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Abstract 
Since early December 2019, the Coronavirus Disease 19 (COVID-19) infection has 
been prevalent in China and in the short term, the virus has spread to other countries. 
Due to the short duration of the virus pandemic, few studies have been reported on 
transmission routes. Identifying ways of transmitting the disease will be very effective 
in preventing its spread. We reviewed the methods of transmission of COVID-19 
including droplets, contact, airborne, vertical transmission to the fetus of infected 
mothers and fecal-oral by using data of published articles or official websites up to 
Apr 19, 2020. The most important routes of transmission of COVID-19 were droplets 
and contacts. The presence of the virus in the stool, even after a negative 
nasopharyngeal swab, was another major cause of shedding of infection. No maternal 
to fetus vertical transmission was seen. Infant is at risk after birth only through droplets 
during breastfeeding. Based on limited data, droplets, contact, airborne and fecal 
transmissions are important ways of transmitting the disease and there is no evidence 
for intrauterine transmission of COVID-19 from infected pregnant women to their 
fetuses.  
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Introduction 
The novel coronavirus was first presented in Wuhan City 
(1). During the first weeks of January 2019, the COVID-
19 virus quickly spread to other countries (2). The World 
Health Organization (WHO), named the novel 
coronavirus disease as Coronavirus Disease 19 (COVID-
19), (3).  
The most common manifestations of COVID-19 consist 
of fever, cough, and fatigue or myalgia, sputum 
production, and headache (4-6). Infants and children 
have not been featured prominently in COVID-19 case 
statistics.  
A study conducted in China was shown that children 
younger than 10 years, account for only 1% of COVID-
19 cases (7). Therefore, due to the low number of 
children involved, the number of studies conducted in 
this field is low. 
Due to the rapid spread of the disease and the lack of 
specific treatment, identifying and preventing the 
transmission of the disease can be effective in reducing 
the prevalence of the disease, so the aim of this study was 
to investigate the ways of transmission of the COVID-19. 
 

 
Droplet & contact routs 
Many studies have noted the importance of transmitting 
the virus through droplets and contacts. Droplet 
(considered to be >5-10μm in diameter) transmission 
occurs when a person is in close contact (1 meter) with a 
person with respiratory symptoms (cough or sneezing). 
Therefore, the mucous membranes of the mouth or nose 
or conjunctiva (eyes) are at risk of potentially infectious 
respiratory droplets. Droplet transmission may also occur 
through fomites such as clothes, utensils, and furniture in 
the environment around the infected person (8), so 
COVID-19 virus transmission can occur in two ways: 1) 
direct contact with infected people and 2) indirect contact 
with surfaces used by an infected person.  
Air transfer is different from droplet transfer and refers 
to particles less than 5 micrometers. In fact, they are 
germs that are present in droplets and are the result of the 
evaporation of larger droplets or dust particles. They may 
also stay in the air for long periods of time and be 
transported to others over distances of more than 1 meter 
(9). 
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In the context of COVID-19, airborne transmission may 
be in procedures that generate aerosols are performed 
(i.e. intubation, bronchoscopy, open suctioning, 
administration of nebulized treatment, manual 
ventilation before intubation, turning the patient to the 
prone position, disconnecting the patient from the 
ventilator, non-invasive positive-pressure ventilation, 
tracheostomy, and cardiopulmonary resuscitation) (9).  
The investigation done by Wycliffe et.al identified seven 
clusters of COVID-19 in Singapore in which 
presymptomatic transmission likely occurred. Among 
the 243 cases of COVID-19 reported in Singapore as of 
March 16, 157 were locally acquired; 10 of the 157 
(6.4%) locally acquired cases are included in these 
clusters and were attributed to presymptomatic 
transmission (10). 
 
Fecal & oral 
Gastrointestinal (GI) symptoms including nausea or 
vomiting and diarrhea are less common. In a cohort of 
1,099 patients with COVID-19 from 552 hospitals in 
China, published in the New England Journal of 
Medicine, 5.0% of patients had nausea or vomiting and 
3.8% had diarrhea (11).  
Several case studies have reported gastrointestinal 
symptoms. Some patients with SARS- CoV-2 have viral 
RNA virus in their feces (12). 
The mechanisms by which SARS-CoV-2 interacts with 
the gastrointestinal tract remain unknown. SARS- CoV-
2 is thought to use ACE2 as a viral receptor, and ACE2 
mRNA is highly expressed in the gastrointestinal system 
(12). Reverse transcriptase-polymerase chain reaction 
(RT-PCR) is a routine method for the diagnosis of 
COVID-19 in oropharyngeal swabs. Recent evidence 
showed that SARS-CoV-2 present in fecal specimens 
from patients with COVID-19 so another way of 
transmission can be fecal–oral and hands, food, and water 
contamination may occur by fecal content and may cause 
a critical infection by invading the oral cavity and 
respiratory tract (13-15). Yi Xu et.al in a clinical 
characterization of ten pediatric patients with SARS- 
CoV-2 infection in China reported that none of them 
required respiratory support or intensive care and none of 
them had pneumonia, eight patients tested positive for 
rectal swabs, even after the nasopharynx test was 
negative.  
The details were published as a Brief Communication in 
Nature Medicine (16).  
In a study done by Zhang et al. on 14 definite COVID-19 
patients, the molecular diagnostic value of COVID-19 in 
the stool sample was equivalent to oropharyngeal swab. 
At the same time, patients with a positive stool test had 
no gastrointestinal symptoms (13). Even in the final 
stages of the infection, the anal swab can be positive, 
while the nasopharyngeal swab is negative, and this can 
be shedding the infection through oral-fecal route (17).  

Vertical 
The most definitive measure of intrauterine transmission 
of COVID-19 is the confirmation of SARS-CoV-2 
proliferation in fetal lung tissue that is technically 
unfeasible. Practically, the approach to investigating 
whether there has been intrauterine viral infection is to 
confirm the presence of the virus in placenta, amniotic 
fluid, cord blood and neonatal pharyngeal swab samples. 
It is important to emphasize that all of these samples need 
to be collected immediately after delivery and using 
aseptic technique (18). 
A study by Zhao et al. has shown that angiotensin-
converting enzyme 2 (ACE2) in human placentas act as 
the surface receptor for SARS-CoV-2 (19, 20). 
Therefore, if the severe infection of the mother's lung 
causes hypoxemia, damage to the placental barrier can 
result in vertical transmission. Because little is known 
about COVID-19, it is unknown what side effects it can 
cause in pregnant women. 
According to a study in Iran, three infants were born from 
infected pregnant mothers, two of whom died after 
delivery due to acute respiratory distress syndrome 
(ARDS), but their infants were negative COVID-19 test 
(21). In their study, Chen and colleagues reported no 
COVID-19 nucleic acid in the pathology of placentas 
from three infected mothers (22).  
Due to the short duration of the pandemic, most studies 
have been performed during the third trimester of 
pregnancy, and most mothers have mild to moderate 
symptoms. Therefore, on the one hand, the time interval 
from clinical manifestation of COVID-19 infection to 
delivery was short and on the other hand, due to the low 
pulmonary involvement, the rate of hypoxia and 
subsequent damage to the placenta will be lower (18). 
Recently, two studies (23, 24) evaluated the risk of 
vertical transmission of SARS-CoV-2 in seven pregnant 
women patients through specific antibodies (IgG and 
IgM) in neonatal serum samples. The rapid decline of 
SARS-CoV-2 IgG in the infant within 14 days, while 
there had been a decline in IgM antibodies, strongly 
indicates that the neonatal SARS-CoV-2 IgG was 
transplacentally derived from the mother, and was not 
actively induced by the presumed neonatal infection (23, 
24). Therefore, these two studies showed that there was 
no vertical transmission in the uterus. 
 
Conclusion 
Presymptomatic transmission was defined as the 
transmission of SARS-CoV-2 from asymptomatic 
infected person to another. Therefore, because the 
asymptomatic patient is unaware of his or her disease and 
it does not provide the necessary health care to prevent 
the spread of droplets and contacts, so it puts other people 
at risk. 
Regarding fecal transmission, various studies have 
shown that despite the negative oropharyngeal swap, 
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even in patients without gastrointestinal symptoms, the 
virus is still present in the feces, so it is better to discharge 
criteria based on negative rectal swabs to prevent the 
shedding of infection via feces. 
In the case of vertical transmission of the mother to the 
fetus, all studies have been performed on infected 
pregnant mothers with mild to moderate pulmonary 
involvement in the third trimester and no positive results 
were found. Therefore, long-term studies in the first or 
second trimester of pregnancy, or infected pregnant 
mothers who have severe pulmonary involvement are 
needed to check for vertical transmission. 
However, infected mothers may be at increased risk for 
more severe respiratory complications. It is well known 
that an infected mother can transmit the COVID-19 virus 
through respiratory droplets during breastfeeding. Thus, 
the mothers with known or suspected COVID-19 should 
adhere to standard and contact precaution during 
breastfeeding.  
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