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ABSTRACT Objectives. To implement and evaluate the use of wastewater sampling for detection of severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) in two coastal districts of Buenos Aires Province, Argentina.
Methods. In General Pueyrredon district, 400 mL of wastewater samples were taken with an automatic sam-
pler for 24 hours, while in Pinamar district, 20 L in total (2.2 L at 20-minute intervals) were taken. Samples were
collected once a week. The samples were concentrated based on flocculation using polyaluminum chloride.
RNA purification and target gene amplification and detection were performed using reverse transcription poly-
merase chain reaction for clinical diagnosis of human nasopharyngeal swabs.

Results. In both districts, the presence of SARS-CoV-2 was detected in wastewater. In General Pueyrre-
don, SARS-CoV-2 was detected in epidemiological week 28, 2020, which was 20 days before the start of an
increase in coronavirus virus disease 2019 (COVID-19) cases in the first wave (epidemiological week 31) and
9 weeks before the maximum number of laboratory-confirmed COVID-19 cases was recorded. In Pinamar
district, the virus genome was detected in epidemiological week 51, 2020 but it was not possible to carry out
the sampling again until epidemiological week 4, 2022, when viral circulation was again detected.
Conclusions. It was possible to detect SARS-CoV-2 virus genome in wastewater, demonstrating the useful-
ness of the application of wastewater epidemiology for long-term SARS-CoV-2 detection and monitoring.
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The etiological agent of coronavirus disease 2019 (COVID-19) Effective surveillance of SARS-CoV-2 is vital to estimate

is severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), which belongs to a large family of single-strand RNA
viruses that can infect animals including humans. SARS-CoV-2
infection in humans mainly presents as respiratory, gastrointes-
tinal, hepatic, and neurological diseases. The virus can spread
from an infected person in the form of small liquid particles
(1). SARS-CoV-2 RNA has been detected in upper and lower
respiratory tract fluids and also in the stool, blood, and urine of
infected people. The presence of the virus in feces seems to be
independent of the presence of gastrointestinal symptoms (2).

the extent of infection circulating in the human popula-
tion. The number of positive cases of COVID-19 gives some
measure of disease prevalence in the population; however,
it only provides information about people who have been
tested and have shown symptoms of the disease. Asymptom-
atic carriers who do not have any symptoms of COVID-19
may still be infected and can spread the infection to other
people without knowing. Therefore, relying solely on the
number of positive cases can underestimate the true preva-
lence of the virus in the population. Other measures, such as
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testing, contact tracing, and monitoring of the spread of the
disease, are necessary to obtain a more accurate picture of its
prevalence (3).

The use of wastewater to detect human enteric viruses began
with the detection of polyomavirus; since then, different DNA
and RNA viruses have been found in such samples (4, 5). Viral
nucleic acid particles can be protected by organic components
in untreated wastewater, and can be used to monitor and char-
acterize the prevalence of the human virome (collection of
viruses in and on the human body) through polymerase chain
reaction (PCR) amplification of virus-specific sequences (5, 6),
especially in populations where health systems do not allow
more specific and expensive monitoring (7).

As SARS-CoV-2 is shed in feces in relatively high amounts
(8), wastewater analysis can provide a useful indicator of dis-
ease incidence at any point in time, particularly as most urban
centers are served by only one or two centralized wastewater
treatment plants. This provides a single integrated signal for
up to millions of people in just a few samples (9). As such, lab-
oratories in many countries have evaluated the detection of
SARS-CoV-2 in wastewater, envisaging the possibility of using
this measure as an early warning of virus circulation in the
community (9-11).

During the pandemic, the most critical moment was at the
beginning of 2020, when it was essential to know the number
of active cases of COVID-19 so as to take the appropriate pub-
lic health measures to limit its spread, for example, whether
to enforce mandatory isolation or to allow people to travel.
However, at this time, the hospital and laboratory supplies
required for diagnosis of SARS-CoV-2 infection were insuffi-
cient in almost all countries. Given this situation, the possibility
of detecting viral circulation in a few wastewater samples
was proposed as an effective epidemiological tool. Such a tool
could be a quick, sensitive, and reasonable option to monitor
the spread of the virus in the population. However, wastewa-
ter samples are heterogeneous, and the first important step is
wastewater concentration. Therefore, many of the proposed
protocols included the use of costly high-tech equipment and
supplies, such ultrafiltration or the use of electronegative mem-
branes (9, 12-15), which are not always available in all areas.
RNA extraction and specific gene amplification steps also have
methodological challenges, especially the presence of inhibi-
tors, sensitivity of the technique, and its reproducibility (16-18).
All the steps have to be carried out in laboratories with a high
biological safety level, which are not available in all countries
or regions.

In this context, the objective of this study was to implement
and evaluate appropriate low-cost protocols for the sampling
and concentration of wastewater from different locations on the
south-east coast of the province of Buenos Aires, Argentina, in
order to detect SARS-CoV-2.

METHODS

Sampling sites and collection of wastewater
samples

In this study, untreated wastewater samples were col-
lected from effluent treatment plants in two coastal districts
in the south-east of the Buenos Aires Province, Argentina.
The first plant, run by the Obras Sanitarias Sociedad de
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Estado company, was in Mar del Plata, the largest coastal
city in General Pueyrredon district (Figure 1), with a popula-
tion of 682 605 inhabitants. The district covers a total surface
area of 1 453.44 km?, of which Mar del Plata urban area cov-
ers 79.48 km?* Mar del Plata is an important tourist center in
Argentina, and receives more than 8 000 000 tourists each
year, mainly from December to March (the summer season).
General Pueyrredon district is also an important fishing port
and has food, textile, and metalwork industries. The area
is also one of the main production centers for horticultural
soils in the country.

The wastewater effluent network of General Pueyrredon
is shown in Figure 2A. The pumping stations, located in low
points of the city, receive the wastewater liquids that arrive by
gravity from different watersheds. The liquids are then pumped
out to the maximum collectors. The sampling zone was a point
before the effluent treatment stage (Figure 2A), where 97% of
the urban effluent from homes and industries connected to the
system is concentrated. Given the variation in the population
size (depending on the tourist season) and industrial activities,
the volume and heterogeneity of the effluent varies consider-
ably by time.

The second study site was in the district of Pinamar (Figure 1),
which is a seaside area 345 km from Buenos Aires city. It has a
total area of 66 km?, and a stable population of 40 259 inhabi-
tants. The business of Pinamar is tourism and about 2 900 000
tourists a year visit the area during the summer season. In
spite of its extensive beach front and clean sand, the general
infrastructure is quite limited and only the 18% of the popu-
lation is connected to the wastewater network. This network
dates back to the 1940s and has not been updated since then
(Figure 2B). The town with the greatest sanitation coverage is
Pinamar, followed by Ostende, Valeria del Mar, and the coastal
area of Caril6. The wastewater system consists of fiber cement
pipelines that transport the effluent by gravity to a series of
coastal enclosures (19). These enclosures are interconnected
to a central chamber from which the effluent is conveyed to
the wastewater treatment plant. The effluent access consists of
seven pipes that discharge, simultaneously, into a central stor-
age chamber, and from there to a series of aeration lagoons.
The wastewater treatment plant is run by the Cooperativa de
Agua y Luz Pinamar and treats around 4 000 m*® and 14 000 m?
of effluent daily during the winter and summer seasons,
respectively. Finally, the treated effluent permeates to infiltra-
tion ponds located in the south, which occupy a surface area
of 26 hectares and represent 40% of the annual recharge of the
aquifer (20). The sewage effluent samples were taken at the
sewage treatment plant inlet pipe where the seven pipes men-
tioned above are mixed.

Samples were collected using two types of sampling tech-
niques. In the General Pueyrredon wastewater treatment
plant, samples were collected weekly for 24 hours from May
2020 to March 2022 using an automatic sampler located at the
entrance of the plant (Figure 3, panels A and B). A sample of
400 mL of wastewater water was collected between Saturday
mornings and Sunday mornings to avoid industrial effluents.
At Pinamar, samples were taken manually from the open
mixing pipe by drawing a total equivalent volume of 20 L at
20-minute intervals (2.2 L per sample) between 09:00 and 12:00
on Fridays during the summers of 2020-2021 and 2021-2022
(Figure 3, panel C).
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FIGURE 1. Sampling areas in the province of Buenos Aires, Argentina
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Sample concentration and RNA extraction

Concentration of SARS-CoV-2 genetic material from the
wastewater collected at the General Pueyrredon plant was
carried out by aluminum-driven flocculation according to the
Standard Methods for the Examination of Water and Waste-
water (21) and Randazzo et al. (22). For this, 400 mL water
samples were adjusted to pH 6.0 and precipitated with alu-
minum hydroxide. The final pellet was resuspended in 1 mL
of phosphate-buffered saline. Wastewater concentration was
performed six times. Samples from the wastewater treatment
plant in Pinamar could not be concentrated there because of
the lack of adequate equipment. Therefore, at the beginning
of the sampling, an attempt to concentrate the solids in the
wastewater was made using a commercially available floccu-
lant (Figure 3, panels C-H). For this, 5 mL of 15% aluminum
chloride solution (Clorotec Clarificador®, Escobar, Buenos
Aires, Argentina) was dissolved in 20 L of untreated water
effluent. Then, the samples were left to decant for 2 h at room
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temperature and out of sunlight to avoid re-suspension of the
flocs. The supernatant was discarded and the precipitated
sludge (360 mL) was collected in three sterile 120 mL contain-
ers each. Wastewater concentration was performed twice. The
samples were labeled and transported to the Administracion
Nacional de Laboratorios e Institutos de Salud-Instituto Nacio-
nal de Epidemiologia J.H. Jara in Mar del Plata in portable
coolers, according to the WHO biosafety recommendations.
In order to compare protocols, some of the General Pueyrre-
don wastewater water samples were concentrated using the
polyaluminum chloride flocculation protocol described by
Wehrendt et al. (23).

The samples from Pinamar taken in 2022 were concentrated
according to the Wehrendt et al. protocol (23). For this step, 250
pL of each sample was used to perform the RNA purification
using the TRIzol™ reagent (Invitrogen™, Waltham, MA, USA)
protocol, followed by RNA isolation using QIAamp R Viral
RNA Mini Kit (QIAGEN, Hilden, Germany) according to the
manufacturer’s instructions.
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FIGURE 2. Wastewater effluent networks in the two districts sampled, Argentina: A) General Pueyrredon; B) Pinamar
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Notes: Panel B. The blue lines indicate the route of the wastewater pipelines which carry the effluent to the discharge chambers (red rectangles), and from there to the municipal treatment plant (green rectangle).

Finally, the treated effluent goes to the infiltration ponds.
Source: prepared by authors
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FIGURE 3. Wastewater sampling of two districts, Argentina: A) and B) automatic sampler in General Pueyrredon wastewater
treatment plant; C-H) wastewater treatment plant-Cooperativa de Agua y Luz Pinamar, Pinamar, C) extraction of sewage effluent
samples, D) flocculant addition, E) effluent homogenization, F) pH and temperature determination, G) appearance of the concen-
trate after 3 hours, H) conditioning of the samples for transfer to the laboratory in Mar del Plata.

Source: all photographs were taken by the authors and are unpublished.

Reverse transcription PCR analysis

The following reverse transcription PCR (RT-PCR) analyses
were done. For SARS-CoV-2 RNA detection in the wastewater
samples, the Real-Time Fluorescent RT-PCR Kit (BGI, Cam-
bridge, MA, USA) was used to amplify SARS-CoV-2 ORFlab
gene, including amplification of human B-actin gene as an inter-
nal control according to the manufacturer’s instructions. E and

B)—

RdRp genes were also detected, using qScript XLT One-Step
RT-qPCR ToughMix 2X (Quanta BioSciences, Inc., Gaithersburg,
MD, USA) which contained 0.4 pM of each primer, 0.25 uM
of probe and 5 pL of template RNA. AccuPower® SARS-
CoV-2 Multiplex Real-Time RT-PCR Kit (Cat. No. SCVM-2112,
Daejeon, Republic of Korea), which is able to detect E, RdRp
and N genes, was used following manufacturer’s guidelines.
Additionally, DiaplexQ Novel Coronavirus (SolGent Co. Ltd,
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Daejeon, Republic of Korea), with Orfla and N target genes
and an internal positive control, was used as test validation.
All RT-PCR amplifications were performed in 20 uL of reaction
mixtures. These detection systems changed due to the difficul-
ties in obtaining supplies during the project.

The RT-PCR assays were performed using a Bio-Rad CFX96
thermal cycler (Bio-Rad Laboratories, Hercules, CA, USA). For
each PCR run, a series of positive and negative controls was
included. To avoid contaminant effects on RT-PCR assays, 1/10
dilutions of some RNA samples were used. Primer sequences
and probes are described in Table 1.

Epidemiological data

Epidemiological data from General Pueyrredon and Pinamar
districts, such as number of confirmed active and suspected
COVID-19 cases a day, were obtained from the national and
provincial health agencies, and from data provided by the
Administracion Nacional de Laboratorios e Institutos de
Salud-Instituto Nacional de Epidemiologia Dr. J.H. Jara.

RESULTS
Effluent characteristics

Biological oxygen demand (BOD) and chemical oxygen
demand (QOD) values were similar in both districts, with val-
ues ranging between 150-200 mg O,/L and 250-350 mg O, /L
respectively. Although these parameters can be assigned to
domestic wastewater effluents, in Mar del Plata, the service
provider indicated that after the resumption of industrial activ-
ity, the BOD and QOD values increased to 240 mg O, /L and 485
mg O,/L, respectively. This did not occur in Pinamar because
there is no industrial activity, only tourism.

Analysis of SARS-CoV-2 in wastewater

From the onset of cases in the region, protocols for wastewa-
ter sampling and concentration, and detection of SARS-CoV-2

Cimmino et al. « SARS-CoV-2 in urban effluent, Argentina

were developed based on virus detection systems using human
nasopharyngeal swab samples.

In General Pueyrredon district, during epidemiological
week 28 in 2020, the presence of the virus was detected in the
effluent for the first time, while 167 COVID-19 cases were con-
firmed by laboratory diagnosis from 508 suspected cases. This
first detection was 20 days before the start of the increase in
cases of the first wave of the COVID-19 epidemic in General
Pueyrredon district (epidemiological week 31) and 9 weeks
before the maximum number of cases. In epidemiological week
34 of 2020, the cycle threshold (Ct) value reached 34, equiva-
lent to about 4 500 viral copies per mL of effluent, based on
the target copy number gene used as the positive SARS-CoV-2
control (6). The maximum number of confirmed cases in the
first wave in General Pueyrredon district was in epidemiologi-
cal week 39, 2020 with 1 043 confirmed cases of 2 084 suspected
cases. In epidemiological week 52, 2020, laboratory-confirmed
cases reached a peak, and the virus was detected in the efflu-
ent, while between epidemiological weeks 2, 2021 and 16, 2021,
the virus was not detected. In epidemiological week 17, 2021,
the virus was again detected in the wastewater, which antici-
pated the peak of cases confirmed in nasopharyngeal swabs:
1 931 cases detected by RT-PCR in epidemiological week 20,
2021 (Figure 4A).

In the collection and concentration of the samples from
Pinamar effluent, alternative protocols were tested, which may
be useful for small towns without proper infrastructure and
equipment. The first sample (in summer 2020-2021) was con-
centrated by a commercially available 15% aluminum chloride
solution (Clorotec Clarificador®). The presence of the virus
genome was seen in epidemiological week 51, 2020 when 64
confirmed cases were recorded. The summer of 2021 was rainy
and when the town received the highest influx of tourists,
during the Easter holidays in 2021, a big storm occurred which
flooded some areas. As a result, it was not possible to carry out
the sampling again in Pinamar until epidemiological week 4,
2022, when viral circulation was again detected in the waste-
water and 251 cases of COVID-19 confirmed by laboratory
diagnosis were recorded (Figure 4B).

TABLE 1. Primers and probes used in real-time reverse transcription polymerase chain reaction for SARS-CoV-2 RNA ampilification

Target Name

Orfiab ORF1ab-F
ORF1ab-R
ORF1ab-P

E E_Sarbeco_F1
E_Sarbeco_R2
E_Sarbeco_P1
RdRP_SARSI-F2
RdRP_SARSr-R1
RdRP_SARSr-P1
B-globin F
B-globin R
B-globin P
Orfla Orfla

N N

RdRp

Human B-globin

Reference
(24)

Sequence (5" — 3)
CCCTGTGGGTTTTACACTTAA
ACGATTGTGCATCAGCTGA
CCGTCTGCGGTATGTGGAAAGGTTATGG
ACAGGTACGTTAATAGTTAATAGCGT
ATATTGCAGCAGTACGCACACA
ACACTAGCCATCCTTACTGCGCTTCG
GTGARATGGTCATGTGTGGCGG
CARATGTTAAASACACTATTAGCATA
CCAGGTGGWACRTCATCMGGTGATGC
TGCACGTGGATCCTGAGAACT
AATTCTTTGCCAAAGTGATGGG
CAGCACGTTGCCCAGGAGCCTG
Not available
Not available

(29)

(26)

DiaPlexQ™ novel coronavirus (2019-nCoV)
detection kit (SolGent Co., Ltd, Daejeon,
Korea)

SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
Source: prepared by authors
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FIGURE 4. Presence of the SARS-CoV-2 viral genome in wastewater and number of COVID-19 cases (assessed and confirmed), by

epidemiological week: A) Mar del Plata; B) Pinamar
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Note: Data are available on request from the corresponding author.
Source: prepared by the authors from the results.

DISCUSSION

Wastewater-based epidemiology has great potential as a
complementary solution to clinical testing. This is because
wastewater testing can cover an entire community with only
a few samples, the cost is relatively low, and it can detect

asymptomatic or unreported cases. This strategy was not
only successfully applied for the detection of SARS-CoV-2
but was previously used for other human viruses (6, 8). This
monitoring method has been implemented in many countries
around the world in surface wastewater and treatment plants
(27, 28).
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In this study, to assess wastewater testing as a tool to evaluate
the circulation of SARS-CoV-2 in the community and to estab-
lish the relationship between confirmed cases of SARS-CoV-2
infection and SARS-CoV-2 titer in the effluent, a systematic
follow-up was carried out by epidemiological week. The two
districts chosen had different population sizes and infrastruc-
ture. The concentration and detection protocols used allowed
the early detection of SARS-CoV-2 in the effluent when the
number of laboratory-confirmed cases was low in both dis-
tricts, especially during lockdowns. Based on these results, we
hoped to find an association between the decline in the Ct value
(number of viral copies) and the rise of the number of cases.
However, the Ct values detected throughout the monitoring,
did not vary much.

The difficulties imposed by the COVID-19 pandemic did not
give enough time to standardize the protocols for wastewater
testing, so each region had to adapt the monitoring method
based on its health infrastructure and economy. Among the
different concentration methods for wastewater effluent for the
detection of pathogens, the most used methods were based on
ultrafiltration (29), precipitation (30), and flocculation (31).

At the wastewater treatment plant in General Pueyrredon,
two aluminum-driven flocculation concentration methods were
tested (22, 23) and the viral presence in the effluent was simi-
lar in both cases based on Ct values (data not shown). On the
other hand, using a commercial flocculant in Pinamar, SARS-
CoV-2 could only be detected during the lockdown period, and
no viral presence was recorded after tourism restarted. This
finding may be because of the dilution of the samples due to
the increase in water consumption in the town. For this reason,
another concentration protocol was used (23) and viral pres-
ence in the samples from the Pinamar wastewater treatment
plant was again recorded (Figure 4B).

To understand our results, it is important to highlight how
people traveled during the time of our study. To limit the spread
of SARS-CoV-2 in the population, the national government of
Argentina issued a preventive and mandatory social isolation
order throughout the country from March 20, 2020 (decree
297/2020). This compulsory measure banned people from trav-
eling within cities and across the country, with the exception
of personnel considered essential. On April 27, 2020, in some
areas of the country, more flexible measures were introduced
through decree 520/20, based on the health situation. This
decree allowed greater movement of people but with social
distancing and observation of health measures, such as the
use of personal protection and hygiene. General Pueyrredon
introduced this measure on November 29, 2020 and Pinamar
on June 28, 2020. Since December 2020 both regions have been
open to tourism, and the vaccination campaign began through-
out the country.

The highest number of laboratory-confirmed cases in General
Pueyrredon was in epidemiological week 39, 2020. However,
the first RT-PCR signal from the wastewater samples was
detected in epidemiological week 28, 2020, when industries
were closed and the mandatory social isolation order was in
place. This signal anticipated the increase in cases about 20 days
before the start of the first wave of the pandemic (in epidemi-
ological week 31), and 9 weeks before the maximum peak of
cases. In epidemiological week 51, 2021, when the lockdown
finished and tourism restarted, the virus titer increased because
of family gatherings during the Christmas and New Year

Cimmino et al. « SARS-CoV-2 in urban effluent, Argentina

holidays. As a result, COVID-19 cases increased from 5 038 to
24 673 in epidemiological week 2, 2022. Despite this increase,
the Ct of the effluents did not change in the same way, and only
a small decrease in the Ct value was observed, perhaps because
of the dilution effects as a result of the seasonal increase in the
population.

In the case of Pinamar, SARS-CoV-2 was monitored only
during the summers of 20202021 and 2021-2022. The virus
was detected in epidemiological week 51, 2020 for the first
time, when 64 laboratory-confirmed cases of SARS-CoV-2
infection were also recorded. Because false negatives in the Ct
of the effluent were suspected, the concentration method was
modified and a viral titer was again detected in the summer of
2021-2022 (Figure 4B).

Although the two districts analyzed have their own charac-
teristics and different wastewater management systems, they
both have variable populations during the summer season. The
difficulty in obtaining prediction models that relate Ct values
to the total number of cases, reported and not reported, has
already been raised by other researchers (31, 32).

Among the challenges we had to deal with in this study
were: the characteristics of the wastewater network; the rela-
tionship of the residual water flow with rainfall; the time and
method of sampling; the concentration protocols; the detec-
tion of the virus; and interpretation of results. However, early
detection of the viral genome in urban wastewater was suc-
cessful. Our findings indicate that, even with the particularities
of this region, wastewater epidemiology is a reliable tool that
provides an objective analysis of the progress of the pandemic
in the community. It overcomes the limitations of other epide-
miological control tools that are expensive, such as lockdown
and mass testing, and it is a valid alternative for the detection
of asymptomatic people. This tool should be useful for many
low- and middle-income countries with insufficient resources
to conduct clinical trials in their communities. Indeed, for such
countries, wastewater epidemiology may be the only feasible
means of effective population surveillance (9). Similar success-
ful experiences have been reported in the Americas regions,
such as in other areas of Argentina (23, 28, 30, 33, 34), Brazil
(35), and Peru (16).

Conclusions

During 2 years of monitoring, we were able to detect SARS-
CoV-2 virus genome in wastewater early on, demonstrating
once again the usefulness of the application of wastewater epi-
demiology for SARS-CoV-2 detection and monitoring.
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Presencia del SARS-CoV-2 en aguas residuales urbanas del sudeste de
Buenos Aires, Argentina, de mayo del 2020 a marzo del 2022

RESUMEN

Palabras clave

Objetivos. Aplicar y evaluar la utilizacion de muestreos de aguas residuales como método para la deteccion

del coronavirus del sindrome respiratorio agudo severo de tipo 2 (SARS-CoV-2) en dos distritos costeros de la

Provincia de Buenos Aires, Argentina.

Métodos. Se utilizd un dispositivo de muestreo automatico para tomar muestras de 400 mL de las aguas
residuales de 24 horas en el distrito de General Pueyrredon, mientras que en el distrito de Pinamar se tomaron
muestras de 2,2 L a intervalos de 20 minutos hasta un volumen total de 20 L. Los muestreos se realizaron
una vez por semana. Las muestras se concentraron mediante floculacion con policloruro de aluminio. La
purificacion del ARN y la amplificacion y deteccion del gen diana se llevaron a cabo mediante la prueba de
reaccion en cadena de la polimerasa con retrotranscripcion para el diagndstico clinico a partir de hisopados

nasofaringeos.

Resultados. Se observo la presencia de SARS-CoV-2 en las aguas residuales de ambos distritos. En Generall
Pueyrredon, el SARS-CoV-2 se halld en la semana epidemiolégica 28 del 2020, es decir, 20 dias antes del
inicio del aumento de casos de enfermedad por coronavirus 2019 (COVID-19) registrado en la primera ola
(semana epidemioldgica 31) y nueve semanas antes de que se alcanzara el nimero maximo de casos de
COVID-19 con confirmacioén de laboratorio. En el distrito de Pinamar se detect6 el genoma viral en la semana
epidemioldgica 51 del 2020, pero solo se pudo volver a realizar el muestreo en la semana epidemiolégica 4
del 2022, en la que se volvio a detectar la circulacion del virus.

Conclusiones. Se pudo detectar el genoma del virus SARS-CoV-2 en aguas residuales, lo que muestra la
utilidad de la aplicacion de la epidemiologia de aguas residuales como método para la deteccion y el segui-

miento del SARS-CoV-2 a largo plazo.

SARS-CoV-2; aguas residuales; brotes de enfermedades; monitoreo del ambiente; Argentina.
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Presenca de SARS-CoV-2 em aguas residuais urbanas no sudeste de Buenos
Aires, Argentina, de maio de 2020 a marco de 2022

RESUMO Objetivos. Implementar e avaliar o uso de amostragem de aguas residuais na deteccdo do coronavirus da
sindrome respiratéria aguda grave 2 (SARS-CoV-2) em dois distritos costeiros da Provincia de Buenos Aires,
Argentina.

Métodos. No distrito de General Pueyrredon, amostras de 400 mL de &guas residuais foram coletadas ao
longo de 24 horas com um amostrador automatico; ja no distrito de Pinamar, foram coletados 20 L no total (2,2
L a intervalos de 20 minutos). As amostras foram coletadas uma vez por semana e concentradas por flocu-
lacdo com cloreto de polialuminio. A purificagdo do RNA e a amplificagdo e deteccédo de genes-alvo foram
realizadas por meio de reac&o em cadeia da polimerase com transcri¢&o reversa para diagnostico clinico de
esfregacos nasofaringeos humanos.

Resultados. Detectou-se presenca de SARS-CoV-2 em &guas residuais dos dois distritos. Em General Puey-
rredon, o SARS-CoV-2 foi detectado na semana epidemiolégica 28 de 2020, ou seja, 20 dias antes do inicio
de um aumento no numero de casos da doenga provocada pelo coronavirus de 2019 (COVID-19) na primeira
onda (semana epidemioldgica 31) e 9 semanas antes de se registrar o numero maximo de casos de COVID-19
confirmados em laboratério. No distrito de Pinamar, o genoma viral foi detectado na semana epidemiolégica
51 de 2020, mas n&o foi possivel realizar a amostragem novamente até a semana epidemiolégica 4 de 2022,
quando a circulagado do virus foi novamente constatada.

Conclusoes. Foi possivel detectar o genoma do virus SARS-CoV-2 em aguas residuais, demonstrando a uti-
lidade da aplicac&o da epidemiologia baseada em aguas residuais para detectar e monitorar o SARS-CoV-2
em longo prazo.

Palavras-chave = SARS-CoV-2; aguas residuarias; surtos de doengas; monitoramento ambiental; Argentina.
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