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Abstract

Few studies reported the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infected patients with completely asymptomatic throughout the disease course.
We investigated the epidemiological and clinical features of patients infected by
SARS-CoV-2 without any Patients with confirmed SARS-CoV-2
infection were retrospectively recruited. The demographic characteristics, clinical data,

symptoms.

treatment, and outcomes of SARS-CoV-2 infected patients without any symptoms were
analyzed. Fifteen (4.4%) of 342 SARS-CoV-2 infected patients did not develop any
symptom during the course of the disease. The median time from exposure to diagnosis
was 7.0 days (interquartile range [IQR]: 1.0-15.0 days). Of the 15 patients, 14 patients
were diagnosed by tested positive for SARS-CoV-2 in throat swabs, while one patient was
only tested positive for SARS-CoV-2 in anal swabs. During hospitalization, only 1 (6.7%)
patient developed lymphopenia. Abnormalities of chest computed tomography
examinations were detected in 8 (53.4%) patients on admission. As of 8 March 2020, all
patients have been discharged. The median time of SARS-CoV-2 tested negative from
admission was 7.0 days (IQR: 4.0-9.0 days). Patients without any symptoms but with
SARS-CoV-2 exposure should be closely monitored and tested for SARS-CoV-2 both in
anal and throat swabs to excluded the infection. Asymptomatic patients infected by

SARS-CoV-2 have favorable outcomes.
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1 | INTRODUCTION

Since December 2019, severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection emerged in Wuhan, China,
and rapidly spread throughout the world.>? As of 13 March 2020, a
total of 132 536 confirmed patients with coronavirus disease 2019
(COVID-19) have been reported in 123 countries with 4947
deaths.® The epidemiologic, clinical, and radiologic characteristics of
COVID-19 have been described by several studies.”*” Guan et al,”
analyzed the clinical characteristics of 1099 patients with
laboratory-confirmed COVID-19 and found that the COVID-19 has
a wide spectrum of severity. The clinical spectrum of COVID-19
ranges from mild to critically ill cases with fatal outcomes.” Previous
studies have only described the general epidemiological and clinical
findings of patients of COVID-19. Recently, several studies have
reported asymptomatic cases of SARS-CoV-2 infection.®” However,
these asymptomatic cases were followed for a very short period.
Specific information that characterizes asymptomatic patients
remains unknown. As reported by the previous study, fever as one
of the dominant symptoms of COVID-19 was identified in only
43.8% of the patients on presentation, while 88.7% of patients
developed a fever after hospitalization indicating that some
asymptomatic COVID-19 cases before admission may develop
symptoms during the hospitalization.” However, few studies
have reported SARS-CoV-2 infected patients with completely
asymptomatic throughout the disease course.

In this study, we investigated the epidemiological and clinical
features of patients infected by SARS-CoV-2 with completely

asymptomatic throughout the disease course.

2 | METHODS
2.1 | Patients

Patients with confirmed SARS-CoV-2 infection were retrospectively
recruited from 10 designated hospitals in 10 cities of Jiangsu province,
China (Xuzhou, Lianyungang, Sugian, Huai'an, Yancheng, Nantong,
Taizhou, Yangzhou, Changzhou, and Suzhou) from 18 January 2020
to 26 February 2020. All confirmed patients were diagnosed according
to the criterion of the World Health Organization (WHO) interim
guidance.'® Patients with completely asymptomatic throughout the
disease course were included for the final analysis.

The study was approved by the institutional ethics board of
hospitals, with a waiver of informed consent.

2.2 | Data collection

The medical records of confirmed cases were reviewed by at least
two healthcare staff in each hospital. The demographic char-
acteristics, comorbidities, exposure history, symptoms, laboratory

test results, radiological data, treatment, and outcomes were
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collected. The data were cross-checked by researchers to
avoid errors. Unclear information of patients especially for the
symptoms of the patients was further clarified through contacting
the specific clinicians directly who were responsible for the
treatment of patients. The criteria for discharge of patients was
according to the guidelines for the diagnosis and treatment of
novel coronavirus infection by the Chinese National Health
Commission (Trial Version 5)."

All patients were confirmed by throat swab samples or anal
swab samples detecting by a real-time reverse transcriptase-
polymerase chain reaction (RT-PCR) according to the protocol by
the WHO."?

2.3 | Statistical analysis

We expressed the continuous variables as median (interquartile
range [IQR]). The categorical data were presented as the counts
(percentages). The SPSS version 22.0 software (SPSS Inc, Chicago,

IL) was applied for all analyses.

3 | RESULTS

3.1 | Demographic and epidemiologic
characteristics

A total of 342 hospitalized patients during the 18 January 2020 to
26 February 2020 who were confirmed as SARS-CoV-2 infection
were identified. Three hundred twenty-three patients had at least
one symptom during the disease were excluded. Three children
under 3 years old were also excluded considering the possibility
that they could not clearly express their symptoms. One asympto-
matic patient who was still on admission was also excluded. Finally,
15 patients who were completely asymptomatic throughout the
disease course were included for the final analysis. Of the 15 pa-
tients, 14 patients were diagnosed by positive SARS-CoV-2 in
throat swab samples, while one patient was only tested positive for
SARS-CoV-2 in anal swab samples. The median age of the patients
was 27.0 (IQR: 17.0-36.0) years (Table 1). Two patients were over
60 years old. Ten (66.7%) of patients were men. Four (36.7%) pa-
tients were children or adolescents. Three (20.0%) patients had at
least one coexisting illness such as hypertension (1 [6.7%]) and
chronic liver diseases (2 [13.3%]).

No patients had direct exposure to Huanan Seafood Market.
Fourteen (93.3%) patients had known contact with confirmed cases.
One patient visited Fuyang city, where over one hundred confirmed
cases were reported. All the asymptomatic patients with SARS-CoV-2
infection in our study were identified by the SARS-CoV-2 screening
due to the contact history with suspected or confirmed cases of
COVID-19. The median time from exposure to diagnosis and from
exposure to admission was 7.0 days (IQR: 1.0-15.0 days) and 8.0 days
(IQR: 1.0-15.0 days), respectively.
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TABLE 1 Demographic and epidemiologic characteristics of study
population

Variables (n [%] or median [IQR]) n=15

Age, y 27.0 (17.0, 36.0)
<60 13 (86.7)

>60 2 (13.3)

Male 10 (66.7)

Comorbidities

Hypertension 1(6.7)
Diabetes 0
Chronic liver diseases 2 (13.3)
Smoking history 1(6.7)
Exposure history
Contact with suspected or confirmed 14 (93.3)
patients
Contacted with people from Wuhan or 3 (20.0)
non-Wuhan areas of Hubei province
Visited Wuhan or non-Wuhan areas of 2 (13.3)
Hubei province
No contact history 0
Time from exposure to admission 8.0 (1.0, 15.0)
Time from exposure to diagnosis 7.0 (1.0, 15.0)

Abbreviations: BMI, body mass index; IQR, interquartile range.

3.2 | Laboratory and radiologic abnormalities

No patient developed any symptom at onset of illness and during
the hospitalization. No patients showed leukopenia and one
patient showed lymphopenia (6.7%) on admission. Two (14.3%)
of 14 patients had elevated serum C-reactive protein level
(CRP; 210 mg/L). Eleven (84.6%) of 13 patients presented normal
serum procalcitonin on admission (Table 2). A total of 13 (20.0%)
patients had increased levels of alanine aminotransferase (ALT)
and 6 (40.0%) patients showed increased lactic dehydrogenase
(LDH). Two (13.3%) patients had decreased serum albumin (ALB)
level. One (7.7%) of 13 patients had elevated D-dimer level
(Figure 1).

During hospitalization, no patient presented leucopenia, and only
1 (6.7%) patient developed lymphopenia. Four (26.7%) patients pre-
sented an elevated ALT level and 6 (40.0%) patients showed in-
creased LDH level. The peak values of ALT and LDH were 106 U/L
and 504 U/L, respectively. Three patients had decreased ALB levels.
Elevated serum CRP (210 mg/L) was observed in 6 (40.0%) patients
(Table 3).

Abnormalities of chest computed tomography (CT) examina-
tions were detected in 8 (53.4%) patients on admission. Of the
8 patients, 4 (50.0%) had bilateral pneumonia and 6 (75.0%)
had ground-glass opacity (Table 2). Representative chest CT
images of a 70-year-old man on admission were presented in
Figure 2. The CT images showed bilateral ground-glass opacities

in both lungs (Figure 2).

TABLE 2 Laboratory and radiology findings of study population
Variables (n [%] or median [IQR]) n=15

Laboratory tests

WBC (x107/L) 6.3 (4.8,8.1)
Decreased 0

Neutrophils (x10°/L) 3.0 (2.7, 4.6)
Decreased 1(6.7)

Lymphocytes (x10%/L) 2.3 (1.7, 3.4)
Decreased 1(6.7)

Hb, g/L 138.0 (131.0, 162.0)
Decreased 0

PLT (x10°/L) 214.0 (142.0, 277.0)

Decreased 1(6.7)

ALT, U/L 31.0 (15.0, 40.0)
Increased 3 (20.0)

LDH, U/L 195.0 (166.0, 388.0)
Increased 6 (40.0)

ALB, g/L 448 (43.0, 48.2)
Decreased 2 (13.3)

Cr, umol/L 73.0 (50.1, 92.0)
Increased 1(6.7)

Glu, mmol/L 4.9 (4.6,5.2)
Increased 0

PT (s)* 12.6 (12.0, 13.1)
Increased 0

D-dimer, mg/L" 0.2 (0.1, 0.3)
Increased 1(7.7)

PCT >0.05 ng/mL® 2 (15.4)

CRP >10 mg/L* 2(14.3)

Chest CT
No pneumonia 7 (46.7)
Unilateral pneumonia 4 (26.7)
Bilateral pneumonia 4 (26.7)
Ground-glass opacity 6 (40.0)

Abreviations: ALB, albumin; ALT, alanine transaminase; Cr, creatinine;
CRP, C-reactive protein; Glu, glucose; Hb, hemoglobin; IQR, interquartile
range; LDH, lactate dehydrogenase; PCT, procalcitonin; PLT, platelet; PT,
prothrombin time; WBC, white blood cells.

2Available for 12 patients.

PAvailable for 13 patients.

“Available for 13 patients.

dAvailable for 14 patients.

3.3 | Complications, treatment, and outcomes

Two (13.3%) patients received oxygen therapy during hospitaliza-
tion. No patients received noninvasive mechanical ventilation.
Thirteen (86.7%) patients were treated with antiviral therapy (in-
terferon a-2b, 60.0%; arbidol, 53.3%; lopinavir/ritonavir, 20.0%).
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FIGURE 1 Flow diagram describing the
selection of the study population [

342 confirmed COVID-19 patients hospitalized between January 18, 2020 and

February 26, 2020 ]

Excluded

With symptoms
(n=323)

19 asymptomatic patients with COVID-19

Excluded | + Age < 3 years (n=3)
* Not yet discharged (n=1)

A4

15 asymptomatic patients with COVID-19 included ]

TABLE 3 Dynamic change of laboratory parameters during the
hospitalization

Variables (n [%]) n=15
WBC (x10°/L)

Decreased 0
Neutrophils (x10%/L)
Decreased 1(6.7)

valley value 1.43

Lymphocytes (x10%/L)

Decreased 1(6.7)

valley value 0.87
ALT, U/L

Increased 4 (26.7%)

peak value 106
LDH, U/L

Increased 6 (40)

peak value 504
ALB, g/L

Decreased 3 (20)

valley value 31.6
PCT, ng/mL

Increased 0
CRP, mg/L

Increased 6 (40)

peak value 51.17

Abbreviations: ALB, albumin; ALT, alanine transaminase; Cr, creatinine;
CRP, C-reactive protein; Glu, glucose; Hb, hemoglobin; LDH, lactate
dehydrogenase; PCT, procalcitonin; PLT, platelet; PT, prothrombin time;
WBC, white blood cells.

Four (26.7%) patients received empirical antibiotic treatment.
No patient was given corticosteroids or gamma globulin treatment.
No complications were observed in these patients. As of 8 March
2020, all patients have been discharged. The median duration of
hospitalization was 11.0 days (IQR: 8.0-15.0 days). The median time
of SARS-CoV-2 tested negative from admission was 7.0 days (IQR:
4.0-9.0 days; Table 4).

4 | DISCUSSION

We report 15 patients infected by SARS-CoV-2 without any
symptoms during the disease course. In our study, 15 (4.4%) of 342
patients did not develop any symptoms during the disease
course, indicating that asymptomatic patients with SARS-CoV-2 are
uncommon. The median age of the patients was 27.0 years and
4 (36.7%) patients were children or adolescents. Previous studies
have suggested that SARS-CoV-2 is more likely to infect elder adult
with underlying diseases.**> However, our study provides evidence
that young patients infected by SARS-CoV-2 without any symptoms
should also be monitored. Fourteen of patients in our study had
known contact history of confirmed cased and one patient visited
Wuhan, suggesting that patients with exposure history to SARS-
CoV-2 should be screening SARS-CoV-2 even though they did not
present any symptoms such as fever and cough.

Although the patients were asymptomatic, 10 patients
presented laboratory abnormalities. The most common laboratory
abnormalities on admission were increased CRP, ALT, and LDH
levels. Thus, although patients with COVID-19 do not present any

symptom, laboratory abnormalities were common. Chest CT plays
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an important role in the initial diagnosis of COVID-19.'* Eight
(53.4%) patients had abnormal chest CT images on admission in our
study indicating that chest CT examination is suggested as an im-
portant tool for SARS- CoV-2 infection diagnosis for patients
without any symptom. Thus, the patient's epidemiological history,
imaging characteristics, and laboratory tests are all important for
the diagnosis of SARS-CoV-2 infection.

No specific treatment is available for COVID-19. Thirteen
of the patients received antiviral therapy. Thirteen (86.7%)
patients received antiviral therapy (interferon «-2b, 60.0%;
arbidol, 53.3%; lopinavir/ritonavir, 20.0%). However, the ne-
cessity and benefit of the antiviral agents for asymptomatic
COVID-19 patients is not yet clear.

As of 8 March, all the patients were discharged with the
median duration of hospitalization of 11.0 days. No patients
developed serious complications. Thus, the clinical outcomes
of asymptomatic patients are favorable. However, the median
time of SARS-CoV-2 tested negative from admission was 7.0 days
(IQR: 4.0-9.0 days) in our study. One patient was tested positive

for SARS-CoV-2 only in anal swab samples. Given transmission of

TABLE 4 Treatment and outcomes of study population

Variables (n [%] or median [IQR]) n=15
Treatment
Oxygen therapy 2 (13.3)
Antiviral therapy 13 (86.7)
Atomized inhalation of interferon a-2b 9 (60.0)
Arbidol 8 (53.3)
Lopinavir/ritonavir 3(20.0)
Antibiotic therapy 4 (26.7)
Corticosteroid 0
Gamma globulin 0
Outcome
Severe illness 0
Admission to ICU 0
Death 0
Time from hospitalization to negative for 7.0 (4.0, 9.0)

SARS-CoV-2, d

Duration of hospitalization, d 11.0 (8.0, 15.0)

Abbreviations: ICU, intensive care unit; SARS-CoV-2, severe acute
respiratory syndrome coronavirus 2.

£y

FIGURE 2 Unenhanced chest CT images
of a 70-year-old man infected by 2019 novel
coronavirus. CT, computed tomography

SARS-CoV-2 from asymptomatic carriers have been reported,®”’
asymptomatic patients infected SARS-CoV-2 should be isolated
to prevent the transmission of this highly contagious disease.
This study was limited by the small sample size with only 15
patients with confirmed COVID-19 were included. Moreover, although
the SARS-Cov-2 nucleic acid RT-PCR test is recognized as the standard
method for diagnosis of SARS-CoV-2 infection, high false-negative rates
reported. Thus, asymptomatic patients might be underdiagnosed.”
We described the epidemiological and clinical features of patients
infected by SARS-CoV-2 with completely asymptomatic throughout
the disease course. Our study indicated that asymptomatic patients
infected by SARS-CoV-2 might have favorable clinical outcomes.
Patients who have a contact history of COVID-19 should be mon-
itored and tested for SARS-CoV-2 in anal and throat swabs to rule out

infection, even if they are asymptomatic.
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