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Brief Communication



Introduction: SARS-CoV 2003 outbreak

 First wave in Guangdong (40 cases by 20 January)

 16 November 2002

 first SARS case in Foshan

 17 November 2002

 Second case in Shenzen

 Restaurant chef, regular contact with live caged animals

 Second wave in Guangdong (265 cases by 9 February)

 31 January 2003

 Index case in Guangzhou

 Seafood merchant

 Transmission to Hong Kong (1527 cases by 26 April)

 Mid February 2003

 Doctor from Zhongshan travelled to Hong Kong

 13 March: WHO worldwide alert: Severe Acute Respiratory Syndrome (SARS)



SARS outbreak at Amoy Gardens, Kowloon Bay, Hongkong (2003)

 The index patient in this outbreak was a 33-year-old man who

lived in Shenzhen and visited his brother in Amoy Gardens

regularly.

 SARS symptoms developed on 14 March 2003. On that day

and 19 March he visited his brother who owned a flat in Block E

of the estate. He had diarrhea and used the toilet there.

 By 15 April 2003, there had been 321 SARS cases in Amoy

Gardens, with an obvious concentration in Block E (41%).



SARS outbreak at Amoy Gardens, Kowloon Bay, Hongkong (2003)

Hung LS. J R Soc Med (2003).16 April: SARS-CoV was identified



Schematic diagram of the sewage pipes of block E, Amoy Gardens



 Among 138 patients with SARS, 28 (20.3%) presented with watery diarrhea and up to 38.4% 

of patients had symptoms of diarrhea during the course of illness.

 Most diarrhea was self-limiting.

 SARS-CoV was also isolated by culture from intestinal biopsy specimens obtained by 

colonoscopy or autopsy.

 SARS-CoV RNA can be detected in the stool of patients (16%) for more than 10 weeks after  

symptom onset (in one patient).

 No successful virus isolation from stool samples.
Leung WK et al. Gastroenterology (2003).



Leung WK et al. Gastroenterology (2003).

Detection of active viral replication and virus excretion (SARS-CoV)

macrophage
infiltration

dilated cytoplasmic 
vesicles

virus-containing vesicles 
(active site CoV replication)

viral particles on the
luminal surfaces



MS Hakim et al. (Under review).

SARS-CoV-2: the virus



ACE2 as host receptor for SARS-CoV and SARS-CoV-2

 Angiotensin converting enzyme 2.

 Play a protective role in the lung.

 SARS-CoV-2-induced ACE2 downregulation and shedding.

Wan Y et al. J Virol (2020).

Andersen KG et al. Nat Med (2020).

Walls AC et al. Cell (2020).



Hamming I et al. J Pathol (2004).
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Zhang H et al. Gut (2020).

Expression of ACE2 and transmembrane serine protease (TMPRSS2) 

at RNA and protein levels in different tissues.



Introduction

 The outbreak of SARS-CoV-2 (formerly 2019-nCoV) infection emerged in December 2019 in 

Wuhan, China.

 Mean incubation period of 5.2 days.

 Symptoms in these cases were nonspecific, but commonly cause fever, cough, myalgia and 

pneumonia



Objective

To study epidemiological characteristics, clinical characteristics, and nasopharyngeal and 

rectal swab SARS CoV-2 testing result using real-time PCR.



Methods: Study design

This is a prospective observational study.

 Between January 22, 2020 to February 20, 2020.

 The research was conducted at the Guangzhou Women's and Children's Medical Center, 

Guangzhou City and Guangdong Province.



Methods: Participants

 745 total children with highly suspected were screened by real-time RT–PCR using 

nasopharyngeal swabs.

 All children quarantine until a SARS-CoV-2 diagnosis was ruled out by real-time RT-PCR.

 10 children positive (they were all recruited to this study).

 The children positive, were admitted to Guangzhou Women and Children’s Medical Center.



Methods: Data collection

 Demographic data: contact or exposure history, clinical presentations on admission, chest X-ray 

and laboratory tests.

 Laboratory data: complete blood count, urine and stool analysis, blood biochemistry, coagulation 

function, biomarkers of infection, viral testing, nasopharyngeal and rectal swabs, immunological 

testing (six items) and a cytokine profile (14 cytokines).

 Examination of viral excretion: respiratory (nasopharyngeal swab) and gastrointestinal (rectal 

swab).

 Nasopharyngeal and rectal swabs every 1–3 day throughout the hospitalization period.



Methods: Data collection

 Clinical information: 

1. clinical presentations and management

2. reviewing clinical charts

3. nursing records

4. chest X-rays 

5. CT scans 

 The accuracy of clinical data was confirmed by two pediatricians caring for the patients. 



Demographic and clinical characteristics



Demographic and clinical characteristics



Chronological changes in Ct values of Orf1ab and N genes using 
real-time RT-PCR after hospital admission



 All children have exposure history.

 One child was completely asymptomatic (patient 4).

 None of the patients had other symptoms commonly seen in adult patients.

 All patients received antiviral therapy with α-interferon oral spray initiated from admission 

(8,000 U, two sprays, three times a day). 

 No patient required respiratory support or intensive care unit care.

Demographic and clinical characteristics



 Patient 4 was asymptomatic but tested positive.

 Patient 6 was asymptomatic on the day his nasopharyngeal swab tested positive and then 

developed nasal congestion and rhinorrhea the following day.

 8 patients had positive tests after the onset of symptoms. 

Discussion



 In addition, 8 of 10 patients also had real-time RT-PCR-positive rectal swabs.

 Moreover, 8 of 10 patients (patients 1-6, 8 and 10) demonstrated persistently positive real-

time RT-PCR tests of rectal swabs after their nasopharyngeal testing had become negative.

 From the data showed suggesting potential fecal viral excretion.

Discussion



Discussion

Continue monitoring:

 Patients 2, 4, 7 and 10 were discharged home after two consecutive negative real-time RT-

PCR tests (separated by at least 24h) on rectal swabs.

 Their nasopharyngeal and rectal swabs were repeated weekly after discharge.

 Patients 4 and 7 negative, but patient 2 had a positive rectal swab again 13 day.

 Interestingly, the mother of patient 2, who was hospitalized for SARS-CoV-2 infection 

(COVID-19) and discharged from a different hospital during the same time period, also had 

a positive rectal swab test.



Discussion

Continue monitoring

Observed in patient 10:

 On 27 January and 11 February, the results were negative.

 Rectal swab test became positive again on 17 February, although his nasopharyngeal 

swab test remained negative.

 As of 20 Feb (at the end of the study), patients 1, 3, 5, 6, 8 and 9 were still testing positive 

rectal swabs.



Conclusions

 Viral RNA measurements suggest that viral shedding from the digestive system might be 

greater and last longer than that from the respiratory tract.

 Compared to adult patients, the ten pediatric patients reported here had clinically milder 

symptoms.

 These findings also suggest that rectal swab-testing may be more useful than 

nasopharyngeal swab-testing in judging the effectiveness of treatment and determining 

the timing of termination of quarantine.



Detection of SARS-CoV-2 in different types of clinical 
specimens

Wang W et al. JAMA (2020).



Detection of SARS-CoV-2 in different types of clinical 
specimens

Wang W et al. JAMA (2020).

cycle threshold



Gastrointestinal symptoms of COVID-19: a meta-analysis

Cheung KS et al. Gastroenterology (2020).



Stool viral RNA positivity rate: a meta-analysis

Cheung KS et al. Gastroenterology (2020).

68 of 138 patients (pooled prevalence: 48.1%, 95% CI: 38.3–57.9) tested positive for both respiratory 

and stool specimens (“R+S+”) after hospitalization



Cheung KS et al. Gastroenterology (2020).



Limitations of current studies

 Lack of systematic stool collection protocol in currently published studies. 

 The full extent of the stool positive rate remains to be characterized, particularly the peak timing 

and extent of fecal shedding. 

 It is however alarming to note that 70.3% of patients had stool viral RNA remaining positive 

despite negative respiratory specimens.



human small intestinal organoids DO support SARS-CoV and SARS-
CoV-2 replication

Lamers MM et al. Science (2020).



Lamers MM et al. Science (2020).
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Transcriptomic analysis of SARS-CoV-2 infected intestinal organoids 

Lamers MM et al. Science (2020).



Is SARS-CoV-2 an enteric pathogen?

Ding S and Liang TJ. Gastroenterology (2020).

√



Can SARS-CoV-2 directly infect GI tract bypassing respiratory system?

Ding S and Liang TJ. Gastroenterology (2020).

how can enveloped CoVs survive

the low pH of the stomach and

withstand the detergent effect of

bile salts in the small bowel?



Stability of SARS-CoV-2 in the intestine and in the feces?

van Doremalen N et al. NEJM (2020).

Feces?



Stability of SARS-CoV-2 in the intestine and in the feces?

Chin AWHC et al. The Lancet Microbe (2020).

Stability of SARS-CoV-2 in different pH



Future studies

 Are GI symptoms caused by viral replication in the enterocytes and its interaction with GI 

mucosal immunity? 

 Are infectious viruses shed in the fecal samples and can they be recovered in a laboratory 

setting? If so, is the fecal viral load sufficiently high for human transmission?

 How long can the excreted virus persist in the environment, more specifically in the sewage 

system? 

 Can fecally shedded virus infect animals that may serve as a reservoir for spread?

 During transmission, can gut be the first site of infection or does the virus spread to the gut 

from the respiratory or other tissues?

Ding S and Liang TJ. Gastroenterology (2020).
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