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Abstract

There is a new public health crisis threatening the world with the emergence and spread of novel
coronavirus (SARS-CoV-2). The outbreak of coronavirus disease 2019 (COVID-19), which
originated in Wuhan, China, in December 2019, has been declared a public health emergency of
international concern by WHO. Most patients infected with SARS-CoV-2 exhibited symptoms of
fever, cough, myalgia, fatigue and shortness of breath. Many infected people may be asymptomatic. It
is generally believed that airway exposure to respiratory droplets from an infected patient is the main
transmission route of this disease. However, apart from respiratory source, other source specimens
like faecal matter and urine could be possible for COVID-19 infectivity. The spreading other routes of
the virus has been alarming sign, both for public and health care professionals. Understanding the
spreading routes of SARS-CoV-2 is crucial for patient management and defining biosafety strategies
for public and health care workers.
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1. Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS- CoV-2) infection, which causes coronavirus
disease 2019 (COVID-19), first emerged in China in December 2019 and has now spread worldwide,
with a reported 60,16,976 confirmed cases and 3,70,153 deaths as of 01 June 2020 according to
WHO.!" The infection is typically characterized by respiratory symptoms, which indicates droplet
transmission. It is accepted that disease is transmitted by inhalation or contact with virus infected
material with incubation period ranges from 2 to 14 days. Now this source of infection is very well
established i.e. it is transmitted through direct contact with respiratory droplets of an infected person
(generated through coughing and sneezing). Individuals can also be infected from touching surfaces
contaminated with the virus and touching their face (e.g., eyes, nose, mouth). For the same, real-time
reverse transcriptase polymerase chain reaction (rRT-PCR) of nasopharyngeal or oropharyngeal
swabs (respiratory secretion) typically has been used to confirm the clinical diagnosis.

Previous studies on SARS and MERS have demonstrated that coronaviruses could transit and thrive
within the gastrointestinal system.ZPI4BIS1 Whether this novel corona virus can be potentially
transmitted in other ways than by respiratory droplets, is unknown. Hence there could be possibility
COVID-19 can be spread through other infected clinical specimens.

This could be a major concern for developing countries like India, where around 93322 active cases of
coronavirus disease 2019 (COVID-2019) and 5394 reported deaths to date (assessed on June 01, 2020)
in India.l”’ Hence it is important to take initial action to prevent further transmission, reduce the
impacts of the outbreak and support control measures.

Therefore, in the current review, reported literatures for virus shedding in stool and urine sample of
infected patients were assessed and summarized in table 1. This would give insight in defining
biosafety strategies and guidelines.
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2. Search strategy and selection criteria

A thorough search was conducted through the PubMed, Google scholar, ScienceOpen database and
web-based portals to find articles published till April 30, 2020 with no limitations by starting date.
Search is restricted to articles published in English, using the following keywords: “COVID19”,
“SARS-Cov-2”, “2019-nCoV”, “novel coronavirus”, “coronavirus”’, “SARS 27, “feces”, “faecal”,
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“stool”, “sewage”, “rectal”, “urine”, “transmission”, “Shedding” and “detection”.

Relevant article titles, abstracts and full text articles from retrospective, prospective,
observational/interventional, case reports, case series, meta-analysis and review papers published with
relevant findings regarding the novel corona virus existence in different types of biological
Specimens were reviewed. Studies were excluded for non-relevant data, had inappropriate
topics and were not pertinent to the focused purpose of the review.

3. Literature search review

The literature search revealed various articles, of which appropriate articles were selected according
to their abstracts and further reviewed focusing on stool and urine as test samples. These papers
described epidemiological, laboratory, clinical complications, radiographic abnormalities, medical
treatment as well as outcome data of patients with COVID-19. In addition, these publications also
reported information about presence & shedding of virus in different biological samples. About 22
publications (13 prospective studies, 6 case series & 3 retrospective studies) were reviewed for
presence of SARS-Cov-2 in urine samples of infected patients (Table 1).

During review of publication, it was found that some of the studies has limitations since sample
collection timing & method of detection was not uniformed like early collection or late during the
course of illness. However, studies mentioned that biological samples were collected systematically
when possible.

In these studies, approximately 1052 laboratory confirmed patients were enrolled & 413 patients urine
sample & 687 patients stool samples tested for existence of SARS-CoV-2 in specimens. As per
conducted search, SARS-CoV-2 presence were reported in urine sample of 10 patients & stool sample
of 261 patients.

Chen Y et al., reported that approximate 64% patients remained positive for viral RNA in feces after
pharyngeal swabs turned negative and the duration of viral shedding from feces after negative
conversion in pharyngeal swabs was 7 (6-10) days, regardless of COVID-19 severity. [*]

Ma X et al. found that 29.6% patients, all of whom were diagnosed with mild to moderate infection
and discharged 1 to 2 weeks ago, showed positive PCR results in their stool but negative results in
their respiratory specimens. )

As per continuous updates from scientific reports, asymptomatic infection is not uncommon. A recent
study on the prevalence of COVID-19 demonstrated that 27.7% laboratory confirmed cases did not
have any symptoms of infection. An asymptomatic case had SARS-CoV-2 RNA detectable in faeces
at least 9 days after viral clearance in the respiratory tract. It might be possible that asymptomatic
infected with SARS-CoV2 go undetected and represent as important contributors to virus
transmission in the community, causing the pandemic to propagate. '” Hence, these findings have
implications for our understanding of SARS- CoV-2 transmission that asymptomatic cases may be
shedding infectious virus and they could transmit it. "}

Similar information was also reported by other authors i.e. clearance of viral RNA in patients’ stools
was delayed compared to that in oropharyngeal swabs. !'?I"¥] Prolonged virus shedding is observed in
feces at the convalescent stage even more than 1 month, which raises a question concerning whether
the gastrointestinal tract may be another site of viral replication. '
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As per Wong SH et al. & Tian Y et al., the tropism of SARS-CoV-2 to the gastrointestinal tract, have
important implications to both patient care and infection control. Clinicians should be alert of the
gastrointestinal manifestations of Covid-19, especially as they may occur before the onset of fever and
other respiratory symptoms. !/ 16

Yeo C et al., reported that SARS-CoV RNA was found in the sewage water of two hospitals in
Beijing treating patients with SARS. When SARS CoV was seeded into sewage water obtained from
the hospitals in a separate experiment, the virus was found to remain infectious for 14 days at 4°C, but
for only 2 days at 20°C. [!7)

Till now, the infection control and surveillance focus on respiratory system. The ignorance of SARS-
CoV-2 shedding from other body system may cause troubles in the disease control. Public health
might be endangered by possible prolonged discharge of SARS-CoV-2 in extra-respiratory routes. '*!
Therefore, it can clinch that shedding of SARS-CoV-2 via other route should not be ignored as one of
the possible transmission routes of the virus.
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Table 1: Existence of SARS Cov-2 in biological samples in selected publications

Reference

Study type

Total enrolled

Urine specimen

Urine sample tested

Stool sample

Stool sample

patients tested positive tested tested positive
Wang W et al. ['¥) Prospective study 205 72 None 153 44
Wang L et al. 2 Prospective study 116 53 4 None -
LingY et al. ['Z Retrospective study 66 58 3 66 11
Chen Y etal. [® Prospective study 42 10 None 42 28
Peng L et al. 21 Prospective study 9 9 1 9 2
CaiJetal. 4] Case series 10 5 None 6 5
Lescure FX et al. 2% Case series 5 5 None 5 2
Pan Y etal. %3 Case series 82 2 None 17 9
Zheng S et al [13] Retrospective study 96 96 1 96 55
WangTo et al 24 Prospective study 23 18 None 23 4
Xie C etal. Prospective study 9 9 None 9 8
Young BE et al. 2% Case series 18 10 None 8 4
Mondanizadeh M 271 Prospective study 50 50 None 50 2
Huang Y et al. 2% Retrospective study 16 16 1 None -
Dona D et al ! Case Study 2 None None 2 2
Xiao F et al B Prospective study 73 None None 73 14
Liu Jetal 31 Prospective study 69 None None 4 4
Ma X et al P’ Prospective study 27 None None 27 8
Yuan Y et al B2 Case series 6 None None 6 6
XuY etal B3 Prospective study 10 None None 10 8
WuYetal B4 Prospective study 98 None None 74 41
Lei Z et al 3% Prospective study 20 None None 7 4
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4. Discussion

The global impact of this pandemic is yet uncertain. There are significant misconceptions and many
obstacles in the way of eradicating of COVID-19 pandemic. SARS CoV-2 transmits as a droplet
pathogen and considered as highly infectious agents and control measures recommended are those for
category A agents (considered the most dangerous category of infection). Several prospective,
retrospective and case studies have evident that some patients with SARS- CoV-2 infection have viral
RNA or live infectious virus present in faeces and/or urine, which suggests that another possible route
of transmission. Usefulness of recent evidence published in the context of existence of virus in other
specimens for decision making in clinic as well as public health is doubtful. However, this review
appraised epidemiological and clinical aspects of route of transmission and implementation of
successful measures for preventing its spread in Indian populations at initial stages of this pandemic.
As we know that greatest risk in COVID-19 is the transmission and it is important to break the
continuity to prevent transmission of infection to other people.
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