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We analyzed the duration of infectivity of the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) Omicron
variant by viral culture of respiratory samples collected daily
from isolated patients with SARS-CoV-2 infection. The
culture positivity rate of the Omicron variant was higher than
that of the Delta variant within 8 days after symptom onset.
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On December 2, 2021, the first outbreak of the Omicron
(B.1.1.529) variant of severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) infection was identified in South
Korea among travelers returning from Nigeria. Eleven cases
of Omicron variant infection were identified in the first cluster
(Supplementary Figure 1). This report aims to describe the viral
load kinetics by in vitro demonstration of the infectiousness of
cell lines derived from serial respiratory samples obtained from
patients hospitalized with SARS-CoV-2 Omicron variant
infection.

All patients with SARS-CoV-2 infection, confirmed by
positive real-time reverse transcriptase polymerase chain re-
action testing, were included. Infection with the Omicron
variant was confirmed by sequencing at the Korea Disease
Control and Prevention Agency in December 2021.
Patients with confirmed SARS-CoV-2 Omicron variant

infection were promptly transferred to Incheon Medical
Center (IMC), which was equipped with a negative-pressure
isolation room. Early treatment was facilitated by rapid epi-
demiological investigation and early testing. As this was the
first cluster of SARS-CoV-2 Omicron variant infection cases
in South Korea, all patients were isolated in IMC and treated
throughout the isolation period. Nasopharyngeal and oro-
pharyngeal swab samples were collected from the patients
daily until their discharge and transported in viral transportmedia
(VTM). Eleven patients with coronavirus disease 2019
(COVID-19) were enrolled in this study. The median age of the
patients was 38 years; 5 patients (45%) were male, and 6 (55%)
were female. No patients were immunocompromised, and 2 pa-
tients (18%) received a second dose of the COVID-19 vaccine
in October 2021. All patients had 1 or more COVID-19-related
symptoms at diagnosis. Five patients (45%) had pneumonia,
which was determined by the presence of signs of involvement
of lung parenchyma on chest x-ray or high-resolution computed
tomography. None of the patients received supplemental oxygen
therapy, remdesivir, or anti-inflammatory drugs (steroids,
interleukin-6 inhibitors, or Janus kinase inhibitors). Two patients
(18%) received monoclonal antibody therapy. All patients had
mild to moderate COVID-19 (Supplementary Table 1).

Viral Shedding Periods of the SARS-CoV-2 Omicron Variant

A total of 110 specimens from 11 patients with confirmed
SARS-CoV-2 Omicron variant infection were cultured using
the Vero E6 cell line within 14 days after symptom onset, and
the viral culture positivity rate was evaluated (Figure 1). The
Omicron variant was isolated in 48 specimens (43.6%) within
8 days after symptom onset in unvaccinated patients, while
none were isolated from the vaccinated patients. Of 2 unvacci-
nated patients who received monoclonal antibody therapy, 1
had a negative culture, while the other had a positive culture
within 8 days after symptom onset. The E gene cycle threshold
(Ct) value for samples that produced culturable virus ranged
from 11.66 to 28.96 (average, 19.86; n= 48), whereas the Ct val-
ues for samples that did not produce culturable virus ranged
from 16.62 to 36.22 (average, 26.99; n= 62). The maximum
Ct value for culturable virus was 28.96. The viral culture posi-
tivity rate of the SARS-CoV-2 Omicron variant ranged from
22% to 100% in unvaccinated patients within 0–8 days after
symptom onset. In a comparison of the viral culture positivity
rates of the Delta and Omicron variants, the Omicron variant
had a shorter duration than the Delta variant (maximum, 8
days and 10 days, respectively) and a higher positivity rate
(maximum, 100% and 74%, respectively) [1]. The average Ct
within 14 days after symptom onset was converted to viral
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load to compare the quantitative differences based on viral
load. Based on the results, patients with SARS-CoV-2
Omicron variant infection had a viral load ranging from 1.86
× 104 copies/mL to 5.69× 108 copies/mL. The viral load in
viral culture–negative samples was lower than 1.52× 106

copies/mL.

Clinical Course and Culture Positivity

Patient 4 had a fever for 11 days after symptom onset. However,
he had a positive culture for 5 days after symptom onset.
He had respiratory symptoms but did not experience a reduc-
tion in the saturation of percutaneous oxygen saturation.
High-resolution computed tomography, performed 5 and
11 days after symptom onset, showed increasing pneumonic
infiltration (Supplementary Figure 2). Patient 6 had a fever
for 4 days after symptom onset, and the virus culture was pos-
itive until 8 days after symptom onset. Patient 8 had a fever for
3 days after symptom onset, and the virus culture was positive
until 6 days after symptom onset.

DISCUSSION

This study analyzed the duration of the infectious stage of indi-
viduals infected with the SARS-CoV-2 Omicron variant using
viral culture of respiratory samples collected daily from isolated
patients with confirmed Omicron variant infection. The viral
cultures were negative for all samples taken 9 days after symp-
tom onset. This study suggests that the Omicron variant may

have a shorter infectious stage than the Delta variant.
However, the culture-positive rate of the Omicron variant
was higher than that of the Delta variant. Using culture positiv-
ity as a surrogate measure for infectivity [2], the results of our
study help to explain the recent worldwide surge of COVID-19
cases caused by the Omicron variant.
The receptor-binding domain (RBD) of the SARS-CoV-2

spike (S) protein interacts with the host cellular receptor
angiotensin-converting enzyme 2 (ACE 2) [3, 4]. An RBD mu-
tation directly affects the interaction between the virus and
ACE 2. SARS-CoV-2, harboring the D614G mutation, where
glutamic acid (D) at 614 is substituted with glycine (G) on
the S protein, has a higher transmissibility [5]. Furthermore,
a mutation in the furin cleavage domain at 681–687 prevents
proper S1/S2 unit formation, thereby altering viral infectivity
and pathogenicity [6]. The Omicron variant harbors a muta-
tion at 614G in the S protein RBD, as well as G339D, S371L,
S373P, S375F, K417N, N440K, G446S, S477N, T478K, E484A,
Q493R, G496S, Q498R, N501Y, Y505H, and 681H mutations
at the furin cleavage site of the S protein [7, 8]. The increased
transmissibility of the Omicron variant has been attributed to
the 614G and S protein RBD multiple mutations, while its al-
tered viral infection and pathogenicity have been attributed
to the 681H mutation [8]. The results of our study infer the po-
tential for increased transmissibility and infectivity of the
Omicron variant. The Omicron variant exhibited a higher cul-
ture positivity rate than the Delta variant within 8 days after
symptom onset. However, the viral load of the Omicron variant

Figure 1. Viral load, culture positivity rate, and duration of symptoms as indicators of infectious virus shedding. Viral RNA loads (log10 RNA copies/mL) in the respiratory
samples vs duration of symptoms (days). Data are the cycle threshold values for the E gene of SARS-CoV-2 tested using a real-time reverse transcription polymerase chain
reaction assay. Red circles: virus culture positive in unvaccinated patients; gray circles: virus culture negative in unvaccinated patients; red rhombus: virus culture negative in
fully vaccinated patients; gray rhombus: virus culture positive in patients who received monoclonal antibody treatment; gray triangles: virus culture negative in patients who
received monoclonal antibody treatment. Abbreviation: SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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was slightly lower than that of the Delta variant. In addition, the
RBD mutations with K417N, N501Y, and Q498R of the
Omicron variant S protein increased with host cell ACE 2 inter-
action, resulting in increased transmissibility [9, 10].

Worldwide, many guidelines on release from isolation take
the resolution of fever into account. However, our study results
show that the duration of fever is not well correlated with the
time to viral culture conversion. Improvement of symptoms,
including fever, is an important indicator of a decrease in infec-
tivity, but there is a lack of evidence that simply emphasizing
improvement in fever provides a scientific basis for release
from isolation, and further studies are needed to determine
whether improvement in fever has a significant association
with decreased infectivity.

Our study has some limitations. First, since the index cases
were travelers and given the strict hospital-based isolation pro-
cedures for this cohort, the validity of their symptom onset
dates and their willingness to admit, for example, that they trav-
eled internationally while symptomatic must be taken into con-
sideration. Second, it is important to note that the sample size
of this study was small, and all the patients had mild to moder-
ate illness. Thus, these results should be verified in a larger
study involving different patient groups.

The Omicron variant is thought to spread more easily than
the original SARS-CoV-2 and Delta variants [11]. The findings
of this study support the high transmissibility of the Omicron
variant. Improvement of symptoms, including fever, is an im-
portant indicator of a decrease in infectivity, but our study re-
sults show that duration of fever might not correlate well with
time to viral culture conversion.
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