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Covid-19: A fecal-orally transmitted
disease with severe involvement of the
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Abstract

Undoubtely, the more salient feature, and the main cause of death, of the Covid-19 

disease is its pulmonary involvement, the so-called Acute Respiratory Distress 

Syndrome or ARDS. T he fact that the cause of the 2003 SARS outbreak, the SARS-

CoV1 virus, also induced a predominantly pulmonary disease, has put the focus on the 

lung, often overlooking one theme that is stubornly present at least in the Covid-19 

disease: the viruses are isolated in the feces of patients (syntomatic or asymptomatic 

alike) much after the nasopharyngeal swabs become negative.

Here  I present evidence strongly suggesting that, besides airborne spreading, the 

main transmission mode of the SARS-Cov-2 virus is of the faecal-oral type. I 

hypothesize that, in the near future, the Covid-19 disease could be silently transmitted 

through a predominantly faecal-oral mechanism. T his model is based in the more than 

probable existence of an intestinal reservoir in convalescent and, more conspicuously, 

in the likely large cohort of asymptomatic carriers. 
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T he implications of the study are broad and should prompt Health Authorities to 

planify the best possible ways to carry thoroughly designed programs to analize and 

curtail this mode of viral perpetuation and transmission.

 

1.T HE INT EST INAL VIRUS

T he closest relative of the SARS-Cov2 virus is the endogenous bat coronavirus RaT G13

(96.2% nucleotide homology). Much like the Cov2 in many humans, the RaT G13 does not

cause symptoms in bats but is believed to cause intra and inter-species spread through

droppings [1] . Importantly, as we will see below,  the bat virus shares the same receptor

on infected cells as both human SARS-Cov and SARS-CoV2[2].

 

For the last two months we have been reading about something that at the beginning

sounded like a curious phenomenon: the frequent positivity for the SARS-Cov2 virus in

fecal samples of asymptomatic contacts of people with the disease, or in covid-19

patients long after being negative for the virus in pharyngeal swabs. Indeed, in a first

published series, the fecal samples remained positive in half of the patients for a mean of

11.2 days after the respiratory tract samples became negative for SARS-CoV-2 RNA[3].

 In another study, 64.29% of patients remained positive for viral RNA in the feces after

the pharyngeal swabs turned negative for an average period of 7 (6‐10) days[4].

Interestingly, a recent case report showed that 3 out of 5 asymptomatic household

contacts of a physician with Covid-19 disease tested positive for SARS-CoV-2 on stool

specimens[5]. Finally, in the more recent patient series, duration of faecal viral shedding

ranged from 1 to 33 days after nasopharyngeal swab turned negative with one result

remaining positive after 47 days of onset of symptoms[6].

 

T ogether these results suggest that the virus is actively replicating in the patient's

gastrointestinal tract beyond what was believed to be the usual period of the initial

infection. T his very possibility has raised concerns among specialists allerted about the

public health issues that these findings imply for the future management of the disease[7]

.

 

But before we enter into a discussion about the meaning of those findings, we should be

reminded that the periods of fecal shedding reported so far are probably still not

definitive. Indeed, it should be pointed out that due to the recentness of the first disease

cases and the time of preparation of manuscripts, the reported follow-ups in the referred
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publications can’t be possibly longer than two months, which, not surprisingly, is

approximately the longest follow-up period reported. T his is why I forsee that, in the near

future, we will be witnessing positive fecal PCR tests, months and even years after

passing the disease or, more often than previouly thought, after an unreported

asymptomatic infection.

 

2.T HE ACE2 RECEPT OR AS T HE INT EST INAL CUE FOR T HE SARS-COV-2 VIRUS

Although it seems that there could be alternative receptors, it is beyond doubt that the

main SARS-Cov2 receptor on human cells is the hACE2 protease. T his protein has been

found to be expressed in many human tissues. After a thorough mining of the GT Ex

repository of human tissues, it has been reported that the small intestine, testis, kidneys,

heart, thyroid, and adipose tissue had the highest ACE2 expression levels. Importantly, in

this study, the small intestine was, by far, the tissue with the highest expression level

among the 31 different tissues analized. Of note, the expression level of ACE2 in the

lung lagged far behind those tissues (about one order of magnitude less expression

than the intestine)[8]. T his alone would suggests that the SARS-CoV2 virus could have a

preference for infecting the small intestine. Whether the intestinal infected cells are

epithelial, immune or mesenchymal remains to be elucidated.

 

In addition to ACE2, the SARS-CoV2 virus, in order to achieve an efficient cell entry and

infectivity rate, needs the action of another cell surface protease (T he transmembrane

Serine Protease 2 or T MPRSS2) on the virus Spike protein. Interestingly, T MPRSS2 is

relatively highly expressed along most of the intestinal tract[9], making the gut a perfect

terrain for viral survival and replication.

 

Finally, although the SARS-CoV2 virus has turned out to have a much higher infectivity

rate (i. E. more contagious) than its close relative, the SARS-CoV-1 (the cause of the 2003

SARS outbreak), the stability of both viruses seems to be similar under very different

experimental settings, excluding different extracorporeal survival rates as a plausible

explanation. T his indicates that, as has been pointed out,  differences in the

epidemiologic characteristics of these viruses probably arise from other factors[10].

Among these factors, one that now comes into play is fecal viral shedding. Although the

SARS-CoV-1 virus also seems to be eliminated through feces[11], it is not excluded that a

major difference in fecal viral load or fecal viral viability could account for the differences

in infectivity rates between the two viruses[12]. Interestingly,  the other coronavirus

causing a severe disease in humans, the MERS-Cov virus, does not use ACE2 as a
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doorway to enter human cells, and importantly, is only rarely present in the feces of

camels that are otherwise positive for the virus in nasal swabs[13], suggesting that the

high expression levels of the ACE2 protein in the human intestine could account for the

different infectious behaviors between those viruses. 

 

T hese findings alone highlight the importance of the ACE2 protease not only in the

physiopathology of the covid-19 related ARDS, but, importantly, in the infection of human

intestinal epithelial cells and the maintenance of the infectious intestinal niche of the

disease. 

 

3. INT EST INAL NICHES ARE A COMMON T HEME IN VIRAL INFECT IONS

Viral tissue reservoirs have been described for other viruses. T hese viral niches provide a

mechanism for chronic infective conditions that are often refractory to treatments

aimed at viral eradication. For instance,  the persistence of HIV in tissue reservoirs

remains a major obstacle to eradicating HIV in infected patients and it has been elegantly

shown that the large intestine is a major viral reservoir in Long T erm Non-progressive

infection (LT NPs) variants of the disease [14].  Also, 33% of stool samples from 179

children aged 0–6 years attending Danish day care centers tested positive for at least

one gastrointestinal virus although no gastrointestinal symptoms were reportedly

observed during the preceding two months for most (n = 144, 63%) of the positive

samples[15]. Additionally, the gastrointestinal mucosa can be an extrahepatic reservoir of

the Hepatitis C Virus (HCV) and that could contribute to viral recurrence after liver

transplantation[16]. 

 

T o summarize, so far, I have shown that the human coronavirus SARS-CoV2, the

causative agent of the Covid-19 disease, may have a preference to infect the human

intestine due, at least in part, to the high expression levels of its human receptor, the

ACE2 protein. By infecting cells in the intestinal wall, it is likely to perpetuate itself

long after the initial infection, thus becoming a potential source of continuous spreading. 

 

Incidentally, this intestinal reservoir could also provide an explanation for the small

number of cases of so-called “reinfection” based on positive retesting on

nasopharyngeal or rectal swabs after previous double negative testing [17]. T he main

argument in response to the re-infection thesis seems to be an early report showing that

reinfection could not occur in SARS-CoV-2 infected rhesus macaques[18]. In a humanly

understandable effort to dispel the possibility of a potential viral re-infection, many are
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sticking to this paper or, worst, to farfetched theories, as a proof that something like a

reinfection is scientifically unsound in such a short period of time. However reality is more

stubborn than theories and I believe that there is a different explanation for this

apparently inexplicable finding. In fact, current evidence sustains the idea that what looks

like a re-infection could actually reflect the existence of a continuous spread of the virus

from an intestinal reservoir. T o an untrained observer, a positive PCR test could seem as

a reinfection when it could actually reflect different viral replication rates in an individual

that never really was virus-free.

 

Finally, in the last few weeks, as a practicing pediatrician in Madrid, I have been witnessing

outbreaks of unusual symptoms (intestinal, cutaneous, protracted cough, etc.) in well

kept and isolated kids living with asymptomatic parents, most of them staying at home

for more than 6 weeks. T his alone should raise the question as to how in a confined

asymptomatic environment these symptoms can arise. A now likely explanation may lie in

the possibility that one (or both) of the parents be a silent spreader of the virus from

his/her intestinal viral niche.

 

In summary, hereby  I present evidence strongly suggesting that a major mode of

transmission of the SARS-Cov-2 virus is of the faecal-oral type. I hypothesize that, in the

near future, the Covid-19 disease could be silently transmitted through a predominantly

faecal-oral mechanism. T his model is based, much like in bats, in the more than probable

existence of an intestinal reservoir in convalescent and, more conspicuously, in the likely

large cohort of asymptomatic viral spreaders.

 

No doubt, there is an airborne mode of transmission in Covid-19 disease and we should

all be aware of the basic precautions to be taken to avoid this route of trasmission. By

now everybody is aware of terms such as "social distancing" or "N95 masks". I believe

that, from now on, the main emphasis should be put in the mode of  that threatens to be

the chosen way by the virus to expand and perpetuate itself around the globe: the fecal-

oral dissemination.

 

Since preparedness is key to survival, we should thus brace ourselves for the possibility,

as improbable as we think it could be, of a protracted pervasive way of viral penetration in

broad populations, through the silent continuous spread of viable viruses in human

feces.  
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