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South Korea had 10,801 confirmed cases of corona-
virus disease (COVID-19) by May 4, 2020 (1). The 

epidemic curve of the cumulative number of cases 
had plateaued in April (Appendix Figure 1, https://
wwwnc.cdc.gov/EID/article/26/10/20-2573-App1.
pdf). Nightclubs that had been closed as part of the 
social distancing policy reopened on April 30, ahead 
of the April 30–May 5 Golden Week holiday. People 
from around the country visited the Itaewon area 
(Itaewon-dong) in downtown Seoul during the hol-
iday period. Itaewon is known for its diversity and 
contains a US Army base, multiple embassies, and 
several well-known nightclubs.

Starting on May 6, several COVID-19 cases were 
confirmed among persons who had visited night-
clubs in Itaewon during the holiday. Secondary 
transmission by case-patients linked to the Itaewon 
nightclubs led to local transmission of COVID-19 in 
other parts of the country (Figure). On May 9, the 
Seoul Metropolitan Government announced indefi-
nite closure of all nightclubs in Seoul to control the 
source of the outbreak. Subsequently, several regions 
prohibited mass gatherings.

The Seoul Metropolitan Government and Yong-
san-gu Office, in cooperation with the Seoul Metropol-
itan Police Agency, conducted contact tracing of per-
sons who had visited any of the 5 major nightclubs in 
Itaewon during April 30–May 6. The use of cell phone 
location data, credit card records, and lists of nightclub 
visitors led to the identification of 5,517 persons for 
screening; of those, 1,257 were actively monitored. An 
additional 57,536 persons who had spent >30 minutes 
in the vicinity of the nightclubs, as determined by their 
cell phone location data, were sent a series of text mes-
sages encouraging them to undergo testing.

After media outlets reported that venues at the 
epicenter of the outbreak were gay nightclubs, a ru-
mor spread that this COVID-19 outbreak originated 
among gay men. Authorities became concerned that 
this rumor could adversely affect nightclub visitors’ 
willingness to be tested. Because of prejudice against 
homosexuality, gay men in South Korea usually ex-
perience discrimination and stigmatization and so 
are often unwilling to reveal their sexual identity (2). 
Thus, the Seoul Metropolitan Government consulted 
sexual-minority groups to discuss ways to encourage 

At least 246 cases of coronavirus disease (COVID-19) 
have been linked to nightclubs in Seoul, South Korea. 
During the April 30–May 5 holiday, young adults from 
across the country who visited nightclubs in Seoul con-
tracted COVID-19 and spread it nationally. Nightclubs 
were temporarily closed to limit COVID-19 spread.
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testing among gay men. The sexual-minority groups 
recommended anonymous testing. Therefore, the 
Seoul Metropolitan Government introduced anony-
mous testing and stated that the only information 
that patients were required to provide was their cell 
phone number for contact purposes. Through the les-
bian, gay, bisexual, and transgender community, we 
advertised that screening clinics of public health cen-
ters were conducting anonymous testing for COV-
ID-19; we also advertised anonymous testing through 
mass media. 

We conducted large-scale testing for active case-
finding among persons who had visited the Itae-
won nightclubs. Patients’ cell phone numbers were 
checked on site before testing. Demographic data 
were obtained by contacting those who tested posi-
tive. Of the 41,612 total tests conducted by May 25, 
a total of 35,827 (86.1%) were conducted on Itaewon 
nightclub visitors, 5,785 (13.9%) on contacts of case-
patients linked to the Itaewon nightclubs, and 1,627 
(3.9%) tests conducted on anonymous persons. The 

prevalence of positive results for COVID-19 in night-
club visitors was 0.19% (67/35,827); in their contacts, 
0.88% (51/5,785); and in anonymously tested persons, 
0.06% (1/1,627).

As of May 25, a total of 246 confirmed night-
club-associated cases had been reported; 96 (39%) 
of those were primary cases and 150 (61%) were 
secondary cases (Figure). The estimated attack rate 
among nightclub visitors was 1.74% (96/5,517). Of 
the total number of confirmed cases, 118 positive 
case-patients (47.9%) live in Seoul; among those, 67 
(56.8%) were primary cases, 32 (27.1%) secondary 
cases, 7 (5.9%) tertiary cases, 4 (3.4%) quaternary 
cases, 4 (3.4%) fifth-order cases, and 4 (3.4%) sixth-
order cases. Infections related to the nightclub 
outbreak continued to spread further in the com-
munity; in Seoul, COVID-19 cases related to the 
outbreak were identified in 9 different workplaces 
(several companies, the Army base, and a hospi-
tal) and 6 multiuse facilities (pubs, coin karaoke  
facilities, and a fitness center). In addition, we  

Figure. Cases related to the COVID-19 outbreak in nightclubs in Itaewon, Seoul, South Korea, that were diagnosed in major cities and 
provinces of South Korea as of May 25, 2020. A) Distribution of cases by city (n = 246). B) Distribution of primary and secondary cases 
contracted in nightclubs within the Seoul metropolitan area, by neighborhood in which the nightclubs are located (n = 118, of which 96 
contracted the disease in Seoul nightclubs). 
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identified 7 cases of household transmission (Ap-
pendix Figure 2).

In summary, we identified 246 COVID-19 cases 
associated with the reopening of nightclubs in Seoul. 
To conduct contact tracing for this outbreak, we 
used multiple forms of advanced information tech-
nology, including location data from mobile devices, 
credit card payment history, geographic positioning 
service data, drug utilization review, public trans-
portation transit pass records, and closed-circuit 
television footage (3). Despite the low incidence of 
COVID-19 in the postpeak period of the pandem-
ic, superspreading related to visiting nightclubs in 
Seoul has the potential to spark a resurgence of cases 
in South Korea.
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Measurement of severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) antibodies has be-

come increasingly important for assessing potential 
immunity as the coronavirus disease (COVID-19) pan-
demic evolves. Most immunoassays for SARS-CoV-2 
antibodies yield quantitative converted to qualitative 
results, requiring a positivity threshold whose basis 
might be unclear when provided by the manufacturer. 
Using specimens from hospitalized patients with acute 
COVID-19 and archived pre–COVID-19 serum sam-
ples, we established standardized positivity thresh-
olds and quantitative values for multiple commer-
cially available immunoassays, which enabled efficient 
screening comparison of serologic reagents.

Remnant blood specimens were selected from 
a convenience sample of patients given diagnoses 
of COVID-19 by using a laboratory-developed re-
verse transcription PCR (1). Serologic testing was 
performed at the University of Washington Clinical 
Immunology Laboratory after institutional review 
board approval (study #9954).

We used 4 commercial SARS-CoV-2 IgG ELISA 
kits: Euroimmun IgG Kit (lot no. E200225BV; https://
www.euroimmun.com) with recombinant structural 
protein (spike [S] 1 domain) as target (2); Epitope Diag-
nostics (EPI) EDI Novel Coronavirus COVID19 IgG Kit 
(lot no. P529, http://www.epitopediagnostics.com) 
with nucleocapsid protein (NP) as target; ImmunoDi-
agnostics anti-SARS-CoV-2-NP IgG Kit (lot no. N0313; 
https://www.immunodiagnostics.com.hk) with NP 
as target; and ImmunoDiagnostics anti-SARS-CoV-
2-S1RBD IgG Kit (lot no. S0313) with receptor-binding 

Many serologic tests are now available for measuring 
severe acute respiratory syndrome coronavirus 2 anti-
bodies to evaluate potential protective immunity and for 
seroprevalence studies. We describe an approach to 
standardizing positivity thresholds and quantitative val-
ues for different assays that uses z-scores to enable rap-
id and efficient comparison of serologic test performance.


