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Presymptomatic transmission of COVID-19 in a
cluster of cases occurred in con�ned space: a case
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Abstract
Background: COVID-19 is spreading rapidly intercity and international despite rigid public health
prevention and control measures been taken.

Case presentation: In a cluster of infection, six out of seven participants engaged in persistent singing
and talking in con�ned space were later diagnosed COVID-19 patients. One of the cases was
asymptomatic with no SARS-CoV-2 nucleic acid detected, but positive for anti-SARS-CoV-2 IgG. None of
the household contacts was infected during the following month.

Conclusions: This epidemiological evidence revealed that asymptomatic patients transmitted the
coronavirus in con�ned space with relatively high e�ciency, suggesting that it is important to provide
better ventilation in public buildings to prevent COVID-19 transmission.

Background
In December 2019, unexplained pneumonia cases were �rst identi�ed in Wuhan, Hubei Province. These
patients were later found to be infected with coronavirus disease–2019 (COVID–19), which quickly
spread around in Hubei Province via person-to-person transmission (1). However, there is limited
knowledge regarding the rapid transmission of COVID–19, presumed to be spread through respiratory
droplets from coughs or sneezes (2, 3). It is unclear whether the epidemically quicker spreading of
COVID–19 infection in the current outbreak is due to more e�cient person-to-person transmission.

Despite public health prevention and control measures been adopted, the COVID–19 infected patients
increased exponentially in Wuhan after emerging, with 425 people infected and several health-care
workers affected within a month (4). In January, many people who have travel history to Wuhan or direct
contact with patients from Wuhan were diagnosed to be COVID–19 positive cases (1, 5, 6). Cluster of
infections or outbreaks such as cluster in Diamond Princess Cruise, church- and hospital-associated
clusters in South Korea took place in buildings with high population density but limited ventilation. To
improve e�ciency in public health prevention and control, investigating the epidemiologic characteristics
and transmission dynamics of the sudden outbreak of COVID–19 is needed.

Case Presentation
We present a cluster of infection with six patients con�rmed COVID–19 positive by Loudi Center for
Disease Control and Prevention (CDC). The �rst case (case 1), living in Wuhan for the most of the time,
attended activities with people crowded together for a consecutive of three days starting from Jan 10,
2020. Case 1 drove to Loudi, on Jan 14, 2020, together with case 6 and lived with the household of her
mother-in-law for the following two days. Case 1 played cards with four distant relatives (cases 3–5 and
relative 1) in a con�ned room in the evening of Jan 14, 2020. People who have been in contact with case
1 in a con�ned space are summarized in Table 1 with infected contact numbered after case and
uninfected contact numbered after relative. Case 1 attended a party with a total of 224 people on Jan 15,
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2020, and had lunch with eight friends and relatives. Afterwards, case 1 went to Karaoke with �ve distant
relatives and friends (case2–4, 6 and relative 1) in a con�ned room of 15 m2 to sing songs for over two
hours and gathered for supper. Notably, except for case 6, who drove case 1 to her mother’s house, the
people gather in the entertainment place did not see each other afterwards.

Table 1: Summary of all participants stayed in con�ned space with asymptomatic COVID-19 patient

  Sex Age

Case 1 Female 35

Case 2 Male 55

Case 3 Female 39

Case 4 Female 32

Case 5 Female 56

Case 6 Male 36

Relative 1 Female 33

Case 1 developed cough on Jan 17, 2020, however, she felt better after taking some traditional medicine
prescribed by local village hospital. Case 1 lived with the household of her mother for the following days.
Case 1 attended another party with 232 guests, however, none in the party was infected according to
follow-up survey for over a month. On Jan 23, 2020, case 1 got severe with dry cough and went to
hospital. Symptom onset of the cluster case is shown in Figure 1 in chronological order. The examination
showed a body temperature of 37.6°C, with white blood cell count of 2.69×109/L, and lymphocyte
absolute value of 0.42. Her CT images showed multi-focal GGO and mixed exudation and consolidation.
Nasopharyngeal swab samples of the case 1 was sent to Loudi CDC for nucleic acid detection of COVID–
19. Each reported COVID–19 positive result was con�rmed by two consistent results using RT-PCR test
kits from two different manufacturers (P�zer and Daan Gene).

After the case 1 was administered to hospital, case 2 developed fever, sore throat, fatigue and chills on
Jan 23, 2020 and was con�rmed RT-PCR positive for COVID–19 nucleic acid. Case 5 and 4 felt Hunan
Province and took the train to Fujian Province on Jan 16 and Jan 18, respectively. The CDC of Fujian
Province con�rmed that patient 4 and 5 are infected with COVID–19 on Jan 29, 2020 and Jan 31, 2020,
respectively. Though with asymptomatic with no severe acute respiratory syndrome coronavirus 2 (SARS-
CoV–2) nucleic acid detected, case 6 was con�rmed positive for anti-SARS-CoV–2 immunoglobulin G
(IgG) performed with immunochromatography reagent from Wondfo Biotechnology Co. Ltd, which has
been approved by the China National Drug Administration, during a study we initiated in February, 2020 to
investigate antibodies of close contacts of COVID–19 patients.
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Discussion And Conclusions
In this cluster of COVID–19 infection, six patients infected had participated in Karaoke and playing cards
in con�ned space of less than 20 m2 with dense population and poor ventilation. In January, 2020,
COVID–19 cases outside Hubei Province is still very rare, so we presumed that the local cases acquired
SARS-CoV–2 via participating in the two activities in con�ned space with index patient. The presumed
index patient is unclear, as case 1 and case 6 drove to Loudi from Wuhan together, while case 1
contacted the other cases during her presymptomatic phase, case 6 remained asymptomatic with no
SARS-CoV–2 nucleic acid detected, but positive for anti-SARS-CoV–2 IgG.

Collectively, we suggest high transmission chance of COVID–19 in relatively con�ned space. Thus, we
suggest providing better ventilation condition in public buildings and halls, including the railway station,
hospital, school classroom and o�ce. Moreover, the COVID–19 should be taken with extreme caution in
prevention, as the virus is contagious before symptom onset. Finally, we recommend the entertainment
place with high population density and poor ventilation condition be taken as the important place to
disinfection in still bustling cities and countries.
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Figure 1

Timeline of exposure to index patient and dates of symptom onset of the cluster cases. Dates �lled in
Grey, blue, yellow and green are the dates on which cases 2–6 had close contacts with case 1. Arrow
heads indicates the days on which the clinical events occurred, with the corresponding calendar dates
indicated within the box.


