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Epidemiologic and genomic investigation of SARS-
CoV-2 infections in members of Japan’s national wres-
tling team after participation in international tournaments
in 2021 revealed multiple lineages of SARS-CoV-2 not
reported in Japan. The attack rate among wrestlers
was high. Results suggest possible transmission during
matches. We recommend early case detection and re-
sponse practices.

'wo international wrestling tournaments were held

in Almaty, Kazakhstan, during the worldwide CO-
VID-19 pandemic, on April 9-18, 2021: the Wrestling
Asian Olympic Games Qualifier and the Wrestling
Asian Championships. Approximately 300 athletes
from >20 countries participated in those tournaments.
On April 14, 2021, SARS-CoV-2 infections were

Patient ID Age/sex
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detected in 2 members of Japan’s national wrestling
team after returning to Japan. Epidemiologic and ge-
nomic investigations were conducted to identify the
route of infection. This report was exempt from the
requirement for institutional ethics review because it
was an epidemiologic investigation approved by the
Infectious Diseases Control Law and Quarantine Act
in Japan.

The Japanese team comprised 30 wrestlers (29
male and 1 female), 6 sparring partners, and 27 sup-
port staff. They stayed in Almaty, Kazakhstan, during
April 3-21,2021. They obtained negative SARS-CoV-2-
PCR test results within 72 hours before the arrival at
Kazakhstan. The flight between Japan and Kazakh-
stan was ~17 hours long. For most of the air trip, the
members sat in a block area, maintaining a few seats
of distance between the team and other passengers.
Team members applied strict precautionary mea-
sures; they consistently wore masks and maintained
social distance from others during the entire trip.
Once in Kazakhstan, their movements were limited
to the venue, training site, and designated accommo-
dations. At both tournaments, contact was prohibited
with participants from other countries and with team
members from other disciplines at both tournaments.
Mask use was mandatory for all participants except
during matches and training of wrestlers with spar-
ring partners. While in Kazakhstan, the team mem-
bers tested negative twice by PCR: once upon arrival
at their accommodation and then again within 72
hours before leaving for Japan. When they returned
to Japan, the members completed mandatory quaran-
tine for 14 days. Quantitative antigen tests were per-
formed on arrival, followed by PCR tests on days 3,
7,and 14.
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Figure. Summary of athlete demographics, SARS-CoV-2 lineages, travel history, clinical course, and testing for 8 SARS-CoV-2—positive
cases in the Japanese national wrestling team who attended tournaments in Kazakhstan in April 2021. ID, identification; NA, not applicable.
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Table. Pairwise nucleotide substitutions in comparative genome
analysis of SARS-CoV-2 detected in members of national
wrestling team after tournaments, Japan, 2021

Patient ID (GISAID ID) No.1 No.3 No.8 No.4
No. 1 (EPI_ISL_1927168) 0 14 14 63
No. 3 (EPI_ISL_1927165) NA 0 16 63
No. 8 (EPI_ISL_13440457) NA  NA 0 57
No. 4 (EPI_ISL_1927420) NA NA NA 0

*We sequenced a complete genome from patients 1, 3, and 4 and a draft
genome from patient 8. GISAID, https://www.gisaid.org; ID, identification;
NA, not applicable.

We defined cases as persons on the Japanese
national wrestling team who participated in tourna-
ments in Almaty, Kazakhstan, and were positive for
SARS-CoV-2 according to quantitative antigen test,
antigen rapid test, or PCR test at the Japanese air-
port quarantine station or after entering Japan dur-
ing April 3-May 29, 2021. We obtained epidemiologic
and laboratory information from members and the
team doctor on the Japanese national wrestling team,
as well as from quarantine station officers and officers
at the public health center who investigated the cas-
es and their contacts. We performed whole-genome
sequencing (WGS) analysis on available isolates at
the National Institute of Infectious Diseases, Japan.
We performed comparative genomic analysis as de-
scribed by Sekizuka et al. ().

A total of 8 cases were reported in 7 wrestlers
(7/30, 23%) and 1 staff member (1/27, 4%). No
sparring partners on the team tested positive (0/6,
0%). Among the wrestlers, all case-patients experi-
enced symptoms or tested positive within 10 days
(median 5 days, interquartile range 2-7 days) af-
ter a match day (Figure). Among the 5 wrestlers
for whom we obtained screening PCR results, we
identified an N501Y mutated strain in 4 cases and
other strains in 1 case. Among 3 wrestlers for whom
we obtained WGS results, we identified B.1.1.7
lineage in 2 cases and B.1.617.2 lineage in 1 case;
WGS also revealed B.1.1.7 lineage in the case in the
staff member. None of the 3 B.1.1.7 lineages were
identical to any other sequences in our study based
on comparative genome analysis (Table). More-
over, none of the sequences had been previously
reported in Japan.

Our investigation found multiple types of
SARS-CoV-2, with >4 types of lineages, includ-
ing those not previously reported in Japan, in the
Japanese wrestling team after participating in in-
ternational tournaments in Kazakhstan. Although
air travel is a possible source of infection (2), we
suggest transmission likely occurred during the
matches. We base our conclusion on the observation
of a higher attack rate in the wrestlers (23%), who
followed strict precautionary measures, compared
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with the sparring partners (0/6, 0%), whose activi-
ties were very similar to those of the wrestlers except
that they did not directly participate in matches. The
sport of wrestling has been considered to have the
highest risk for transmission of SARS-CoV-2 (3,4).
Beyond a previous study (5), our study highlighted
the possible transmission of SARS-CoV-2 during the
matches, based on the combination of epidemiologic
information and WGS results.

Preventing transmission of SARS-CoV-2 in in-
ternational sports events, particularly high-contact
competitions like wrestling, is important to ensure
the health of the athletes and prevent export of
emerging variants of concern to participants’” home
countries, especially those with vulnerable health
systems. In this context, monitoring participants in
such settings provides an opportunity both to pre-
vent transmission of the virus among participants
and for genomic surveillance, using testing for per-
sons with symptoms, swift case isolation, and timely
screening for potential contacts before, during, and
after events.
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Salmonella Typhi infection in a patient in Pakistan initially
responded to standard treatment but failed to respond to
subsequent treatment. The first strain was susceptible to
carbapenems and azithromycin; subsequent strains har-
bored the NDM-5 gene. Treatment with a combination
of intravenous meropenem and colistin was successful.
Carbapenem-resistant Salmonella Typhi emergence will
hinder treatment.
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xtensively drug-resistant (XDR) Salmonella was

first reported in Sindh, Pakistan, in 2016 (1). Since
then, several districts have reported cases caused by
multiple XDR S. enterica serovar Typhi variants belong-
ing to clade H58 and carrying multiple novel genomic
integrations of the extended-spectrum {-lactamase
gene (2,3). Most cases are managed with meropenem
and azithromycin, and most national guidelines rec-
ommend those drugs for treating cases of Salmonella
Typhi in Pakistan (4,5). We report a case of carbape-
nem-resistant Salmonella Typhi infection that required
treatment with a last-resort antimicrobial drug.

A 7-year-old girl in Peshawar, Pakistan, visited
a government hospital in July 2022 because of fever,
chills, rigors, and urinary signs/symptoms. She had
Down syndrome with congenital heart disease, includ-
ing moderate atrial septal defect, large inlet ventricu-
lar septal defect, small patent ductus arteriosis defects,
ventricular hypertrophy, and severe pulmonary hy-
pertension; and she had a history of reoccurring lower
respiratory tract infections, which often required hos-
pitalization and treatment with antimicrobial drugs.
Macrolides and carbapenems had been previously pre-
scribed. Specific information regarding previous hospi-
tal admissions was not available. The child had received
routine childhood vaccinations but not typhoid vaccine.

The patient was hospitalized for suspected enter-
ic fever. At admission, leukocyte count was 7.6 x 10°
cells/L and C-reactive protein (CRP) level was 120 mg/
dL. Initial empiric treatment was ceftriaxone, but treat-
ment was modified after blood cultures indicated XDR
Salmonella Typhi, resistant to ampicillin, third-genera-
tion cephalosporins, fluoroquinolones, chlorampheni-
col, and cotrimoxazole but susceptible to azithromycin
and meropenem. Treatment was switched to intrave-
nous meropenem (300 mg 3%/d) and oral azithromy-
cin (200 mg/5 mL 1x/d) for 10 days. The strain from
the culture was not saved and was unavailable for ad-
ditional testing. The patient responded positively to
treatment, indicated by decreased CRP levels (7 mg/
dL at treatment completion). No clearance blood cul-
tures were obtained before discharge.

One month later, fever and decreased appetite
developed; blood was collected at a private labora-
tory, and cultures were requested. We monitored the
blood culture on a BACT/ALERT VIRTUO automat-
ed system (bioMérieux, https://www.biomerieux.
com). When the bottle was flagged as positive for
gram-negative rods, we subcultured onto chocolate,
blood, and MacConkey agar plates; after 24 hours,
oxidase-negative, non-lactose fermenters were identi-
fied. Salmonella Typhi was identified on the API 20E
and Vitek MS (bioMérieux) systems. Antimicrobial
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