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Abstract. – OBJECTIVE: It has recently been 
reported that some COVID-19 patients have 
long-term positive fecal nucleic acid after dis-
charging from the hospital with negative nucle-
ic acid in the respiratory tract, but it is unclear 
whether COVID-19 patients with positive long-
term fecal nucleic acid tests have the risk of 
self-infection. 

PATIENTS AND METHODS: From January 25, 
2020 to March 9, 2020, 5 COVID-19 patients with 
negative respiratory tract nucleic acid and pos-
itive fecal nucleic acid were observed and stud-
ied to explore whether these patients can re-in-
fect themselves. Five patients with COVID-19 ac-
companied by diarrhea as the main gastrointes-
tinal symptoms were carefully observed through 
clinical symptoms, imaging and other auxiliary 
examinations. The RT-PCR technology was used 
to continuously detect fecal and respiratory vi-
ral nucleic acids. The IgM antibody was detect-
ed on the 7th day of admission and IgM/IgG at 
the time of discharge. 

RESULTS: All 5 patients had symptoms of fe-
ver and diarrhea upon admission. The fecal nu-
cleic acid was positive, as well as the throat 
swab was positive. All COVID-19 patients had 
positive IgM antibodies on the 7th day of admis-
sion and positive IgM and IgG at the time of dis-
charge, and there were no abnormalities in the 
gastrointestinal examination on discharge. All 
5 fecal nucleic acid tests were positive at the 
time of discharge. After continuous dynamic fol-
low-up for 3-15 days, no clinical symptoms re-
curred, and the last nucleic acid test was neg-
ative. 

CONCLUSIONS: There is no risk of self-in-
fection for COVID-19 patients with long-term 
2019-nCoV nucleic acid positive in feces.
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Introduction

In December 2019, there was an outbreak of 
pneumonia characterized by fever and expecto-
ration in Wuhan, Hubei Province. Most of the 
cases were related to the South China Seafood 
Market in Wuhan1. Infected patients developed 
fever and a cough rapidly and most severe cases 
developed difficulty breathing one week after 
the onset of the disease, while the mild cases 
only showed low fever and slight fatigue, and 
some patients developed diarrhea2. On January 7, 
2020, the novel coronavirus was identified by the 
Chinese Center for Disease Control and Preven-
tion (CDC) from patients’ throat swab samples, 
and the disease was latterly named COVID-19 
(Coronavirus Disease 2019) by the World Health 
Organization (WHO)3.

Since February 1, 2020, some confirmed pa-
tients with COVID-19 in Wuhan and Shenzhen 
were tested positive with fecal 2019-nCoV nu-
cleic acids, and the virus was also detected in 
the feces of the first confirmed patient with 
COVID-19 in the United States4. In March 2020, 
it was found that, after the patients’ respiratory 
tract samples were negative for 2019-nCoV, some 
of their fecal samples were positive for the virus 
for a long time. Therefore, many health work-
ers are concerned about the risk of fecal-oral 
transmission of those patients, and doctors are 
unsure of how to deal with this condition. In 
the current study, the clinical symptoms and 
fecal nucleic acid changes were analyzed, and 
auxiliary examinations were performed among 
five patients with long-term fecal 2019-nCoV 
nucleic-acid-positive and diarrhea. 
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Patients and Methods

Study Participants
Five patients with COVID-19-related diarrhea 

who were admitted to our hospital in Weifang 
from January 25, 2020, to March 9, 2020, were 
enrolled. The participants all meet the diagnos-
tic standards of the “COVID-19 Diagnosis and 
Treatment Program (Trial Fifth Edition)” issued 
by the National Health and Health Commission 
(ref). 

The epidemiological data, clinical symptoms, 
and laboratory and imaging results for those 
patients were recorded. The 2019-nCoV nucle-
ic-acid test in feces and throat swab were de-
tected by Polymerase Chain Reaction (RT-PCR). 
Among the patients, there were two males and 
three females aged on average 42 (35-56) years. 
Signed informed consent was obtained from all 
five patients.

Observation Methods
Information on the clinical symptoms of pa-

tients with COVID-19, such as fever, cough, 
and diarrhea, was collected. After admission, 
lymphocyte counts, and liver function mark-
ers of the blood were examined several times 
according to patients’ condition. The levels of 
2019-nCoV-Immunoglobulin M (IgM) antibod-
ies were detected by gold-labelled Western blot-
ting on the 7th day of admission and IgM and 
Immunoglobulin G (IgG) antibodies at the time 
of discharge.

Nucleic acids of COVID-19 in feces were 
detected by Real-time fluorescent quantitative 
RT-PCR. Throat swabs were used to detect nu-
cleic acids repeatedly according to the need for 
diagnosis after admission. According to changes 
in the disease, a chest CT examination was per-
formed every 2-4 days to observe the changes 
in lung during hospitalization, while abdominal 
ultrasound, abdominal CT, and whole-digestive 
barium meal fluoroscopy were performed on the 
day of discharge to assess the gastrointestinal 
lesions. 

Clinical discharge conditions included a nor-
mal body temperature for more than 3 days, 
significant improvement of respiratory symp-
toms, and significant absorption of pulmonary 
CT lesions. The patients were discharged after 
two negative 2019-nCoV nucleic-acid examina-
tions of throat swabs. The nucleic acids were 
analyzed using RT-PCR from throat swabs 
many times, in accordance with the clinical 

discharge conditions. Meanwhile, a fecal nu-
cleic acid test was conducted every 3 days. A 
dynamic observation of fecal nucleic acids, 
fever, and diarrhea was performed to ana-
lyze the self-infection risk of long-term fecal 
nucleic-acid-positive-patients with COVID-19 
diarrhea.

Throat Swab and Fecal 
Sample Collection

Samples were collected 2 hours after the 
patients had eaten. The swabs were used with 
sterile normal saline (swabs were not placed in 
the virus storage solution to prevent antibiot-
ics from causing allergies). The patients were 
asked to gargle with normal saline with their 
head slightly tilted back and mouth open wide, 
accompanied by an “ah” sound. With the bilat-
eral pharyngeal tonsils exposed, the swab was 
placed across the base of the tongue and used 
to gently rub back and forth across the bilateral 
pharyngeal tonsils at least three times, then 
wiped across the posterior pharyngeal wall at 
least three times. The swab head was placed in 
a tube containing 2 to 3 ml of virus preservation 
solution (also isotonic saline solution, tissue cul-
ture solution, or phosphate buffer solution), the 
stick was discarded, the tube was tightly sealed, 
and the sample was sent out for analysis. The 
fecal samples were collected in the morning and 
put into dedicated receptacles for specialized 
analysis.

Virus Nucleic Acid Testing
The throat swab and fecal samples from all 

patients were stored in virus collection media 
and sent to the Laboratory of Weifang Center 
for Disease Control and Prevention, where the 
presence of the 2019-nCoV strain was detected 
by RT-PCR. Ribonucleic Acid (RNA) was ex-
tracted from the patient samples and RT-PCR was 
performed. The virus information in the samples 
was amplified by PCR. If the signal was positive 
on PCR, the test was repeated to further verify 
the test results.

Statistical Analysis 
All experiments were repeated in triplicate, and 

all data were presented as the average of three in-
dependent experiments. Data were analyzed with 
SPSS (version 26.0, IBM Corp., Armonk, NY, 
USA) and presented as median (range). 
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Results

Clinical Symptoms
On admission, five patients had a fever; two 

patients had a fever of >38.5°C, while three had 
temperatures of 38.0°C, 37.8°C, and 37.5°C, re-
spectively, and the fever lasted for 7 (3-10) days. 
Interestingly, all five patients had diarrhea lasting 
for 5 (3-9) days. At the same time, three cases had 
cough lasting for 7 (3-10) days. As shown in Table 
I, no patients had nasal congestion, runny nose, 
sneezing, or difficult breathing.

Auxiliary Examination
Five patients had decreased lymphocyte with a 

duration of 7 (3-11) days, and liver function was 
normal in all patients. After admission, two pa-
tients were positive once for throat swab nucleic 
acids, two patients were positive twice, and one 
patient was positive three times. In all patients, 
only IgM antibodies were positive on the 7th day 
of admission and on discharge, but both IgM and 
IgG at the time of discharge. Regarding chest CT, 
one patient had no abnormalities and the other 
four patients had ground-glass opacity or patchy 
opacity with evident absorption for 9 (7-12) days 
(Figure 1). There were no bile duct abnormalities 
on hepatobiliary ultrasound or abdominal CT and 
no gastrointestinal organic lesions were found on 
whole-digestive barium-meal fluoroscopy for all 
five patients.

Follow-Up Results After Discharge of 
Patients With COVID-19

The first nucleic acid tests in feces on discharge 
day were positive in all patients. After discharge, 
fecal nucleic acid tests positive in 5 cases contin-
ued for 3-15 days, while all the patients had no 
clinical symptoms during this period. This result 
indicated that there is no self-infectious risk of 
COVID-19 patients with long-term 2019-nCoV 
nucleic-acid-positive in feces.

Discussion

The current study of five patients with 
COVID-19-related diarrhea, who were fecal nu-
cleic-acid-positive for a long time, revealed that 
(1) all the patients with COVID-19-related diar-
rhea were positive for fecal nucleic acids; (2) the 
duration of positive nucleic-acids in fecal samples 
(up to 15 days) was significantly longer than that 
in throat swab samples. (3) Patients who develop 

IgM and IgG antibodies remain fecal nucleic acid 
positive for long periods of time, but do not re-in-
fect themselves. 

All five patients with COVID-19-related di-
arrhea had positive fecal nucleic acids, which 
were not a result of sepsis spreading to the gas-
trointestinal tract because all the patients were of 
ordinary type and their clinical manifestations 
were not serious. It has been demonstrated that 
approximately 0.64% of human lung cells express 
angiotensin converting enzyme 2 (ACE2), and 
83% of these cells are type II alveolar epithelial 
cells (AT2). The type II alveoli that express ACE2 
account for approximately 1.4% of all AT2 cells, 
suggesting that COVID-19 is caused by S-pro-
tein interacting with human ACE2 and the virus 
infects the alveoli of the lower respiratory tract 
rather than the upper respiratory tract5. Zhou et 
al6 showed that the S-protein of 2019-nCoV main-
ly binds to ACE2 on the surface of human cells 
and that ACE2 is abundant in the epithelial cells 
of human lung and small intestine.

In this study, five patients with COVID-19 had 
both pulmonary and gastrointestinal symptoms; 
therefore, diarrhea may have been caused by a 
direct attack of 2019-nCoV on the intestines. 
Specifically, 2019-nCoV may enter the alveoli 
and small intestines via the throat by respiration 
and swallowing then attack the corresponding 
sensitive target cells to cause disease. In current 
study, one patient showed no lung injury and on-
ly significant gastrointestinal symptoms, which 
imply the differences of ACE2 expression among 
individuals.

Ling et al7 have demonstrated that ACE2 ex-
pression may be as high as 59.7% in the bile 
duct cluster, which is a potential route for viral 
infection that could lead to direct bile duct injury. 
In addition, researchers have found that ACE2 is 
highly expressed in human small intestines. Inter-
estingly, the level of ACE2 RNA in lung tissues 
is very low, small intestinal epithelial cells ex-
pressing ACE2 may be susceptible to 2019-nCoV 
infection, and there is evidence that diarrhea is an 
indicator of 2019-nCoV infection, suggesting that 
clinicians should pay more attention to diarrhea 
patients during COVID-19 outbreaks. Current 
studies showed that five patients with COVID-19 
had normal liver function, no bile duct abnormal-
ities on hepatobiliary ultrasound and abdominal 
CT, and no gastrointestinal organic lesions on 
whole-digestive barium meal fluoroscopy. The 
imaging examinations were conducted at the 
time of discharge, when gastrointestinal symp-
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toms such as diarrhea have been improved. Thus, 
it is possible that the imaging failed to show 
2019-nCoV invasion of the bile duct, improve-
ment of intestinal lesions, or minor lesions. 

As yet, no cases of 2019-nCoV fecal-oral trans-
mission have been reported, indicating that in-
fection through this route while in hospital or 
self-isolation is unlikely. The five patients en-

Footnote: √Positive of clinical symptoms; ■ Positive of chest CT; □ Negative of chest CT; ◆ Positive of nucleic acid test for 
throat swab; ◊ Negative of nucleic acid test for throat swab; ▲ Positive of nucleic acid test for feces; ∆ Negative of nucleic acid 
test for feces; ● Positive of IgM test; ∆ Positive of IgG test.

Table I. Symptom, image, and COVID-19 RNA test results.
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rolled in current study were discharged from 
hospital after throat swab nucleic-acid negative 
on two consecutive tests; however, they were 
positive for serum anti-2019-nCoV-IgM on two 
consecutive occasions and for IgG at discharge. 
This shows that, even if the patient comes into 
contact with the virus in his own feces, infection 
did not occur. Wu et al8 in bioRxiv, on February 
27, 2020, revealed that the prong protein structure 
of 2019-nCoV can combine with an antibody, 
which also proves the protective effect of anti-
body. In addition, no clinical symptoms were 
found during the period of positive fecal nucleic 
acid tests after discharge, proving that there was 
no self-infection in these patients.  

According to our results, we recommend that 
patients with COVID-19-related diarrhea should 
be monitored for fecal nucleic acids test, but this is 
not required for those without diarrhea; while pa-
tients with COVID-19-related diarrhea who have 
positive fecal samples should be tested for serum 
antibodies. Finally, the dynamic observations of 
patients with long-term fecal 2019-nCoV-positive 
samples are needed to further study the surviv-
ability and infectivity of the virus in feces.

Conclusions

Briefly, there is no risk of self-infection through 
fecal-oral transmission for the COVID-19 patients 
with long-term positive nucleic acid in feces.
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