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ABSTRACT 

To mitigate the spread of Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), many efforts have been made 
including the adoption of non-pharmaceutical measures such as hand hygiene, wearing of face mask, and social distancing. 
Sadly, the absence of symptoms in some SARS-CoV-2 carriers has impeded the success of these current interventions, and 
the number of COVID-19 cases continues to increase globally. Understanding the impact and pattern of transmission by 
presymptomatic and asymptomatic cases is crucial to the management of the disease. We aimed to review the transmission 
or spread of COVID-19, to provide insight into the impact of these silent spreaders, and inform public health policymaking. 
A systematic review of published articles was conducted. PubMed, Google Scholar, and Science Direct were searched for 
articles published in the English Language from January to July 2020. A total of 20 articles were found eligible for the review 
based on the predetermined inclusion and exclusion criteria. 17 articles, of which 13 were case reports, 1 serial interval 
report, 2 investigational reports, and 1 modeling study, provided evidence of asymptomatic and presymptomatic 
transmission. 3 articles reported on the quantitative contribution of asymptomatic and presymptomatic transmission. 
Evidence provided in the literature is not sufficient to elucidate the impact and relative contribution of asymptomatic and 
presymptomatic SARS-CoV-2 carriers on the spread of the disease. Strengthening of the current non-pharmaceutical 
measures or better still adoption of other innovative approaches is crucial to combating COVID-19 as far as presymptomatic 
and asymptomatic cases are concerned. 
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INTRODUCTION 

Since its initial outbreak in China, Coronavirus disease 2019 
(COVID-19) has been a threat to the world at large. COVID-
19 is an acute infectious respiratory disease caused by the 
novel Severe Acute Respiratory Syndrome Coronavirus 2 
(SARS-CoV-2). The virus (SARS-CoV-2) belongs to the β-
coronavirus family which also harbors the Middle East 

Respiratory Syndrome Coronavirus (MERS-CoV) and Severe 
Acute Respiratory Syndrome Coronavirus (SARS-CoV). The 
number of recorded COVID-19 cases in different parts of the 
world continues to be on the increase despite the non-
pharmaceutical measures put in place to mitigate the 
spread of the virus. Globally, the total confirmed cases of 
COVID-19 have surpassed seventeen 17 million as of July 
2020, with a total of 668,910 deaths [1]. 
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Persons infected with the virus may show atypical or typical 
clinical symptoms like fever, cough, fatigue, and shortness of 
breath after the incubation period, but some may never 
show symptoms [2]. The stability of SARS-CoV-2 on surfaces, 
transmission via droplets from infected persons, viral 
shedding from asymptomatic and presymptomatic cases, 
and fecal contamination has all been demonstrated. Also, 
person-person transmission in familial, nosocomial, and 
other mass gathering settings has been reported in the 
literature [3-6]. An earlier study conducted by Zhang and 
colleagues, involving 8579 cases from 30 provinces in China, 
estimated the incubation period and serial interval of 
COVID-19 to be 5.2 days and 5.1 days respectively, 
suggesting an early peak of infectiousness, with possible 
transmission before the onset of symptoms [7]. This 
indicates that early identification of cases before symptom 
onset will successfully impede the potential spread of the 
disease [8]. Aside from the regular symptomatic cases with 
clear evidence of transmission, other carriers, such as 
presymptomatic and asymptomatic cases exist and are 
important propagators of the disease. With only a few 
studies on the transmission and infectiousness of 
asymptomatic and presymptomatic cases, there is still a 
dearth of knowledge on the relative transmissibility and 
extent of infectivity by these groups of carriers [9, 38-43]. 

This paper aimed to review the transmission or spread of 
COVID-19, to provide insight into the impact of these silent 
spreaders. As the world begins to return to normal activities, 
there is a need to understand the transmissibility of SARS-
CoV-2, and properly evaluate the infectiousness of 

asymptomatic and presymptomatic carriers on 
transmission. The contribution of asymptomatic cases to the 
spread of COVID-19 has been underestimated, mainly due to 
the difficulty associated with the identification and isolation 
of these cases. This has not only impeded the current public 
health interventions for control and containment of the 
spread [10] but also continue to propagate the virus. 

METHODS 

Literature Search Strategy 

The following databases; PubMed, Google Scholar, and 
Science Direct were electronically searched for research 
articles published between January and July 2020. 
Transmission of SARS-CoV-2, asymptomatic, and 
presymptomatic Covid-19 transmission were the keywords 
used. The identification of research articles was restricted to 
articles published in the English language. Identified articles 
were imported into Endnote X9.3.3 software to remove 
duplicates, and exclude articles without full text. Also, the 
reference lists of included articles were manually searched 
for relevant literature. 

Study Selection 

Studies that described the transmission of SARS-CoV-2 or 
Covid-19, asymptomatic transmission, and presymptomatic 
spread were included for this review. The steps followed for 
article search and selection are reported in Preferred 
Reporting Item for Systematic Review and Meta-Analysis 
(PRISMA) flow chart, shown in Figure 1. The protocol for this 
review was registered in Prospero {CRD42020191906}. 

 
Figure 1. Preferred Reporting Item for Systematic Review and Meta-Analysis (PRISMA) [11]  
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Data Extraction 

A qualitative analysis of the included studies was done. 
Information about the study setting, sampling, notable 
findings, and authors’ comments relating to the research 
questions were extracted. 

RESULTS 

A total of 306 articles were identified through a database 
and manual search. After duplicates removal, title, and 
abstract screening, 20 articles were found eligible based on 
the predetermined inclusion and exclusion criteria for the 

review. Most of the articles (17) were studies providing 
evidence of asymptomatic and presymptomatic 
transmission. Of the 17 articles, 13 were case reports, 2 
investigational reports, 1 prospective contact-tracing study, 
and 1 serial point survey. 9 papers focused on asymptomatic 
transmission, 7 described presymptomatic transmission, 
and 1 demonstrated both asymptomatic and 
presymptomatic transmission as shown in Table 1. Only 3 
articles reported the percentage contribution of 
presymptomatic and asymptomatic cases to SARS-CoV-2 
spread. The data is presented in Table 2. Asymptomatic 

Table 1. Evidence of asymptomatic and presymptomatic transmission 
Study Type of report Findings Category 
Wong et al. 
[12]  

Case report An asymptomatic father transmitted SARS-Cov-2 to his wife and baby 
A 13-year-old girl infected her teacher while asymptomatic 

Asymptomatic 
transmission 

Sang et al. [13]  Case report An index patient infected 4 family members during the incubation period Asymptomatic 
transmission 

Li et al. [14]  Case report Transmission of SARS-CoV-2 infection to six (6) close contacts in both familial and hospital 
settings by an asymptomatic case 

Asymptomatic 
transmission 

Hu et al. [15]  Case report An asymptomatic COVID-19 carrier transmitted the virus to three of his family members, 
causing severe COVID-19 pneumonia in one of the contacts 

Asymptomatic 
transmission 

Bai et al. [16]  Case report 5 family members developed pneumonia after they had contact with an asymptomatic family 
member who had returned from the epidemic center of Wuhan 

Asymptomatic 
transmission 

Arons et al. 
[17]  

serial point-
prevalence survey 

Half of the residents in a skilled nursing facility were asymptomatic which likely resulted in 
the rapid spread of SARS-CoV-2 infection to other residents and staff. 

Asymptomatic 
transmission 

Quynh et al. 
[18]  

Case report Viral shedding was detected in an asymptomatic individual for up to 9 days. Suggesting a 
possible transmission during the asymptomatic period 

Asymptomatic 
transmission 

Huang L. et al. 
[19]  

Prospective contact-
tracing study 

Rapid transmission of COVID-19 by an index patient to seven (7) youngsters during the 
incubation period 

Asymptomatic 
transmission 

Zhang et al. 
[20] 

Case report A healthy 32-year-old woman with SARS-Cov-2 infected her husband Asymptomatic 
transmission 

Jiang et al. [21]  Case report An asymptomatic mother transmitted the virus to her son. 
 

Two (2) individuals were likely infected by a presymptomatic carrier during the incubation 
period 

Asymptomatic and 
presymptomatic 
transmission 

Qian et al. [22]  Case report 8 Family members from three households were all infected by 2 index cases during the 
incubation period of the virus 

Presymptomatic 
transmission 

Tong et al. [23]  Investigational 
report 

Two (2) persons become infected by an index patient who previously had no symptoms, 
during an academic conference and dinner. In turn, they transmitted the SARS-CoV-2 to 3 of 
their family members 

Presymptomatic 
transmission 

Forero-Pena et 
al. [24]  

Case report A pregnant woman was infected by her mother before she developed symptoms Presymptomatic 
transmission 

Li et al. [25]  Case report Transmission of SARS-CoV 2 during the terminal stage of the incubation period, by an index 
patient to 4 out of 5 family members who were in close contact with him 

Presymptomatic 
transmission 

Yu et al. [26]  Case report Two people returning from Wuhan transmitted SARA-CoV-2 to two other family members 
during the incubation period, before symptom onset 

Presymptomatic 
transmission 

Kim et al. [27]  Case report High viral load on RT-PCR at 2 days before symptom onset in presymptomatic cases. 
Patients may transmit SARS-CoV2 during the incubation period 

Presymptomatic 
transmission 

Wei et al. [28]  Investigational 
report 

Seven clusters of COVID-19 in which presymptomatic transmission likely occurred 
Two (2) persons who were tourists from Wuhan infected 3 other persons after they all 
attended the same church 
A woman transmitted the virus to another woman after they attended the same singing class 
A woman passed the infection to her husband during her presymptomatic period 
A man transmitted the infection to his wife, during his presymptomatic period 
A man transmitted the infection to his housemate 
A woman transmitted the infection to two persons (a man and a woman), both of whom sat 
on a row behind her in a church service 
A man likely transmitted SARS-CoV-2 to a woman after a meeting 

Presymptomatic 
transmission 
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transmission has been reported in various settings including 
familial, community, and hospital transmission [32]. The 
majority of the identified articles reported transmission to 
family members, church members, colleagues, and also in 
mass gatherings. 

DISCUSSION 

Asymptomatic and presymptomatic cases play an important 
role in the transmission of SARS-CoV-2. These silent 
spreaders pose a serious threat to current interventions for 
the prevention and control of COVID-19 as they go about 
undetected. Unfortunately, available data are not sufficient 
to elucidate their impact and quantify their relative 
contribution to the spread of the disease. In this systematic 
review, few studies were identified which provided evidence 
of transmission from asymptomatic and presymptomatic 
COVID-19 cases. The reported cases were mainly from China, 
where the index cases were exposed to the virus in mass 
gatherings, during social activities and travels, and later 
transmitted the virus to their family members and other 
close contacts. Asymptomatic and presymptomatic spread 
from other settings such as Singapore, Venezuela, and the 
USA have been documented [33]. Transmission events 
reported in the majority of the studies occur mainly in 
familial settings having very few sample sizes, which could 
be an understatement of the actual event [41]. 
Asymptomatic cases are difficult to trace and isolate and 
continue to contaminate their surroundings with SARS-CoV-
2 [21,34,42]. Hence, it is difficult to rule out community 
transmission in the case report studies. What is considered a 
symptom varies among people depending on their age, 
location, norms, and culture, and reports of symptoms by 
cases are subject to error. One of the papers identified 
through manual search reported the case of a Chinese 
businesswoman who was thought to have 
asymptomatically infected her colleagues during a meeting 
in Germany [35]. Subsequently, it was revealed that the 
woman had symptoms while in contact with her colleagues, 
and with the new development, the transmission event was 
no longer considered to be presymptomatic nor 
asymptomatic [36]. 

Studying the viral kinetics in silent spreaders provides some 
clues on the peak infectiousness of the disease. Kim et al. in 
their analysis of viral kinetics found that presymptomatic 
carriers had high viral loads before the onset of symptoms 
and that some asymptomatic carriers had an initial viral load 
that might be a living virus [27]. However, the sampling of 
the study could not allow for generalization of the findings, 
hence, more studies are needed in this aspect. Some 
included studies used estimation of serial interval and 
incubation period to demonstrate and quantify 
transmission events. The serial interval is the time between 
the symptom onset in the primary case (infector) and the 
secondary case (infectee). If the observed mean serial 
interval is shorter than the incubation period, a significant 
portion of transmission would be said to have occurred 
before symptom onset. Attempts have also been made 
using models to quantify the relative contribution of 
asymptomatic transmission of which one of the included 
studies estimated about 44% presymptomatic transmission. 
The difficulty in detection of COVID-19 silent spreaders 
affects the availability of documented evidence for proper 
characterization of their impact. 

Although the pandemic is under control in some countries, 
the absence of specific therapeutics and vaccines, and 
continuous transmission by silent spreaders could lead to a 
resurgence in cases. Wearing face masks, maintaining social 
distancing, regular hand washing and sanitizing, and 
avoidance of crowd gathering could effectively minimize 
spread from asymptomatic carriers [37,39,40]. However, 
strict adoption of these measures by the asymptomatic 
population is a major drawback. Strengthening of the 
current non-pharmaceutical measures, active surveillance or 
better still adoption of other innovative approaches is 
crucial to combating COVID-19 as far as presymptomatic 
and asymptomatic cases are concerned. 

LIMITATIONS 

For inclusion, the available studies are very few and are 
mostly from the same geographical location. Most are 
familial clusters of cases with a small sample size that cannot 
represent the general population. As a consequence, the 

Table 2. Percentage of asymptomatic and presymptomatic SARS-CoV-2 transmission 
Study Findings  Category  
He et al. [29]  The authors in their modeling study estimated that 44% of secondary cases among 77 infector-infectee 

transmission pairs was from presymptomatic cases 
Presymptomatic 
transmission 

Du et al. [30]  The authors reported that in 59 out of 468 (12.6%) COVID-19 transmission events reported in mainland China, 
the infectee had symptoms before the infector 

Presymptomatic 
transmission 

Chen et al. [31]  In an investigational study involving 2147 close contacts of 59 imported COVID-19 cases (51 symptomatic cases 
and eight asymptomatic cases) in Ningbo, China, from Jan 20 to March 6, 2020, 132 close contacts were infected, 
of which a total of 22 infections were from asymptomatic cases. An infection rate of 4.11% was reported for 
asymptomatic infections 

Asymptomatic 
transmission 
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review was not able to provide all the answers to the set 
research questions. 
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