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1. INTRODUCTION

Pandemic of 2019 novel Coronavirus Diseases (COVID-19) caused
by Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2) has already become a common public health problem
around the world. According to the general consensuses, the main
transmission modes of SARS-CoV-2 are respiratory droplet and
close contact [1,2], which reveals the risk for group gathering with-
out social distance and personal protection [3].

Karaoke is now a popular entertainment among retired Chinese
people. They usually create WeChat (social application like WhatsApp)
groups to connect those with common hobby and to organize offline
karaoke parties. On February 2020, a cluster of COVID-19 affected
five patients in Guangzhou, China was found to be associated with a
karaoke party hosted by a WeChat group. Due to the absence of effec-
tive antiviral and vaccine, to clarify the characteristic of such special
epidemic is essential for avoiding the future community transmission.
Therefore, in the current study, we described and analyzed the epide-
miological characteristics of this outbreak. The work was approved
by the Ethics Committee of Guangzhou Center for Disease Control
and Prevention (GZCDC-ECHR-2020P0015).

2. CASE PRESENTATION

The two index patients (patient A and B) were the initiators of the
upon WeChat group. On January 22, they organized a karaoke
party at a karaoke bar and 14 of the group members attended. They
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gathered in two separated karaoke rooms, seven participators were at
room A with patient A, patient B and the other seven were at room
B. On January 24, patient A began to cough and expectorate, and
patient C who sat beside patient A in room A experienced onset of
cough and expectoration 4 days after the karaoke party. Up to 14 days
after January 22, no more participators reported any COVID-19-like
symptoms. But with the laboratory tests (RT-PCR and antibody test),
we further confirmed three asymptomatic patients in room B, patient
B and D, E who sat next to B. We listed the clinical features and labo-
ratory results of the patients in Table 1, and the timeline of this cluster
was shown in Figure 1.

This outbreak occurred at the early stage of epidemic of Guangzhou.
That time, most infection were related to Hubei Province (the ini-
tial area of the COVID-19 epidemic in China). In this case, both the
five patients are native population. They have not travelled to Hubei
for more than a year and they denied having any contact with cer-
tain COVID-19 patients or persons came from Hubei. However, on
January 14 and 15 (1 week before the karaoke party), patients A and
B had shopped together at the clothing wholesale markets which were
popular with businessmen from Wuhan City (capital and epicenter
of Hubei) before the city locked down on January 23. Based on the
existed epidemic that occurred inside some clothing wholesale mar-
kets in Guangzhou, it is possible that patients A and B were infected by
unknown cases from Wuhan at the days they shopped at the markets
[4]. But for the rest three patients, the only exposure opportunity was
gathering with patients A and B at the karaoke rooms. Thus we deter-
mined that patients C-E were both infected in the karaoke rooms.

With the same structure, the two karaoke rooms are both air-
conditioned rooms without windows and occupy 10 m? Inside
each room, a long sofa that can accommodate 8 to 10 persons is
located toward the main screen; persons need to share two micro-
phones for singing and one touch screen for song choosing (Figure 1).
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Table 1 Personal and clinical characteristics, laboratory and chest CT results of the five patients

Variables Patient A Patient B’ Patient C Patient D Patient E
Age 67 65 55 57 63
Sex Female Male Female Female Female
Occupation Retiree Retiree Retiree Retiree Retiree
Chronic medical illness Hypertension Asthma Chronic pharyngtis None None
Time of symptom onset Jan. 24 Asymptomatic Jan. 26 Asymptomatic Asymptomatic
Fever - - + - -
Cough + - + - -
Expectoration + - + - -
Haemoptysis + - - - -
Dyspnoea - - - - -
Headache + - - - -
Diarrhea - - - - -
White blood cell count (x 10° cells/L) 3.90 - 6.80 3.66 5.57
Lymphocyte count (x 10° cells/L) 0.88 - 0.97 2.13 2.19
Lymphocyte % 22.60 - 14.30 58.20 39.30
Neutrophil count (x 10? cells/L) 2.79 - 5.60 1.07 2.42
Neutrophil % 71.40 - 82.40 29.30 43.40
Chest CT scan Bilateral ground-glass - Subsegmental areas  Bilateral ground-glass Bilateral ground-glass
opacities of consolidation opacities opacities
“Serological tests only showed IgG positive for patient B thus he was not required to hospitalize and have the laboratory and CT tests.
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Figure 1 Timeline of the cluster, structure of the karaoke rooms and the seating arrangement of the karaoke party.
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3. DISCUSSION AND CONCLUSION

On January 22, the 16 participators gathered in these small rooms
for about 5 h, without natural ventilation. None of them wore any
face masks and the distance between each other was <0.5 m. People
exhaled and even shouted out heavily when they were singing,
hence a large amount of respiratory droplets would be sprayed
out during this activity. Research has found the respiratory drop-
lets usually travel <1 m, thus droplets generated by index patients
were mostly likely to settle on the environmental surfaces and
the mucosa of participators near them [5]. Obviously, patient C
and participator 1* in room A, patient D, patient E and partici-
pator 1® in room B had the greatest opportunity to get infected
through respiratory tract (Figure 1). Moreover, because the sing-
er’s mouth could be very close to the microphone, it is possible for
the SARS-CoV-2 to be sprayed onto the microphones while the
index patients were singing. Previous study has shown the SARS-
CoV-2 could remain infectious for up to 4 days on the inner side
of face masks, which indicated the infective virus was available
on the microphones [6]. Especially in the poor-ventilated kara-
oke rooms, SARS-CoV-2 cannot be diluted by the clean air [7],
persons who sang followed the index patients could be infected
by close contact with the microphones. According to the seat-
ing arrangements, patients A and C probably shared one of the
microphones in room A, and the situation for patients B, D and
E may be similar (Figure 1). This contact further increased the
risk for patients C-E undoubtedly. Therefore, we deduced that
the cause of this outbreak was droplet transmission through sing-
ing in close distance and sharing the microphones with the index
patients in the poor-ventilated karaoke rooms for long period.
The most likely scenario is that, for the room A, patient C was
directly infected by patient A. And for the room B, patients D and
E were both infected by patient B.

This deduction still has some limitations. The smear samples
from the microphones of the two karaoke rooms were all neg-
ative for SARS-CoV-2 by RT-PCR. However, we found that the
karaoke bar has the regulation to put the one-off covers on the
microphones before every karaoke party and to eliminate it after
the customers leave. Probably the virus from the patients only
remained on the surface of these one-off covers but failed to
penetrate to the main bodies of the microphones. Moreover, we
did not conduct an experimental study simulating these trans-
mission route.

In March 2020, two outbreaks of COVID-19 among karaoke par-
ties were reported in Hong Kong [8] and Korea [9], which involved
seven and six patients, respectively. These two cases both alerted
the risk for people to gather in such confined environment and
contact with each other at a close distance, but they did not explore
the exact transmission route inside the karaoke rooms. In the
current study, we not only summarized the characteristics of the
cluster related to karaoke participation in Guangzhou, China, and
further revealed the most possible transmission mode based on
the epidemiologic information.

When case A was identified, Guangdong was the most serious
provinces in China other than Hubei. That time, COVID-19 pan-
demic was fastexpanding and neara 1000 cases had been reported

in Guangdong. Our result suggested that during this pandemic
period of COVID-19 or other severe respiratory infectious
diseases like SARS and MERS, the government should tempo-
rarily close this kind of entertainment venues. However, even
though the pandemic is now under control in several countries
like China, the risk for infection with SARS-CoV-2 in these
poorly ventilated environments still cannot be ignored. The
owners of the karaoke bars should improve the indoor ventila-
tion of the karaoke rooms, set the requirement for the customers
to wear face masks, and provide everyone in the karaoke rooms
a dedicated microphone. Anyway, for the ordinary citizens, the
best way to avoid the risk of getting infected in the karaoke
room at this special period is to reduce this kind of gathering,
or at lease to choose a bar with well-ventilated, and to pay more
attention to personal protection via masks wearing, social dis-
tancing and hands washing [8].
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