
Hotel quarantine for international travelers has been used 
to prevent coronavirus disease spread into Australia. A 
quarantine hotel–associated community outbreak was 
detected in South Australia. Real-time genomic sequenc-
ing enabled rapid confirmation tracking the outbreak to a 
recently returned traveler and linked 2 cases of infection 
in travelers at the same facility.
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Since November 2019, community outbreaks of 
coronavirus disease (COVID-19), seeded by un-

controlled local transmission of severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) after 
importations, have overwhelmed the healthcare sys-
tems in many countries (1). Australia, including the 
state of South Australia, has largely controlled lo-
cal transmission through early public health control 
measures such as rapid contact tracing and extensive 
nucleic acid amplification testing (NAAT). To limit 
introduction of SARS-CoV-2 into Australia, state and 
territory governments mandated 14-day quarantine 
in dedicated facilities for returning international trav-
elers, including SARS-CoV-2 testing on arrival and 
before release. The clinically supervised hotel system 
enables containment of the risk for transmission as-
sociated with these travelers, especially those coming 
from countries experiencing SARS-CoV-2 resurgence 
(2) and asymptomatic or presymptomatic viral shed-
ding carriers (3).

No local transmission had been recorded in the 
state since August 2020 until a community outbreak 
was identified in early November; the outbreak 
numbered 33 epidemiologically clustered cases as of  

December 2020. The first identified positive case in 
the outbreak was a family member of a housekeeping 
attendant at one of the quarantine hotels. Immediate 
screening of close contacts rapidly identified 14 ad-
ditional cases, including 2 security guards working 
in the same hotel. The suspected source case was a 
traveler returned from the United Kingdom. Two ad-
ditional cases were in travelers who stayed in rooms 
adjacent to that source patient. We hypothesized that 
this outbreak might have been caused by an inade-
quate ventilation system of the quarantine hotel.

Our study detailed the laboratory aspect of the 
quarantine hotel–associated outbreak, highlighting 
the utility of genomic sequencing for detecting the 
source of infection in locally acquired cases. Before 
this outbreak, all SARS-CoV-2–positive isolates in 
South Australia, including those from internation-
ally returned travelers, had been prospectively se-
quenced on the Illumina platform (https://www/il-
lumina.com) using the tiled amplicon ARTIC primers 
(https://github.com/artic-network/artic-ncov2019/
tree/master/primer_schemes/nCoV-2019/V1) di-
rectly on clinical specimens. Sequencing reads were 
then aligned to the reference genome (Wuhan-Hu-1, 
RefSeq NC_045512.2) for construction of consensus 
genomes. A comprehensive database of high-quality 
SARS-CoV-2 genomes, representing >81% of posi-
tive isolates in South Australia, was thus available for 
comparison. Most (28/33) consensus genomes from 
this outbreak comprised >1,000× read depth and 
>95% coverage of the reference genome.

We designated the quarantine hotel–associated 
outbreak variant as B.1.36.1 lineage using the pango-
lin nomenclature system (4) (pangolin version 2.3.8, 
pangoLEARN v2021-04-01; https://github.com/
cov-lineages/pangolin). The phylogenetic tree with 
genomes from its parental lineage B.1.36 (n = 3,010) 
suggested that this lineage and its sublineages poten-
tially emerged from its ancestral lineage in February 
2020 (Figure). To date, the B.1.36 lineage in GISAID 
has a large representation of genome sequences from 
the United Kingdom (n = 1,864, 62%), South Asia (n = 
445, 15%), Europe (n = 324, 11%) and the Middle East 
(n = 155, 5%) (5).

Phylogenetic analysis using the 3,038 consen-
sus genomes from the B.1.36 lineage, including those 
from this outbreak, demonstrated that the outbreak 
cluster represented 1 highly supported distinct clade 
consisting of all genomes from the quarantine hotel–
associated cases (Figure). Although the source case 
was asymptomatic at the time of arrival, their manda-
tory nasopharyngeal swab showed relatively high vi-
ral loads by quantitative PCR (E-gene cycle threshold 
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= 27.52); antinucleocapsid antibody seroconversion 14 
days later confirmed the timing of infection.

Transmission within the initial large family group 
with a high infection rate demonstrated the overdis-
persion characteristics of SARS-CoV-2 (6). The short 
viral incubation period and generation time for this 
clonal SARS-CoV-2 cluster reduced our capacity to 
predict the transmission chain within this outbreak. 
Another limitation for a thorough epidemiologic in-
vestigation of the source case is the extended distance 
between the South Australia cluster and other UK 
cases on the phylogenetic tree, which is likely due to 
gaps in global sequencing effort.

Mutational profile analysis showed limited evi-
dence in this outbreak variant to support enhanced 
infection or transmission from a single site mutation 
(7). Apart from the most notable D614G mutation for 
enhanced replication, this cluster does not have the 

mutations at the receptor binding motif of the spike 
protein that are common to several variants of con-
cern (N417K/T, L452R, E484K/Q, N501Y/T).

Our study demonstrated that, in addition to hotel 
quarantine to prevent introduction of SARS-CoV-2 into 
the community, NAAT testing and rapid genomic se-
quencing are essential components of an effective pub-
lic health response. In contrast to epidemiology-guided 
sequencing approaches, a comprehensive sequencing of 
all COVID-19 positive cases is important in discovering 
previously unidentified links. Sequencing enabled us to 
identify 2 additional case-patients who were guests in 
the quarantine hotel, which led to further improvements 
and policy changes in the quarantine system. This out-
break in the context of no recent local transmission high-
lights the transmissibility of SARS-CoV-2 and the risk 
for transmission chains that are occurring unchecked in 
countries with a high incidence of SARS-CoV-2.
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Figure. Maximum-likelihood phylogenetic tree of severe acute respiratory syndrome coronavirus 2 genomes from a quarantine hotel–
associated community outbreak of coronavirus disease in South Australia, Australia. A) Genomes from lineage B.1.36 (n = 3,038). 
B) Subtree of lineage B.1.36.1 focusing on the quarantine hotel clusters and a returned traveler from the United Kingdom; bold type 
indicates those strains. Consensus genomes were profile-aligned using COVID-Align (5), and phylogenetic trees were constructed using 
IQ-TREE with general time reversible plus invariate plus gamma 4 sites model (6). SH-like approximate likelihood ratio test score was 
98.3%, ultrafast bootstrap approximation 99%. Scale bar indicates substitutions per site. 
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Raw meat–based diets are increasingly popular 
for feeding dogs, but the extent of antimicrobial-

resistant bacteria in raw dog food is rarely addressed 
globally (1). The Centers for Disease Control and Pre-
vention does not recommend feeding raw diets to pets 
because of frequent contamination with Salmonella and 
Listeria (https://www.cdc.gov/healthypets/publica-
tions/pet-food-safety.html), but awareness about this 
issue is not as evident in Europe. Eating raw meat has 
been considered a risk factor for carriage of clinically 
relevant ampicillin-resistant (AmpR) Enterococcus fae-
cium and optrA-positive linezolid-resistant E. faecalis 
in dogs (2,3), but data for commercial pet food are not 
available. We evaluated multidrug-resistant (MDR) 
Enterococcus in raw-frozen dog food commercialized 
in countries in Europe; we focused on transferable li-
nezolid resistance (LinR) genes because linezolid is a 
last-resort drug to treat gram-positive infections (4).

We purchased 14 raw-frozen dog food samples 
from the 2 commercially available brands in Portugal 
in specialized stores (September 2019–January 2020). 
Brand A (produced in Europe) is available in specialized 
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We describe enterococci in raw-frozen dog food commer-
cialized in Europe as a source of genes encoding resis-
tance to the antibiotic drug linezolid and of strains and 
plasmids enriched in antibiotic-resistance and virulence 
genes in hospitalized patients. Whole-genome sequenc-
ing was fundamental to linking isolates from dog food to 
human cases across Europe.

1These authors were co–principal investigators.
2These authors are active EFWISG members.


