because
of difficulty in diagnosis, for example the lack of typical symptoms
and presence of asymptomatic or presymptomatic cases, and in
employing recommended infection control measures such as physical
distancing and isolation due to dementia in the absence of trained
infection control specialists.21,22 Severe cognitive impairment, renal
disease, and obesity were associated with SARS-CoV-2 positivity in
LTCF outbreaks.12 In Facility A, no significant difference was observed
between infected and uninfected residents except for the units
(Table 1). Residents stayed in their corresponding units, but 14 staff
members, 9 of whom were infected, provided care in various units.
These staff members might have contributed to spreading the virus
across units.

The appropriate use of PPE is 1 of the key measures for the con-
tainment of outbreaks.23 Staff trainings on donning and doffing PPE
and appropriate timing of hand hygiene were conducted; however,
we could not perform regular monitoring or provide regular feed-
back. Isolation and cohorting followed by universal testing during
LTCF outbreaks were effective in mitigating outbreaks.12,24 In Facility
A, extensive RT-PCR testing for residents and staff was performed
until no new cases were detected. However, not all residents with
COVID-19 were isolated in a single room or cohorted, partly due to
the increasing number of cases and a lack of leadership for timely
infection control measures until a separate COVID-19 unit was
opened on Day 14 of the outbreak. These interventions might be
needed for the early containment of outbreaks.

The limitations of this study included the absence of detailed clini-
cal characteristics of residents (eg comorbidities, care), assessments
of infection control measures at baseline and during the outbreak (eg
compliance with hand hygiene and PPE guidelines), routine RT-PCR
screening of residents, and genomic data from all infected cases due
to different testing locations. We did not have data on SARS-CoV-2
IgG antibody levels against the spike protein and could not determine
which residents or staff were unresponsive to 2 doses of the vaccine.
The strengths of this study included comprehensive epidemiological
characterization of the outbreak with genomic data support.

CONCLUSIONS

As a result of the management of a large number of residents with
COVID-19 in a LTCF that did not provide medical care under the staff
shortage, we observed high mortality and morbidity among the resi-
dents with COVID-19, morbidity among uninfected residents, and an
economic impact to the facility, although residents and staff were
fully vaccinated and the less virulent Omicron variant was the cause
of infection. In our opinion, it is important to avoid the management
and treatment of severe COVID-19 cases in LTCFs, especially in the
case of a shortage of staff, including nurses, and to improve medical
care systems for COVID-19 cases in LTCFs, including the establish-
ment of a robust case management and transportation system, even
when the bed occupancy rate for COVID-19 patients is high. Other
interventions, including booster shots and effective infection control
interventions (before and after outbreaks), are also needed for the
prevention of outbreaks and improvement of outcomes of COVID-19
due to new VOCs that may be associated with reduced vaccine effec-
tiveness and higher transmissibility and/or disease severity.
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