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Verdict 
Various observational and mechanistic evidence presented throughout this evidence brief, support the 

hypothesis that SARS-CoV-2 can infect and be shed from the human gastrointestinal tract. 

Policy 

Policy should emphasise routine surveillance of food, wastewaters and effluent. The importance of strict 

personal hygiene measures, chlorine-based disinfection of surfaces in locations with presumed or known 

SARS CoV-2 activity should form part of public policy and education campaigns. Stool testing should be 

carried out in dischargees from the hospital or other holding facilities well before discharge date and 

discharge should be conditional either on cessation of fecal excretion or strict quarantine and personal 

hygiene measures in those still excreting viral particles by stool independently from respiratory excretion. 

Further research 

Each outbreak should be investigated and a report be made publicly available rapidly. Testing of stools 

should be carried out in all people involved in the outbreak. 

As there is coherent evidence of ingestion, penetration of enterocytes and excretion of live SARs CoV-2 in 

possible analogy with SARs and MERS agents we believe this working hypothesis should be tested by 

conducting case-control studies during the investigation of outbreaks following a set protocol. 

Cases would be cases of Covid-19 (with a subset by symptom presence and severity) either fecally excreting 

virions or not (cases and contacts) and controls would be healthy matches. 

Exposure to potentially fecally contaminated materials and protective measures taken would be elicited at 

interview. To minimise the play of recall and ascertainment bias, interviewers should be blind to fecal 

excretion status and the interview should take place as soon as possible after the event. 

Viability of fecal isolates and their possible pathogenicity should be tested in outbreaks, irrespective of the 

presence of symptoms or nasal swab positivity. 
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Background 

Understanding how, when and in what types of settings SARS-CoV-2 spreads between people is critical to 

developing effective public health and infection prevention measures to break chains of transmission.1 

Current evidence suggests SARS-CoV-2 is primarily transmitted via respiratory droplets and contact routes 

and can occur between pre-symptomatic or symptomatic infected individuals to others in close contact. 

SARS-CoV-2 has been shown to contaminate and survive on certain surfaces, but currently, no reports have 

directly demonstrated fomite to human transmission. SARS-CoV-2 has also been detected in the feces of 

some patients which taken together with fomite transmission suggest the possibility that SARS-CoV-2 could 

transmit via the orofecal route. 

Orofecal describes a route of transmission where the virus in fecal particles can pass from one person to the 

mouth of another. Main causes include lack of adequate sanitation and poor hygiene practices. Fecal 

contamination of food is another form of orofecal transmission. 

Other single-stranded RNA viruses such as noroviruses are transmitted primarily through the orofecal route, 

either by consumption of contaminated food or water or from direct person to person to person spread. 

Methods 

We are undertaking an open evidence review investigating factors and circumstances that impact on the 

transmission of SARS-CoV-2, based on our published protocol. In brief, this review aims to identify and 

evaluate relevant articles (peer-reviewed or awaiting peer review) that examine the mode of viral 

transmission and ecological variables influencing the mode of transmission. Studies with modelling are only 

included if they report transmission outcome data, not predicted outcomes. We assess study quality based on 

five criteria and report important findings on an ongoing basis. When necessary we wrote to several authors 

of included studies for further details or clarification on the content of their articles. 

Evidence update 

In this first version we have summarized 36 studies examining the potential role of orofecal transmission of 

SARS-CoV-2 (see Table of Included Studies. COVID-19 transmission dynamics.), and included 

mechanistic and observational evidence from a further 22 studies (see References. Orofecal transmission 

potential of COVID-19). Overall the evidence is low to moderate quality (see Quality of Included Studies. 

COVID-19 transmission dynamics.). We provide a narrative summary of the evidence through a link at the 

end of each title in the left-hand column. The original paper is accessible through our summary. 

SARS-COV-2 excretion and detection via the orofecal route 

A review of 29 relevant studies (23 published and 6 preprints) reported that approximately 12% of patients 

with SARS-CoV-2 infection reported gastrointestinal symptoms, including diarrhoea, nausea, and vomiting. 

Eight included studies reported the detection of viral RNA of SARS-CoV-2 in stool and the pooled analysis 

reported that RNA shedding in stool was detected in up to 41% of COVID-19 patients [Parasa 2020]. 

In a group of 206 hospitalised patients with mild COVID-19, digestive symptoms were present in over half: 

48 presented with a digestive symptom alone, 69 with both digestive and respiratory symptoms. [Han C 

2020]  Patients with digestive symptoms had a longer duration between symptom onset and viral clearance 

and were more likely to be fecal virus-positive (73% vs 14%, P=0.033) than those with respiratory 

symptoms. A further review of fourteen small studies that vary from 153 cases to a single case report 

reported that SARS-CoV-2 may be transmitted oro-fecally [Amirian 2020] 

• Table 1 Parasa S 2020. Characteristics of the Included Studies 

• Table 2 Amirian 2020. Characteristics of the Included Studies 
A second review of observational and mechanistic evidence provides further support that SARS-CoV-2 can 

infect and be shed from the human gastrointestinal tract. [Ding S 2020] 

A review of 26 studies reported that there is a high rate of PCR positive persistence of SARS-CoV-2 in fecal 

samples of patients with COVID-19. [Gupta 2020] The review included 824 patients across the studies and 

540 tested for faecal viral RNA: 291 (54%) had positive faecal RT-PCR tests.  None of the studies was 

designed to detect live fecal virus except for the study by [Wang 2020]. 
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Tian 2020 reviewed 15 included studies with data from 2,023 patients (mainly from China) and showed that 

gastrointestinal symptoms are common in COVID-19 patients and were observed with increased prevalence 

as the epidemic progressed in China. 

Timing of fecal shedding 

A retrospective study of 133 hospitalised COVID-19 patients identified 22 whose sputum or fecal samples 

tested positive, after their pharyngeal swabs became negative. [Chen 2020] This study assessed the results of 

real-time quantitative fluorescence polymerase chain reaction (RT-qPCR) for SARS–CoV2 RNA of sputum 

and fecal samples from a group of hospitalised COVID-19 patients, after conversion of their pharyngeal 

samples from positive to negative. 

A convenience sample was retrospectively identified, of patients admitted to Beijing Ditan Hospital, Capital 

Medical University, with a diagnosis of COVID-19 and paired RT-qPCR testing of pharyngeal swabs with 

either sputum or feces samples. Among 133 patients admitted with COVID-19 from 20 January to 27 

February 2020, 22 patients (4 of whom were children) with an initial or follow-up positive sputum or fecal 

samples paired with a follow-up negative pharyngeal sample were identified. From these 22 patients, 545 

samples were available, including 209 pharyngeal swabs, 262 sputum samples, and 74 feces samples. Chen 

2020 does not report on the viability of the viral fecal samples. 

Cheung 2020 reported in a cohort of 59 patients in Hong Kong with COVID-19 that fecal discharge 

continues long after respiratory shedding of COVID-19 has ceased. Gupta 2020 reported that the duration 

for faecal shedding of viral RNA after clearance of respiratory samples ranged from 1 to 33 days and in one 

patient up to 47 days from symptom onset. 

In the review by Tian 2020 fecal PCR testing was shown to be as accurate as respiratory specimen PCR 

detection, and fecal excretion persisted after sputum excretion in 23% of patients for 1 to 11 days. A 

systematic review of four case series including 36 children with mild COVID-19 found that fecal shedding 

occurs on average nine days longer than by the respiratory route.  Three times as many children had SARS-

CoV-2 shedding in stools after 14 days of symptoms onset compared to respiratory samples, RR= 3.2 

(95%CI 1.2 to 8.9). Because of the delayed fecal shedding. [Santos 2020] The review authors were unsure 

whether the fecally shed viruses were viable and hence infectious. 

A short review by Donà 2020 including six studies of children reports the orofecal route is an alternative 

route of transmission, regardless of presenting COVID-19 symptomatology. Citing evidence from the 

SARS-CoV-1 outbreak that fecal excretion could be ongoing even after 30 days from symptom onset, the 

review authors recommend that exclusion of SARS-CoV-2 infection by single time point nasopharyngeal 

swabs should not be used in children. 

• Table 3. Santos 2020. Included references 

• Table 4 Dona 2020. References of the Included Studies 
Live SARS-COV-2 excretion by the fecal route 

Many studies have identified SARS-CoV-2 RNA in fecal samples. Most studies have been unable to 

identify live viruses within fecal samples. Three case studies (Wang W 2020, Xiao 2020b and Yong Z 2020) 

report isolating the virus (in 2 patients, 1 patient and 1 patient respectively). 

Wang 2020 detected SARS-CoV-2 in the feces of 44 of 153 (29%) specimens collected from 205 patients 

with COVID-19 from three hospitals in the Hubei and Shandong provinces and Beijing. RNA was extracted 

by RT-PCR targeting the open reading frame 1ab gene of SARS-CoV-2. A cycle threshold value less than 

40 was interpreted as positive for SARS-CoV-2 RNA. Four positive fecal specimens with high copy 

numbers were then cultured, and electron microscopy performed to detect live virus. Live SARS-CoV-2 

virus was observed in the stool sample of two patients who did not have diarrhea. The Parasa 2020 review 

interpreted this as evidence that the gastrointestinal tract supports the growth of SARS-CoV-2 to an extent 

similar to previous SARS infections, and it might explain some of the rapid spread of disease. 

Xiao 2020b Identified by Susan Amirian undertook a case-series of 28 hospitalised patients with severe 

COVID-19 for whom faeces samples were available. 

Among the specimens collected 12 were positive for viral RNA at least one-time point.  SARS-CoV-2 virus 

was successfully isolated from two of the viral RNA–positive patients. Viral particles that were visible were 

spherical and had distinct surface spike protein projections, consistent with a previously published SARS-

CoV2 image. Four serial feces samples from a seriously ill 78-year old patient with COVID-19 all tested 

positive for viral RNA; the patient subsequently died. Viral antigen was also detected in gastrointestinal 

epithelial cells of a biopsy sample, from this 78-year old COVID-19 patient. 
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Yong Z 2020 isolated live virus from the stools of one severe pneumonia case, pointing to a possible 

orofecal spread. There were unclear and sparse clinical details in the study report. 

A preprint identified by Susan Amirian on the patient-derived mutations impact pathogenicity of SARS-

CoV-2 seems to indicate that 3/3 stools contained live virus (see pdf p 24)2 and is capable of replicating in 

stool samples. 

Tian 2020 review (mainly based on Chinese data) reported that angiotensin-converting enzyme 2 (ACE2) 

and virus nucleocapsid protein were detected in gastrointestinal epithelial cells, and infectious virus particles 

were isolated from faeces. A case series of 28 hospitalised patients for whom feces samples were collected 

reported that SARS-CoV-2 virus was successfully isolated from two of the viral RNA–positive patients. 

Viral particles that were visible were spherical and had distinct surface spike protein projections, consistent 

with a previously published SARS-CoV-2 image.  [Xiao F 2020 b] Four serial feces samples from a 

seriously ill 78-year old patient with COVID-19 all tested positive for viral RNA; the patient subsequently 

died. Viral antigen was also detected in gastrointestinal epithelial cells of a biopsy sample, from this 78-year 

old COVID-19 patient. 

Zang R 2020 undertook a laboratory study that reported that human enterocytes express high ACE2 receptor 

levels, which could support infection with SARS-CoV-2. However, they reported the virus is rapidly 

inactivated in the GI tract. This poses the question of how enveloped coronaviruses could survive the low 

pH of the stomach and the effect of bile salts in the small bowel. 

An assessment of viral RNA in feces from 71 hospitalized patients with SARS-CoV-2 reported that viral 

RNA and viral nucleocapsid protein in gastrointestinal tissues was extracted from one patient. [Xiao F 

2020]  From the 1st to 14th February 2020, clinical specimens, including serum, nasopharyngeal, and 

oropharyngeal swabs; urine; stool; and tissues were obtained from 73 hospitalized patients infected with 

SARS-CoV-2 were obtained and tested for SARS-CoV-2 RNA. Immunofluorescent data showed that ACE2 

protein (a cell receptor for SARS-CoV-2) is expressed in the glandular cells of gastric, duodenal, and rectal 

epithelia, supporting the entry into the host cells. SARS-CoV-2 might therefore both infect the 

gastrointestinal system and transmit via the orofecal route, and detection of viral nucleocapsid protein in 

rectal epithelial cells suggests that some infectious viral particles can survive the adverse gastrointestinal 

environment. 

Ding S 2020 review cited evidence that SARS-CoV-2 can survive the adverse conditions in the 

gastrointestinal system. Both the S glycoproteins and the viral envelope must resist degradation to infect 

enterocytes. Heavy glycosylation of the large spike S protein has been shown to lead to resistance to the 

proteases, the low pH and bile salts found in the gastrointestinal system. Some gastric processes may 

actually facilitate viral entry into the enterocytes: in bovine coronavirus, one specific site on the S 

glycoprotein has to be cleaved by an intracellular protease or trypsin to activate viral infectivity and cell 

fusion.3 

Cruise Ships 

Evidence of fomite transmission of COVID-19 first emerged due to quarantine on the Diamond Princess 

Cruise Ship. The infection rate onboard was high and clinical harm was considerable onboard the ship. 

[Yamahata Y] Of those tested, 696 (19%) tested positive for COVID-19, of which 410 (59%) were 

asymptomatic. The structure of the cruise ship made it difficult to carry out the medical services required for 

an outbreak of an emerging infectious disease. The authors noted that one of the elevator halls may have 

been a transmission point because it was impossible for infected and non-infected people to use the elevator 

separately. Since all passengers were isolated in each cabin, supplies had to be delivered daily to each room. 

The disposal of the sewage was also a challenge and eventually, a service tender came to extract sewage 

from the ship. Fifteen of the 20 confirmed cases occurred in crew members among the food service workers, 

and sixteen cases occurred among those with cabins on deck 3, the deck on which the food service workers 

lived. [Kakimoto 2020] 

Choir Practice 

The high SARS-CoV-2 attack rate following exposure at a choir practice in Skagit County, Washington 

suggested that transmission of COVID-19 was facilitated by close proximity and physical contact and may 

have been augmented by the act of singing. [Hamner L 2020]. The 2.5-hour singing practice, however, also 

provided opportunities for orofecal transmission, as members shared snacks at the end of the practice.  
Acute Healthcare Settings 

An investigation of SARS-CoV-2 on surfaces and air contamination in an acute healthcare setting in London 

found that many hospital surfaces and air samples contained viral RNA. [Zhou J]  Viral RNA was detected 
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on 114/218 (52%) of surfaces and 14/31 (30%) of air samples. The proportion of surface samples 

contaminated with viral RNA varied by item sampled and by clinical area. And although viral RNA was 

more likely to be found in areas immediately occupied by COVID-19 patients than in other areas, 45% of 

the samples were from areas not immediately occupied by a COVID-19 patient. Surface contamination was 

detected on a range of items: computer keyboards, chairs, and alcohol dispensers had the highest proportion 

of samples. Viable virus, however, was not cultured from any of the air or surface samples. 

An analysis of 626 surface swabs within the Zhongnan Medical Center in Wuhan between 7th February and 

27th February 2020 found 14% of the 626 surface samples were positive for viral RNA. One third (32%) of 

the contaminated zones were found in the intensive care unit, 28% were in the obstetric ward specialized for 

pregnant women with COVID-19 and 20% were in the ward for COVID-19 patients. The most 

contaminated surfaces were self-service printers (20%), desktop/keyboard (17%), and door handles (16%). 

Hand sanitizer dispensers (20%) and gloves (15%) were the most contaminated protective equipment.4 

From January 24th to February 4th, three infected patients in airborne infection isolation rooms with 

anterooms and bathrooms had surface environmental samples taken at 26 sites.  In two symptomatic patients 

rooms, after routine cleaning all samples were negative. In the third patient’s room, samples were collected 

before routine cleaning and were found to be positive for 13 out of 15 (87%) sites (including air outlet fans) 

and 3 of 5 toilet sites (toilet bowl, sink, and door handle) positive. Patient C had upper respiratory tract 

involvement and two positive stool samples for SARS-CoV-2 on RT-PCR despite not having diarrhoea. 5 

A study in February 2020 the infectious diseases hospital Nanjing, China randomly sampled the 3-bed 

isolation rooms of the COVID-19 designated infectious diseases hospital, Nanjing, China.  [Ding Z 

2020] Environmental sampling was also carried out in four isolation rooms, a nursing station, a corridor, an 

air-conditioning system and other spaces in the airborne infectious-disease zone on the fifth floor of the 

hospital. Sampling procedures are described accurately and the air sampler twice needed to be quarantined 

despite wearing full PPE.  Airflow was also assessed between 4th and 5th floors in the building using a 

smoke tracer. 

Of 107 surface samples (37 from toilets, 34 from other surfaces in isolation rooms and 36 from other 

surfaces outside isolation rooms). Four samples were positive (2 two ward door door-handles, one bathroom 

toilet toilet-seat cover and one bathroom door door-handle). Three were weakly positive from a bathroom 

toilet seat, one bathroom washbasin tap lever and one bathroom ceiling exhaust louvre. One of the 46 

corridor air samples was weakly positive. 

The paper has a very clear colour-coded figure showing the timeline of onset and hospitalisation dates and 

the sampling dates of the events in the isolation rooms containing beds 2 and 3, beds 16-18, beds 31 and 32, 

and bed 55, and their 10 patients. The sampling dates on which positive samples were detected are also 

shown by a red tick. In each room, a patient and his/her bed are shown in the same colour. 

https://www.cebm.net/study/covid-19-toilets-dominate-environmental-detection-of-sars-cov-2-in-a-hospital/
https://www.cebm.net/study/covid-19-toilets-dominate-environmental-detection-of-sars-cov-2-in-a-hospital/


 

The figure shows a summary of the location of the samples taken in the isolation rooms. Reproduced from 

Ding Z, Qian H, Xu B, Huang Y, Miao T, Yen H-L, et al. Toilets dominate environmental detection of 

SARS-CoV-2 virus in a hospital.  medRxiv 2020.04.03.20052175 2020 

To determine the distribution of SAR-S-CoV-2 in hospital wards in Wuhan, China, Guo ZD6 tested air and 

surface samples. The virus was widely found on floors, computer mice, trash cans, and sickbed handrails. 

The nucleic acid test used did not indicate the amount of viable virus. The virus was also widely distributed 

in the air and patient masks also contained infected exhaled droplets and oral secretions. The authors 

recommended adequately disinfecting such masks before discarding them. 

A study in the First Affiliated Hospital of Zhejiang University, China found that strict disinfection and hand 

hygiene could decrease the hospital-associated COVID-19 infection risk of the staff in isolation wards. The 

study monitored the presence of SARS-Cov-2 among hospital environment surfaces, sewage, and personal 

protective equipment (PPE) of staff in isolation wards in the First Affiliated Hospital of Zhejiang University, 

China.  During the study period, 33 patients were hospitalized in isolation wards, and no SARS-Cov-2 RNA 

was detected among the 36 objects surface samples and nine staff PPE samples in isolation wards. 7 

Surfaces of objects were wiped with 1000 mg/L chlorine-containing disinfectant every 4 hours in the 

isolation ICU ward and every 8 hours in general isolation wards. Preprocessing disinfection equipment was 

added before sewage drainage from the isolation wards into the final sewage disinfection pool. The sewage 

samples from the inlet pool were found to be positive, and from the outlet of the preprocessing pool weakly 

positive, but the sewage sample from the last disinfection pool was found to be negative. No viable virus 

was detected by culture. 

Sewage 



Concentration and detection of SARS coronavirus was found in sewage concentrates in China in two 

hospitals receiving SARS patients prior to disinfection, and occasionally after disinfection. There was no 

live SARS-CoV detected in the sewage in these assays. In this study, the authors found that the virus can 

survive for 14 days in sewage at 4°C, 2 days at 20°C, and its RNA could be detected for eight days although 

the virus had been inactivated. [Wang XV 2020] 

Sentinel surveillance of SARS-CoV-2 in wastewater has been shown to anticipate the occurrence of 

COVID-19 cases. SARS-CoV-2 was detected in sewage 41 days before the declaration of the first COVID-

19 case in Spain and in frozen samples dating back to 12 March 2019. If this is confirmed, the results 

suggest SARS CoV-2 has been around longer than first thought. [Chavarria-Miró G 2020] 

Even at low COVID-19 prevalence, sewage surveillance could be a sensitive tool to monitor the viral 

circulation. SARS-CoV-2 RNA detection occurred in volumes of 250 mL of wastewaters collected in both 

areas at high (Milan) and low (Rome) epidemic circulation, according to clinical data. Six out of 12 samples 

were positive. [La Rosa G 2020] One of the positive results was obtained in a Milan wastewater sample 

collected three days after the first notified Italian case of autochthonous SARS-CoV-2 at Codogno. A 

second positive sample was taken on the 28th of February in Milan when COVID-19 cases were only 29. 

Environmental screening may, therefore, be a very sensitive tool to gauge viral presence before clinical 

symptoms become apparent. SARS-CoV-2 was detected in the sewage of five sites a week after the first 

COVID-19 case in the Netherlands. The identification of viral antigens in sewage samples occurred when 

the observed COVID-19 prevalence was around or even below 1.0 case per 100,000 people. Stronger signals 

were observed when the prevalence was 3.5 cases per 100,000 people or more. [Medema G 2020] The 

authors did point out that none of the isolates are likely to be viable and the testing method needs refining. 

A systematic review of what is known of the presence and survival of coronaviridae in various water 

settings included twelve articles. [La Rosa 2020] The authors remarked on the poor evidence base for 

enveloped viruses and that the methods of concentration and collection for these viridae may not be 

appropriate. Coroviridae have been isolated in different types of liquids from waste to surface water but in 

general, they appear to be unstable. Chlorination and higher temperatures lead to their inactivation. SARS-

CoV was detected in wastewater, domestic sewage, and tap water for 2 days at 20°C and up to 14 days at 

4°C. Chlorine was considered far more effective against CoV than other microorganisms because of its lytic 

action on the envelope. None of the samples for SARS-CoV 1 were viable but the presence of coronaviridae 

was widespread. 

• Table 5 La Rosa 2020. References of the Included Studies 
MERS-CoV and SARs-CoV-1 

MERS-CoV has been shown to infect human primary intestinal epithelial cells, small intestine explants and 

intestinal organoids.8 MERS-CoV has been detected in 42% of milk samples collected from lactating camels 

where it can survive for a prolonged period. And in the largest hospital-associated MERS outbreak in the 

Republic of Korea in 2015 (n=186) a history of direct contact accounts for only one in ten cases.9 A study of 

human primary intestinal epithelial cells and small intestine explants of MERS-CoV patterns identified the 

viral replication intermediates in stool specimen. MERS-CoV was found to be resistant to fed-state 

gastrointestinal fluids but less tolerant to the high acidic fasted-state gastric fluid. 

In 1977 the prolonged excretion of coronaviruses was first observed in feces.10 In the SARS-CoV-1 outbreak 

in 2002-03, a significant portion of patients had enteric involvement. For example, in the Toronto outbreak 

in 2003, 6% of 144 patients had diarrhoea on presentation.11 Also among 138 patients with SARS in Hong 

Kong, 20% presented with watery diarrhoea and 38% had symptoms of diarrhoea during the illness. 

Intestinal biopsy specimens showed the presence of active viral replication, and SARS-CoV RNA was 

detected in the stool of some patients for more than ten weeks after symptom onset.12 A retrospective study 

on specimens from 154 patients in Hong Kong with laboratory-confirmed SARS found the viral load to be 

the highest in stool specimens.13 Up to 70% of 75 patients in a community outbreak in Hong Kong 

developed watery diarrhea.14 This outbreak was linked to a faulty sewage system in the Amoy Gardens 

apartment complex, further suggesting orofecal transmission might be a route for transmission.15 

The human gastrointestinal tract might be a primary infection site for SARS-CoV. Ding et al used a 

monoclonal antibody specific for the SARS‐CoV nucleoprotein, and probes for the RNA polymerase gene 

fragment in four patients who died from SARS‐CoV-1.16 Virus was detected in the stomach, small intestine, 

distal convoluted renal tubule, sweat gland, parathyroid, pituitary, pancreas, adrenal, liver and cerebrum. 

The authors discussed that viruses in contaminated food and water may enter the human body through 
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epithelial cells covering the surface of the gastrointestinal tract, although there was no direct evidence to 

show that food‐borne transmission had occurred. 

A study from the sewage of two hospitals receiving SARS patients in Beijing found no infectious SARS-

CoV contamination in any of the samples collected, but did detect the nucleic acid in the sewage from the 

two hospitals before disinfection – providing further evidence that SARS-CoV-1 can be excreted by feces 

into the sewage system. 17 

Orofecal transmission 

Orofecal transmission occurs with a number of viruses. Enteroviruses, for example, are positive-sense 

single-stranded RNA viruses and transmit through the intestine. They affect millions worldwide each year 

and can be found in respiratory secretions and the stool of infected persons. Over 90% of infected 

individuals with enteroviruses have no symptoms or have non-specific symptoms. Norovirus is largely 

spread by the orofecal route through person-to-person contact, contaminated food or water, or from the 

aerosolized vomit of an infected person. It often occurs among those living in close quarters and leads to 

outbreaks on cruise ships and healthcare facilities that often requires quarantining of the facilities. 

Transmission of norovirus, therefore, shares some similarities with SARs-CoV-2 including superspreading 

events. 

Mounting evidence suggests that superspreading events have driven many of the local epidemics. 

Subsequent to identifying the index case in a French holiday chalet, SARS-CoV-2 was detected in 11 

additional people [Danis K 2020]; a single case travelling on a bus and attending a mass gathering appeared 

to be responsible for infecting 25 individuals [Chen Y 2020]; and the transmission of SARS-CoV-2 in South 

Korea was exacerbated by super spreading events in confined settings, including a hospital, a church and a 

gym. [Shim E 2020] 

Cluster sizes of more than 100 cases have been identified for hospitals, elderly care, worker dormitories, 

food processing plants, prisons, schools, shopping, religious events and ships.18 The vast majority of these 

were indoor settings. 

Some evidence suggests that close contact does not increase the risk of transmission. A convenience sample 

of 533 close contacts (404 actively monitored) of nine early travel-related cases in the United States 

identified two additional cases; both secondary cases were in spouses of travel-associated case-patients. 

[Burke 2020] No transmission was found among the 389 non-household contacts who completed active 

monitoring. For community contacts many reported having face-to-face contact (27/35; 77%) with the 

travel-associated case or spending time within 6 feet (34/38; 90%), and nearly all (43/45; 96%) could 

remember being in the same room as the travel-associated case-patient. Fewer (8/28; 29%) reported being 

within six feet of the patient while the patient was coughing. No community contacts were subsequently 

diagnosed with COVID-19. 

While most human Coronaviruses are considered not to transmit fecally this is not the case in animals. 

Feline coronavirus, for instance, is typically shed in feces of healthy cats and transmitted by the orofecal 

route to other cats.19 Pigs are also infected by the transmissible gastroenteritis coronavirus via the fecal-oral 

route.20 Bat Coronavirus infects the gastrointestinal and respiratory tracts of bats seemingly without causing 

disease.21 Transmission following exposure to camel feces has also been considered to be biologically 

plausible, although no evidence indicates whether this is possible. 22 

There is, however, evidence that SARS-CoV-2 can survive adverse conditions in the gastrointestinal system. 

It has been identified in endoscopic specimens of the esophagus, stomach, duodenum, and rectum of 

COVID-19 patients; substantial amounts of SARS-CoV-2 RNA have been consistently detected in stool 

specimens. [DIng S 2020] Various observational and mechanistic evidence presented throughout this 

evidence brief supports the hypothesis that SARS-CoV-2 can infect and be shed from the human 

gastrointestinal tract. 
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