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Coronavirus disease COVID-19 is highly infectious disease caused by SARS-CoV-2 virus as a novel coronavirus

led to pandemic. Due to fast transmission COVID-19 has become a global problem. The virus is spread by aerosol

from infected people and persists in the air for a long period. SARS-CoV-2 affects the lungs, but it can also affect

digestiv or cardiovascular systems, can attact the brain, damage vessels and can lead to neurological manifestation.

COVID-19 has several clinical symptoms and can lead to multiorgan dysfunction and death. On the other hand,

in some infected persons COVID-19 can take place asymptomatic. Due to the risk of rapid spread of COVID-19,

the early prediction of the onset of the epidemic is important. The Water Based Epidemiology (WBE) is an effective

tool for monitoring the number of infections and can serve as a tool to monitoring various human activity including

health status of population in given area. One of the advantage of WBE in last pandemic is their capability to reveal

the outbreaks at an early stage, including presymptomatic or asymptomatic transmission of SARS-CoV-2. The use

of WBE is based on the principle of viral shedding in stool samples and on the detection of SARS-CoV-2 viral mRNA

by PCR method in wastewater samples. On the other hand, some non-specific markers from COVID-19 infected persons

can also be used in WBE. Viral infections are associated with inflammation. Neopterin, a pteridine derivative, is produced

in the metabolism after some stimulus. Neopterin was found in urine and other body fluids, as blood serum, cerebral

spinal fluid in COVID-19 infected persons in high levels. Through urinary excretion, neopterin was detected

in wastewater samples. The other markers, as toxin-like peptides, similar or identical to toxic components of venoms

from animals, such as conotoxins, phospholipases, phosphodiesterases, zinc metal proteinases, and bradykinins, were

identified in blood plasma, urine and faecal samples from COVID-19 patients. These markers, including neopterin,

can be potencially useful in WBE as markers of rapid prediction of the onset of the epidemic. The early detection

of the presence of SARS-CoV-2 within communities can also give healthcare authorities time to prepare for potential

outbreaks and time to prepare measures to protect population. Acknowledgment: This study was supported by the project

VI04000017 „Use of wastewater monitoring as an early warning tool against the emergence of an epidemiological

situation” Security Research 4.VS BV III of the Ministry of Interior of the Czech Republic.

Keywords: SARS-CoV-2; Wastewater Base Epidemiology (WBE); biomarkers; rapid warning

Reference

1. Jones DL., Baluja MQ, Graham DW, Corbishley A, McDonald J E, Malham SK, Hillary LS, Connor TR, Gaze

WH, Moura IB, Wilcox MH , Farkas  K: Shedding of SARS-CoV-2 in feces and urine and its potential role in

person-to-person transmission and the environment-based spread of COVID-19. Science of the Total

Environment. 2020; 749, 141364. https://doi.org/10.1016/j.scitotenv.2020.141364 

2. Lowe N, Bencko,V.: Using Wastewater Based Epidemiology as an Upcoming Tool for the Prediction and

Control of Covid-19 Disease Outbreaks. American Journal of Biomedical Science & Research. 2021;14(2).

AJBSR.MS.ID.001975. DOI: 10.34297/AJBSR.2021.14.001975

3. Brogna C, Cristoni S, Petrillo M, Querci M, Piazza O, Van den Eede G. Toxin-like peptides in plasma, urine

and faecal samples from COVID-19 patients. F1000 Research. 2021; Jul 8;10:550. doi:

10.12688/f1000research.54306.2. PMID: 35106136; PMCID: PMC8772524.

Since 1925

2
7

t
h
I
n
t
e
r
d
i
s
c
i
p
l
i
n
a
r
y
 
T
o
x
i
c
o
l
o
g
y
 
C
o
n
f
e
r
e
n
c
e
;
 
h
t
t
p
s
:
/
/
t
o
x
c
o
n
2
0
2
2
.
b
p
p
.
c
z
/

2
9
.
8
.
 
-
 
1
.
9
.
2
0
2
2
,
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
H
r
a
d
e
c
 
K
r
a
l
o
v
e
,
 
H
r
a
d
e
c
 
K
r
a
l
o
v
e
,
 
C
z
e
c
h
 
R
e
p
u
b
l
i
c

18


