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Abstract
Objective: To evaluate the clinical features, virological course, and follow-up of COVID-19 patients without symptoms who were admitted to 

Beijing Ditan hospital, and pay attention to the epidemiological significance of asymptomatic cases.

Methods: 10 cases in a cluster who diagnosed COVID-19 were enrolled in Beijing Ditan Hospital on February 27th in 2020. They had a close 
contact with the same COVID-19 patient. Clinical data were collected, including general status, clinical manifestations, laboratory test results, 
imaging characteristics, treatment regimens, outcomes, and follow-up.

Results: 7 were male and 3 were female, with an age range of 22 to 59 years and a median age of 49 years. Three patients were asymptomatic. 
The median age of the asymptomatic patients was 52, older than the symptomatic patients (52 vs 40, P = 0.37). 10 patients manifested as pneumonia. 
7 cases of double lung and 3 cases of single lung. the asymptomatic patients had a significantly higher LDH than symptomatic patients (P = 0.03). The 
days of Negative for SARS-CoV2 RNA and Hospital stay were no difference (28.33±19.22 vs 22.88±12.04, P=0.7; 34±16.37 vs 28.57±12.12, P=0.57). 
At the 4-week follow-up after discharge, the lung lesions of 5 patients with symptoms were completely absorbed, the lung lesions of 2 patients with 
asymptoms were completely absorbed (71.4%vs66.7%, P=0.62).

Conclusion: The clinical course and prognosis in asymptomatic and symptomatic patients were similar, pay attention to the clinical management 
and epidemiological significance of asymptomatic patients.
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Introduction
Coronavirus disease 2019 (COVID-19) is caused by SARS-CoV-2, 

a newly emergent coronavirus, that was first recognized in Wuhan, 
China, in December 2019. There have been around 26,994,442 
reported cases of coronavirus disease 2019 (COVID-2019) and 
880,994 reported deaths to date (07/09/2020). The symptoms 
are usually fever, cough, sore throat, breathlessness, fatigue, 
malaise, among others. The disease is mild in most people; in some 
(usually the elderly and those with comorbidities), it may progress 
to pneumonia, acute respiratory distress syndrome (ARDS) and 
multi organ dysfunction. Many people are asymptomatic [1]. An 
asymptomatic case is a person infected with SARS-CoV-2 who does not  
develop symptoms, but they can transmit the disease to others  

 
[2]. Although studies have described rates of asymptomatic 
infection, ranging from 4% to 32%, it is unclear whether these 
reports represent truly asymptomatic infection by individuals 
who never develop symptoms, transmission by individuals with 
very mild symptoms, or transmission by individuals who are 
asymptomatic at the time of transmission but subsequently develop 
symptoms [3]. A systematic review on this topic even suggested 
that true asymptomatic infection is probably uncommon [4]. In 
this study, we report 3 cases of COVID-19 pneumonia without 
any respiratory symptoms during hospitalization, and they came 
from a cluster of ten COVID-19 cases who had a definite history 
of exposure to the same COVID-19 patient. We aimed to compare 
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clinical features, the virological courses, outcomes, and follow-up 
between asymptomatic and symptomatic patients.

Methods

Data Sources

Data were analyzed from 10 patients admitted to the infection 
department identified to be nucleic acid-positive for severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) in Beijing 
Ditan hospital on February 27, 2020. The inclusion procedures 
and criteria were in accordance with the Guidelines for COVID-19 
Diagnosis and Treatment (Trial version 7) published by the 
National Health Commission of the People’s Republic of China. All 
had a definite history of exposure to the same COVID-19 patient. 
After admission, the patients would receive empirical antiviral 
treatment and supportive care followed by consecutive PCR testing 
and chest CT scan according to a standard protocol. Patients would 
be discharged from the hospital if they met all of the following 
criteria: nucleic acid test negative twice in a row; chest CT showed 
no aggravation; improved symptoms; and normal body temperature 
for three consecutive days. These patients had returned to the 
hospital for follow-up visits 2 and 4 weeks after discharge.

Data Collection

Basic information (age, gender, smoking history, and 
comorbidities) was collected for each patient. Clinical manifestations 
were recorded, along with disease condition changes. Laboratory 
test results were compiled, including standard blood counts 
(absolute white blood cells and lymphocytes), blood biochemistry 
(alanine transaminase, aspartate transaminase, creatine kinase, 
creatinine, fasting glucose, Electrolyte), coagulation function, 
procalcitonin, C-reactive protein, erythrocyte sedimentation 
rate, and myocardial enzyme spectrum. Additional data collected 
included medical imaging, treatment regimens.

Data Analysis 

Continuous data are expressed as medians and ranges, and 
categorical data are presented as counts and percentages. The 

association between two categorical variables was tested with T- 
Test. All tests were 2-sided with P < 0.05 as significance threshold. 
The analysis was performed with SPSS 19.

Results

General Information

As shown in Table 1, Basic characteristics of the study 
population were summarized in Table 1. Of these patients, 7 were 
male and 3 were female, with an age range of 22 to 59 years and 
a median age of 49 years. Three patients were asymptomatic. The 
median age of the asymptomatic patients was 52, older than the 
symptomatic patients (52 vs 40, P = 0.37) Hypertension (4/10), 
diabetes (2/10) were the common coexisting conditions.

Radiologic, Laboratory Findings and Treatment

Of 10 patients who underwent chest computed tomography on 
admission, 100% manifested as pneumonia (and see asymptomatic 
Imaging Features, Figure 1). The most common patterns on chest 
computed tomography were ground-glass opacity. 7 cases of 
double lung and 3 cases of single lung. On admission, there was no 
statistical difference between the two groups in laboratory tests 
(except LDH). the asymptomatic patients had a significantly higher 
LDH than symptomatic patients (P = 0.03). All patients received 
antiviral therapy (Lopinavir–Ritonavir and Alpha-interferon) of the 
symptomatic cases, 4 received oxygen therapy and antibacterial 
therapy.

Clinical Course and Follow-Up

As shown in Table 2, the lung lesions of all patients began to 
absorb at the 12th day. the days of Negative for SARS-CoV2 RNA 
and Hospital stay were compared between the two groups, no 
difference was observed (28.33±19.22 vs 22.88±12.04,P=0.7; 
34±16.37 vs 28.57±12.12,P=0.57). At the 4-week follow-up after 
discharge, the lung lesions of 5 patients with symptoms were 
completely absorbed, the lung lesions of 2 patients with asymptoms 
were completely absorbed (71.4% vs 66.7%, P=0.62) (Table 1&2) 
(Figure 1).

Table 1: Demographic, clinical, laboratory, and radiographic findings of patients on admission. 

All patients (N=10) Asymptomatic (n=3) Symptomatic (n=7) P*

Age mean (y) 44 52 40 0.304

Male sex (No. %) 70% (7/10) 67.7% (2/3) 71.4% (5/7) NA

Coexisting disorders (No. %) 50% (5/10) 67.7% (2/3) 42.9% (3/7) NA

Hypertension 40% (4/10) 67.7% (2/3) 28.6% (2/7) NA

Diabetes 10% (1/10) 0% (0/3) 14.2% (1/7) NA

Cerebrovascular diseases 0% (0/13) 0% (0/3) 0% (0/7) NA

else 0% (0/13) 0% (0/3) 0% (0/7) NA

Abnormalities on chest CT (%) 100% (10/10) 100% (3/3) 100% (7/7) NA

Ground-glass opacity 80% (8/10) 67. 7% (2/3) 85. 7% (6/7) NA

Bilateral patchy shadowing 70% (7/10) 67.7 (2/3) 71.4% (5/7) NA

WBC (x109/1) 5.07±1.20 4.64±1.59 5.27±1.09 0.425
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NE (x109/L) 3.00±1.03 2.96±1.55 3.02±1.88 0.425

NE (%) 58.29±11.26 60.37±15.78 57.40±10.19 0.305

LY (x109/L) 1.68±0.62 1.32±0.11 1.84±0.69 0.909

LY (%) 33.83±10.69 31.47±12.89 34.84±10.58 0.425

PLT (x109/L) 267.3±97.09 277.3±104.3 263±15.88 0.909

CRP (mg/L) 2.91±3.58 2.77±1.74 2.97±4.27 0.732

SAA (mg/L) 11.66±14.94 8.27±6.63 13.11±17.66 0.732

CR (umol/L) 72.24±18.25 74.83±6.06 71.12±21.96 0.909

ALT (U/L) 26.34±12.32 20.73±11.58 28.74±12.67 0.305

GLU (mmol/L) 5.96±0.65 5.94±0.56 5.96±0.73 0.087

CK (U/L) 108.29±68.69 87.63±23.39 117.14±79.92 0.909

LDH(U/L) 182.23±22.52 190.13±104.9 178.84±26.06 0.03

D2(mg/L) 0.31±0.21 0.39±0.36 0.28±0.14 0.833

Treatment (%)

Oxygen support 40% (4/10) 0(0/3) 57.1 % (4/7) NA

Lopinavir - Ritonavir 100% (10/10) 100% (3/3) 100% (7/7) 1

Alpha-interferon 100% (10/10) 100% (3/3) 100% (7/7) 1

Antibiotic agent 40% (4/10) 0 (0/3) 57.1% (4/7) NA

Abbreviations:
WBC: White Blood Cell
NE:  Neutrophil
LY: Lymphocyle
PLT: Platelet
CRP: C-Reactive protein
CR: Creatinine
ALT: Alanine Aminotransferase
GLU: Glucose
CK: Creatine Kinase
LDH: Lactate Dehydrogenase

D2: D-Dimer

Table 2:  Clinical course and follow-up of 10 patients.

  Symptomatic (n=7) Asymptomatic (n=3) P

Absorption of lung CT- (days) 12 12 1

Negative for SARS-CoV2 RNA. - (days) 22.88±12.04 28.33±19.22 0.7

Hospital stay- (days) 28.57±12.12 34±16.37 0.57

Complete absorption of lung lesions (%) 71.4% (5/7) 66. 7% (2/3) 0.62

Figure 1: CT images of 3 asymptomatic patients with COVID ‐ 19 on admission
Note:
A. Multiple patchy shadowing in lower lobe of left lung (case 1)
B. Image shows multiple ground-glass opacities and minor consolidation in bilateral lungs (case2)
C. Ground-glass opacity with consolidation in middle lobe of right lung (case3)
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Conclusion
The clinical course and outcome in asymptomatic and 

symptomatic patients were similar, pay attention to the clinical 
management and epidemiological significance of asymptomatic 
patients.

Discussion
The clinical spectrum of COVID-19 can range from 

asymptomatic infection to mild upper respiratory tract illness 
to severe interstitial pneumonia with respiratory failure and 
even death [5]. It is estimated that non-severe patients with no 
symptoms or mild symptoms could represent 30%–60% of all 
infections [6]. A large study on 72 314 Chinese patients reported 
that 1% were asymptomatic [7]. We currently do not know where 
2019-nCoV falls on the scale of human-to-human transmissibility. 
Transmission of 2019-nCoV Infection from an Asymptomatic 
Contact in Germany [8]. Therefore, if asymptomatic patients are not 
identified in a timely manner and quarantined, they could become 
moving sources of infection and lead to massive transmission of 
disease [9]. A lack of severe disease manifestations affects our 
ability to contain the spread of the virus. Identification of chains 
of transmission and subsequent contact tracing are much more 
complicated if many infected people remain asymptomatic or 
mildly symptomatic. In this manner, a virus that poses a low health 
threat on the individual level can pose a high risk on the population 
level, with the potential to cause disruptions of global public health 
systems and economic losses. This possibility warrants the current 
aggressive response aimed at tracing and diagnosing every infected 
patient and thereby breaking the transmission chain of 2019-nCoV.

Asymptomatic patients currently are receiving more and more 
attention. On February 5, 2020, the “Diagnosis and Treatment 
Protocol for COVID-19 (Fifth ed., Trial)” was released by the 
National Health Commission of the People’s Republic of China, and 
asymptomatic infection was first included as a source of infection 
[10]. Asymptomatic infection were laboratory-confirmed positive 
for the COVID-19 virus by testing the nucleic acid of the pharyngeal 
swab samples who did not show any subjective symptoms, 
including asymptomatic carriers and incubation period infection 
[11]. The latter can develop symptoms (fever, cough, fatigue, etc.) 
during hospitalization. It is important to evaluate the virological 
course, clinical features, and outcomes of asymptomatic. In the 
study performed by Hu, et.al [12], described clinical features of 24 
asymptomatic patients on their study, five cases (20.8%) developed 
symptoms (fever, cough, fatigue, etc.) during hospitalization. 
Twelve (50.0%) cases showed typical CT scan images of ground-
glass chest and 5 (20.8%) presented stripe shadowing in the 
lungs. The remaining 7 (29.2%) cases had a normal CT image 
and had no symptoms during hospitalization and none of the 24 

cases developed severe COVID-19 pneumonia. they also found that 
young cases (<15 years old) were prone to be asymptomatic. In 
the previous study, one asymptomatic child (aged 10 years) had 
radiological ground-glass lung opacities [13]. It is unclear why 
children are less susceptible to COVID-19. Potential explanations 
include that children have less robust immune responses (i.e. 
nocytokine storm), partial immunity from other viral exposures, 
and lower rates of exposure to SARS-CoV-2 [14]. In the present 
study, all patients had typical CT images, and 3 patients (mean 
aged 52) had no symptoms during hospitalization. There was no 
statistical difference between the two groups in laboratory tests 
(except LDH), clinical course and follow-up data. We cannot explain 
the difference about LDL, which may be due to the small sample 
size.

In conclusion, Individuals of all ages were involved in the 
COVID-19 asymptomatic infection. The actual prevalence of 
asymptomatic cases of COVID-19 could not be determined. 
There are limited data on the symptoms of individuals with mild 
COVID-19. Further research on the asymptomatic individuals of 
COVID-19 is essential for effective control of the pandemic spread 
of SARS-CoV-2.

This study has several limitations obviously, this study is 
limited by the small sample size. Large-scale multicenter studies 
are needed to verify our findings.
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