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Abstract 

The existence of a substantial but unclear number of asymptomatic SARS-COV-2 patients worldwide has 
raised concerns among global public health authorities. In this review, according to the published 
literature, we provided the evidence that asymptomatic infections can result in person-to-person 
transmission. Four studies suggested that the virus can be transmitted by asymptomatic patients for at 
least two consecutive generations, indicating its strong infectivity. Asymptomatic infection tends to be, 
but is not only, identified among young people (<20 years old). The majority of asymptomatic patients 
appear to have a milder clinical course during hospitalization, but the severity of the symptoms of the 
secondary patients infected by SARS-COV-2 from asymptomatic patients varies with their physical 
constitution. The proportion of asymptomatic individuals among all confirmed cases widely differed (from 
1.95% to 87.9%) according to the study setting and the populations studied. The increasing large-scale 
tests are expected to give more information about the true number of asymptomatic infections in the 
population. In China and other countries, various guidelines for management of asymptomatic cases have 
been issued. Importantly, early detection, early reporting, early isolation and early treatment of 
asymptomatic patients require the joint efforts of policy makers, clinicians, technicians, epidemiologists, 
virologists and patients. 
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Introduction 
The COVID-19 pandemic caused by the SARS- 

CoV-2 virus is now straining or overwhelming health 
care systems worldwide. The clinical manifestations 
of COVID-19 are protean, including asymptomatic 
carrier, acute respiratory disease, and pneumonia of 
varying degrees of severity [1]. Through the joint 
efforts of government administrations, academic 
institutions, medical workers, technology enterprises 
and ordinary community residents, the epidemic in 
China has been basically brought under control. 
However, in many countries, new infections and 
deaths are still increasing. As of July 4, 2020, over 11 
million confirmed cases and more than 525,000 
fatalities at a global scale have been attributed to 

COVID-19 infection. As the situation is rapidly 
evolving, it is unclear what the final scope and impact 
of this pandemic will be. 

In addition to the potent transmissibility of the 
virus itself, there is increasing evidence that 
unnoticed, asymptomatic cases in the infected 
population may greatly accelerate the spread of 
SARS-COV-2 from person to person [2-4]. Therefore, 
strict screening and management of patients with 
asymptomatic infection may be a key breakthrough to 
control the spread of the pandemic [5]. Asymptomatic 
COVID-19 patients are those who carry the virus but 
do not show any symptoms (e.g., fever, 
gastrointestinal or respiratory symptoms), and no 

 
Ivyspring  

International Publisher 



Int. J. Biol. Sci. 2020, Vol. 16 
 

 
http://www.ijbs.com 

2804 

significant abnormalities on chest radiograph at time 
of laboratory confirmation [2, 6, 7]. However, 
asymptomatic cases are difficult to identify because 
they seem to be normal except for the presence of 
viruses in their bodies, making the transmission 
caused by these silent patients difficult to prevent. 
Moreover, in the early stage of the outbreak, all 
medical resources tended to be used for the 
identification and management of critically ill 
patients, and asymptomatic patients have not 
attracted attention. These factors have led to a lack of 
systematic awareness of the prevalence and potential 
role of asymptomatic disease. Due to heightened 
concerns of the risks posed by these stealth virus 
carriers, China has published the numbers and 
conditions of asymptomatic people every day since 
April 1 and has further promulgated guidance for the 
management of asymptomatic COVID-19 cases 
nationwide [8]. In this review, based on the findings 
of existing studies and reports, we summarize the 
clinical and epidemiological characteristics and 
discuss current screening and management strategies 
for asymptomatic patients. This knowledge is critical 
to design and implement efficient and globally 
coordinated interventions. 

What are the current findings regarding 
the clinical and epidemiological 
manifestations of asymptomatic 
infection? 

According to recently published studies, we 
reviewed the clinical, virological and epidemiological 
characteristics of asymptomatic infections, which 
were usually determined by reverse transcription- 
polymerase chain reaction (RT-PCR) (Table 1). We 
found that (1) some asymptomatic cases at the time of 
the earliest test remained asymptomatic throughout 
the whole duration of laboratory and clinical 
monitoring, while others, which may account for 
approximately 80%, experienced clinical symptoms at 
a later stage of infection (presymptomatic patients) 
[9-12]; (2) The viral load in respiratory specimens of 
asymptomatic patients was similar to that in 
symptomatic patients, ranging from 1×104 to 1×107 
copies per milliliter [10, 13]; (3) The period of positive 
nucleic acid tests of asymptomatic patients (the 
interval from the first day of positive nucleic acid tests 
to the first day of continuous negative tests) could be 
up to 3 weeks (ranging from 1-24 days) [14, 15]; (4) 
Hoehl et al. successfully isolated SARS-CoV-2 from 
throat swabs of two asymptomatic patients in a cell 
culture of Caco-2 cells, suggesting the potential for 
presymptomatic transmission [16]; (5) Increasing 
studies show clear epidemiological evidence of 

human-to-human asymptomatic spread of COVID-19 
(described in the following section); (6) Asymptomatic 
infection tends to be, but is not only, identified among 
young people (<20 years old) [14, 15, 17-19]; And (7) 
the majority (>90%) of asymptomatic patients appears 
to have a milder clinical course during hospitalization 
[15], but the severity of the symptoms of the 
secondary patients infected by SARS-COV-2 from 
asymptomatic patients varies based on their physical 
constitution [2, 20]. These findings may be adjusted as 
the pandemic continues to unfold. With the 
accumulation of more research data, researchers will 
thoroughly clarify the occurrence, development and 
outcome of asymptomatic infections, providing 
reliable evidence for finalizing prevention, diagnosis 
and treatment strategies. 

Clear evidence of asymptomatic 
transmission 

Asymptomatic transmission could be defined as 
the transmission of SARS-CoV-2 from an 
asymptomatic person (source or index patient) to a 
secondary patient, as ascertained by exposure and 
symptom onset dates, with no evidence that the 
secondary patient had been exposed to anyone else 
with COVID-19 [4]. Asymptomatic transmission is 
driven by two groups of patients, one with no 
self-perceived symptoms or clinically detectable signs 
throughout the 14 days of quarantine and the other in 
the incubation period (i.e., the time period between 
getting infected and showing symptoms) (pre-
symptomatic transmission). 

As early as January 2020, Chan et al. reported 
evidence of human-to-human transmission of 
SARS-CoV-2 in family settings, suggesting that 
asymptomatic patients might serve as a possible 
source to propagate the outbreak [17]. By estimating 
the epidemiological data of distinct outbreak clusters 
from Singapore and Tianjin, China, Tindale et al. 
identified that the serial interval (i.e., the number of 
days between symptom onset in a primary case and a 
secondary case) was shorter than the incubation 
period of SARS-COV-2 by 2-4 days, supporting the 
likelihood that SARS-COV-2 viral shedding can occur 
in the absence of symptoms and before symptom 
onset [21]. Similar findings were reported by other 
researchers [22-24]. To date, epidemiologic studies 
have clearly documented SARS-CoV-2 transmission 
during the asymptomatic period. The evidence was 
mostly observed in cluster outbreaks, especially in 
family cluster outbreaks that occurred in China 
(Figure 1). In general, in these clusters, there is a clear 
history of contact between the source patients and the 
secondary patients; there is no other explanation for 
the infection; and according to the epidemiological 
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survey, the source patients were asymptomatic when 
transmitting the virus to the secondary patients. For 
example, a study reported in January 2020 identified 
five patients with COVID-19 pneumonia infected by a 
20-year-old asymptomatic woman (the source patient) 
who was thought to have acquired SARS-COV-2 
infection from the epidemic center of Wuhan [2]. This 
source patient showed no symptoms during the entire 
period of monitoring and isolation (Figure 1A). Tong 
et al. identified 2 COVID-19 patients (patients A and 
D) after their exposure to an asymptomatic person 
from Wuhan who was later confirmed to be positive 
for SARS-CoV-2 [3]. Patients A and D later 
transmitted SARS-CoV-2 to 3 family members 
(patients B, D and E) (Figure 1B). Li et al. confirmed 
asymptomatic and human-to-human transmission 
through close contacts in familial and hospital settings 
by analyzing the epidemiologic, laboratory, and 
clinical data of 7 COVID-19 patients in a 2-family 
cluster [20]. The epidemiological survey showed that 
the source patient (56-year-old man) had stayed at 
Hankou Station in Wuhan, China for 6 hours on his 
way from Guangzhou to Xuzhou (Figure 1C). Qian 
and colleagues reported a family cluster of 

asymptomatic COVID-19 transmission in Zhejiang 
China [9]. Two source patients became infected with 
SARS-COV-2 after a visit to a temple and then 
transmitted the virus to four other family members 
before experiencing symptoms. The four secondary 
patients then unknowingly (because they were 
asymptomatic) infected three other relatives through 
close contact (Figure 1D). Importantly, the latter three 
reports provided by Tong et al., Li et al. and Qian et 
al. together with another report from Luo et al. [11], 
showed that SARS-COV-2 can be spread through 
sustained transmission (at least two generations of 
spread) through asymptomatic/presymptomatic 
individuals (Figure 1B-E), suggesting that the virus 
has a strong infectivity. In another study in mainland 
China, the source patient (Case 13), who had a travel 
history to the city of Huanggang, Hubei province on 
Jan 19-20, 2020 and was diagnosed as an 
asymptomatic COVID-19 carrier, transmitted the 
virus to his cohabiting family members [14] (Figure 
1F). In addition, the transmission of SARS-COV-2 
infection from asymptomatic contacts has also been 
reported in other countries outside China, such as 
Germany [25], the USA [26] and Singapore [4]. 

 

Table 1. Studies evaluating the asymptomatic proportion among SARS-COV-2-infected patients 

ID Case description Total 
number of 
studied 
cases 

Total number of 
patients with 
SARS-COV-2 
infection 

Number (%) of 
asymptomatic patients at 
the time of testing 

Number of asymptomatic 
patients who developed 
symptoms 

Number of asymptomatic 
patients who never showed 
any symptoms 

Reference 

1 All cases in mainland China as of 
February 11, 2020 

72,314 45,561# 889 (1.95%) - - [30] 

2 Nationwide pediatric patients with 
COVID-19 in China from January 16 to 
February 8, 2020 

2,143 731 94 (12.9%) - - [7] 

3 Cases on board the Diamond Princess 
cruise ship, Yokohama, Japan, 2020 

3,063 634 328 (51.7%) - 113.3 (95%CrI: 98.2-128.3)*  [12] 

4 All cases of COVID-19 reported in 
Singapore from January 23 to March 
16,2020 

243 243 10 (4.12%) - - [4] 

5 Close contacts of COVID-19 patients in 
Ningbo City, China as of March 16, 2020 

2,147 191 30 (15.7%) - - [74] 

6 SARS-CoV-2 Infection in children in 
Wuhan City, China from January 28 to 
February 26, 2020 

1,391 171 27 (15.8%) - - [33] 

7 Diagnosed patients in Chongqing City, 
China from January 2020 to March 2020 

167 167 20 (12.0%) - - [18] 

8 Residents of Vo' city, Italy 5,155 102 42 (42.5%) - - [75] 
9 Residents of Iceland  13,080 100 43 (43.0%) - - [76] 
10 Diagnosed patients in Anqing City, 

China as of February 21, 2020 
83 83 8 (9.6%) 7 1 [11] 

11 Residents of a Large Homeless Shelter 
in Boston 

829 41 27(65.9%) - - [77] 

12 All pregnant patients presenting for 
delivery in New York City from March 
22 to April 4, 2020 

215 33 29 (87.9%) 3 26 [34] 

13 Residents in a longterm care skilled 
nursing facility in King County, 
Washington 

76 23 13 (56.5%) 10 3 [10] 

14 Japanese citizens evacuated from 
Wuhan City, China 

565 13 4 (30.8%) - - [50] 

15 German travelers returning from 
Wuhan City, China 

126 2 2 (100%) - - [16] 

# Included 44,672 symptomatic patients and 889 asymptomatic patients; 
* Estimated by a statistical model. 
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Figure 1. Six cluster outbreaks caused by asymptomatic transmission. The source/index patients transmitted SARS-COV-2 to close contacts during the asymptomatic period. 
The source/index patients may further develop symptoms (the severity of the disease is shown in different colors in the figure). The label (letter or number) on each person 
represents the person's ID in the original literature. The 6 cluster outbreaks are as follows: A is from reference [2], B is from reference [3], C is from reference [20], D is from 
reference [9], E is from reference [11], and F is from reference [14]. 

 
In all the above reports, the source patients 

remained without any symptoms of infection during 
the clinical course (Figure 1A, D and F), or developed 
varying degrees of pneumonia (Figure 1B, C and E). 
Through comprehensive analysis of 24 asymptomatic 
COVID-19 patients screened among close contacts, 
the authors reported that asymptomatic carriers 
among the close contacts were prone to mild illness 
during admission. However, the communicable 
period could last as long as 21 days, and the 
communicated patients could develop severe illness 
[14]. In four clusters of COVID-19 in Singapore, 
asymptomatic transmission occurred approximately 
1-3 days before the source patient developed 
symptoms [4]. 

Since asymptomatic transmission is an 
established fact, how many individuals in the infected 
population are attributed to asymptomatic 
transmission? Several studies have made preliminary 
assessments. For example, using available data of 468 
confirmed COVID-19 cases compiled from online 
reports from 18 provincial Centers for Disease Control 
and Prevention (CDC) in China, Du et al. identified 
that presymptomatic transmission might be 
responsible for 12.6% (59) of confirmed cases [23]. In 
the Singapore outbreak, 6.4% (10/157) of locally 
acquired cases were attributed to presymptomatic 
transmission [4]. Another study published by 

scientists in Belgium and the Netherlands showed 
that up to 48% (95% CI: 32-67%) of the 91 included 
COVID-19 cases in Singapore and 62% (95% CI: 
50-76%) of the 135 included COVID-19 cases in 
Tianjin, China contracted the infection from someone 
who was presymptomatic [27]. 

Studies on the proportion of 
asymptomatic infections 

Now that the transmission of SARS-COV-2 
through asymptomatic patients via person-to-person 
contact has been confirmed, reliable estimations of the 
proportion of asymptomatic infections among all 
COVID-19 patients are crucially needed to guide 
public health policy, especially to clarify the intensity 
and range of social distancing strategies to be 
implemented to prevent the spread of COVID-19 [12]. 
Robert Redfield, director of the US CDC, warned that 
up to a quarter of COVID-19 patients may not display 
any symptoms [28]. We summarized the data of 
currently published literature. Overall, the detected 
asymptomatic proportion widely differed (from 
1.95% to 87.9%) in the available studies with more 
than 10 confirmed individuals (Table 1). This situation 
is similar to the reported asymptomatic proportion of 
MERS-CoV (another coronavirus that infects humans) 
infections, which is varied from 12.5% to 91.7% based 
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on the populations studied [29]. Although reliable 
comparison may not be possible due to the differences 
in the study setting and the included populations, it 
can be seen, in general, that the asymptomatic 
proportions of SARS-COV-2 infections reported in 
China (<16%) and Singapore (<5%) are lower than 
those reported in Japan (>30%), Iceland (>40%) and 
the United States (>50%) (Table 1). 

According to the National Health Commission 
(NHC) update, as of April 14, a total of 6,764 
asymptomatic infections were reported nationwide in 
China, close to 8% of all confirmed SARS-COV-2 cases 
(approximately 83,000 cases) [31]. In pediatric patients 
(<16 years of age) with COVID-19, a nationwide 
epidemiologic survey in China showed that 12.9% 
(94/731) of cases were asymptomatic [7]. In Wuhan 
city, 15.8% (27/117) of diagnosed children did not 
exhibit any symptoms of infection or radiologic 
features of pneumonia during the course of 
hospitalization [33]. The latest implemented universal 
SARS-CoV-2 testing in all pregnant patients 
presenting for delivery in New York City revealed 
that at this point in the pandemic, 87.9% of the 
patients who were positive for SARS-CoV-2 at 
delivery were asymptomatic, underscoring the risk of 
COVID-19 among asymptomatic obstetrical patients 
[34]. Several studies suggested that the vast majority 
of cases (approximately 80%) that were asymptomatic 
at the time of testing would eventually develop into 
symptomatic cases [10-12], highlighting the 
importance of timely detection, treatment and 
management of asymptomatic patients. 

However, most of the above results were not 
obtained by random sampling or testing all 
individuals in the population, but mainly through the 
analysis of screening data from high-risk groups (i.e., 
individuals who have symptoms, have traveled to 
areas infected with the virus or have been in contact 
with infected patients). Thus, these early results might 
not accurately reflect the real situation of the entire 
population. The large-scale population tests launched 
in increasing countries/regions are expected to reveal 
the true number of SARS-COV-2 infections in the 
population and the contribution of asymptomatic 
individuals. Recently, Iceland reported the results of 
its population screening based on nucleic acid testing, 
and found that 43% of the participants who tested 
positive had no symptoms [76]. Importantly, before 
large-scale testing begins, full consideration should be 
given to the rationality of the research design, the 
standardization of the experimental operation, and 
the reliability of the quality of the reagents/kits. This 
is the premise to ensure the reliability of the final 
results. 

The role of nucleic acid and serological 
assays in the diagnosis of asymptomatic 
infection 

The current first-line laboratory diagnostic tests 
for COVID-19 worldwide include nucleic acid testing 
(mainly RT-PCR) and rapid serological antibody 
(mainly IgM and IgG) testing. As the transmission of 
SARS-COV-2 may occur in the early course of 
infection and a high viral load in respiratory samples 
could be detected [13], RT-PCR testing for this virus is 
more suitable for screening at earlier stages of 
infection in key populations, such as patients with 
obvious symptoms and close contacts of 
asymptomatic patients [35]. However, due to various 
factors (such as nonstandard sampling, inadequately 
trained personnel, unqualified reagents, etc.), false 
negative results in nucleic acid testing are almost 
inevitable [36]. It has been reported that the detection 
rate of currently available RT-PCR methods is 
between 30% and 60% [37-38]. The issues contributing 
to false negative results in nucleic acid assays include 
insufficient viral load in infected persons, 
nonstandard sampling and handling, imperfect 
sensitivity of in vitro diagnostic reagents, and 
inadequate clinical laboratory testing capabilities [39]. 
For some cases, multiple samples and repeated testing 
may be required to obtain a final diagnosis [40]. In 
addition, in the early stages of outbreaks, many 
countries did not have sufficient reagents to carry out 
large-scale testing, which led to nucleic acid testing 
being more inclined to be performed on persons with 
obvious symptoms and reduced the detection for 
asymptomatic infections [41]. In theory, nucleic acid 
testing will miss individuals who have been 
asymptomatic for past infections (convalescent cases). 
These reasons make the true number of infected 
individuals, including asymptomatic individuals, in 
the population is currently unclear. 

Detecting serum antibodies is an effective 
supplement to nucleic acid assays. Data show that the 
positive rate can be increased from 51.9%, for a single 
RT-PCR test, to 98.6% when combining an IgM 
antibody assay with an RT-PCR test [42]. Serological 
assays are rapidly being developed and have proven 
to be useful in confirming COVID-19 infection [35, 
43]. In view of its simple operation and low cost, 
serological detection is suitable for large-scale 
screening [41]. A study showed that the median time 
of IgM antibody response was 5 days (interquartile 
range [IQR], 3-6), while the appearance of IgG 
antibody occurred on day 14 (IQR, 10-18) after 
symptom onset [42]. Thus, serological testing is 
unlikely to play an important diagnostic role in the 
early stage of SARS-COV-2 infection, but is more 
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suitable in retrospective investigations for accurately 
determining the burden of infection, the contribution 
of asymptomatic infection, the basic reproduction 
number and total mortality, which have important 
implications for public health [44, 45]. Eran et al. 
carried out serologic testing for SARS-CoV-2 
antibodies in 3,330 people in Santa Clara County, 
Northern California, suggesting that the actual 
number of infected people may be 50- to 85-fold the 
reported number of confirmed cases [41]. However, 
the reliability of antibody kits they used was been 
questioned by some scientists because of the lack of 
rigorously assessment. On April 10-14, a random 
seroprevalence survey of 865 residents in Los Angeles 
County, California suggested that only 4.06% (35/865) 
of the tested people have SARS-COV-2 antibodies, 
suggesting that most people are still susceptible to 
contracting COVID-19 [46]. At present, large-scale 
serological screening projects are running in many 
countries and regions [47-49], if the study design is 
rigorous (full consideration is given to variation 
factors such as sampling, research population, reagent 
quality, etc.), the results of which will have important 
guiding significance for understanding the true 
number of asymptomatic infections and controlling 
the current disease outbreak worldwide. 

Management of asymptomatic patients: 
call for public cooperation 

Asymptomatic cases are easily neglected in 
disease screening and epidemic prevention. The 
asymptomatic COVID-19 patients who have been 
identified include close contacts of COVID-19 cases 
during their medical observation period, individuals 
involved in cluster outbreaks, people who were 
unknowingly exposed to infected patients and were 
identified when the infection source was being traced, 
and individuals who recently traveled to areas/ 
countries/regions with high infection rates (i.e., 
imported cases) [14, 18]. However, in reality, there 
may be more undetected asymptomatic patients. 
These cases may not be aware that they have been 
infected and therefore will not actively self-isolate or 
seek medical attention [50], or they may be 
misdiagnosed during the screening and thus transmit 
the virus to others unknowingly. This situation 
complicates fighting the pandemic, forcing healthcare 
workers around the world to shift their focus from 
containing the infection to mitigation [51]. As the 
large-scale domestic epidemic has passed, one of 
China’s current core tasks is to strictly screen, report 
and manage patients with asymptomatic infections to 
prevent possible future outbreaks. The actions China 
takes next will provide experience for the rest of the 
world to respond to the subsequent SARS-COV-2 

outbreak. On April 08, 2020, China's State Council 
issued guidance for the management of asymptomatic 
COVID-19 cases [8]. Briefly, the guidelines call for 
standardized reporting of asymptomatic cases, which 
means that all healthcare facilities should report 
asymptomatic cases detected by them within 2 hours 
through direct online reporting. County-level CDCs 
are required to complete a case investigation within 
24 hours after receiving the report of an asymptomatic 
case and report all the close contacts of the case. Then, 
the asymptomatic case and all the close contacts need 
to undergo a 14-day centralized quarantine for 
medical observation. Similarly, 14 days of active 
monitoring or quarantine for contacts of 
asymptomatic cases are also recommended by other 
countries [12, 52, 53]. Once the individuals complete 
the 14-day quarantine and test negative twice in a row 
with one test every 24 hours, they are released from 
medical observation. Those who show no symptoms 
and still test positive will be kept under centralized 
medical observation. If asymptomatic cases display 
clinical manifestations during the period of 
centralized medical observation, they shall be 
immediately transferred to designated medical 
institutions for standardized treatment in accordance 
with the confirmed cases [54]. Furthermore, the 
guidance also pointed out that those who are released 
from centralized quarantine still need to be under 
medical observation for another fortnight. This 
strategy is useful in monitoring the risk of possible 
recurrence of the virus in recovered COVID-19 
patients [55, 56]. These series of management 
measures for asymptomatic patients in China are very 
strict compared to those of other countries. In the 
United States and the United Kingdom, asymptomatic 
patients might discontinue isolation if they still have 
no symptoms within one week of the first positive 
COVID-19 diagnostic test [57, 58]. 

There are currently no proven pharmaceutical 
treatments (vaccines or antivirals). Rigorous 
implementation of traditional public health measures 
such as isolation and quarantine, social distancing 
and community containment is now the preferred 
option to reduce transmission of the virus [59, 60]. 
Since the SARS-COV-2 outbreak began, China has 
implemented all these nonpharmaceutical measures, 
such as case isolation, contact tracing and quarantine, 
physical distancing and community containment, 
with unprecedented efforts and successfully curbed 
the spread of the virus across the country in a 
relatively short period of time [24, 61]. Other countries 
are also aware of the necessity of implementing such 
measures. Once community transmission is detected, 
implementing the combined intervention of isolating 
infected individuals and their family members 
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(including voluntary isolation at home); closing 
schools, factories or office buildings; suspending 
public markets; cancelling gatherings; and even 
locking-down affected cities are recommended [51, 53, 
59, 62-64]. Related studies have also suggested the 
importance of these measures in reducing SARS-CoV- 
2 spread, including the spread from asymptomatic 
individuals [32, 65-67]. 

Furthermore, for personal protection, wearing 
masks is another important public health intervention 
for limiting the spread of respiratory pathogens. As 
transmission from asymptomatic infected individuals 
has been documented for COVID-19, wearing masks 
in public places would help to intercept the 
transmission and prevent the spread by these 
apparently healthy infectious sources (asymptomatic 
patients) [68-70]. Other suggestions should be 
accepted as well, such as restricting movement in 
affected cities, avoiding close contact with patients 
who are symptomatic, avoiding unnecessary 
gatherings, and washing hands frequently (with soap 
and water for at least 20 s) [70-72]. When coming into 
contact with confirmed/suspicious patients, people 
should proactively inform health authorities and seek 
testing to determine whether they are infected. 

Conclusions 
Addressing COVID-19 is now an urgent health 

and social concern. However, controlling the 
pandemic only by detecting, isolating and treating 
symptomatic or critically ill patients is not sufficient 
because accumulating evidence has confirmed the 
asymptomatic transmission of SARS-COV-2. Several 
studies have even suggested that the virus can be 
transmitted by asymptomatic patients for at least two 
consecutive generations, indicating its strong 
infectivity. Therefore, it is of great public health 
significance to screen and manage asymptomatic 
patients and their close contacts via multiple 
strategies to contain potential outbreaks. Several 
scattered studies have evaluated the contribution of 
asymptomatic patients in the population. However, 
there is no comparability between their results due to 
the differences in the distribution and size of the 
studied populations, so the true scale of 
asymptomatic infections remains unclear. Ongoing 
large-scale population screening is expected to answer 
this question. Studies have provided a cautionary 
warning that SARS-COV-2 virus may be transmitted 
through multiple routes in addition to the most 
common respiratory droplet spread. It is necessary to 
fully consider the sample type and sampling time to 
improve the detection rate. In addition, a combination 
of molecular and serological tests is needed to identify 
virus carriers when necessary. Asymptomatic patients 

themselves should complete the standard isolation 
and treatment process as required by governments 
and doctors. Additionally, when considering that the 
spread of SARS-COV-2 may occur through 
respiratory droplets, contact with contaminated 
objects or fecal viral shedding, which is currently 
being investigated [4, 73], individuals should also pay 
attention to personal hygiene and reduce close contact 
with healthy people to avoid causing new infections. 
In short, early detection, early reporting, early 
isolation and early treatment of asymptomatic 
patients require the joint efforts of policy makers, 
clinicians, technicians, epidemiologists, virologists 
and patients. 
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