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Highlights:

e First study to assess MPOXV presence in sewage during a Brazil outbreak.
o Low levels of MPOXV DNA were detected in raw sewage.
e Unclear case incidence in sewer sheds.
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INTRODUCTION

The monkeypox virus (MPOXYV) is a zoonotic disease caused by the Orthopoxvirus, first identified in
North Africa in the 1970s. It can spread between humans through direct contact with skin lesions, body
fluids, and respiratory particles®. In 2022, an MPOXYV epidemic emerged outside Africa, leading to the
World Health Organization's global public health emergency declaration in 20232. As of now, 86,500
cases have been reported worldwide in 110 countries, with 10,878 cases and 15 deaths in Brazil,
according to the U.S. Centres for Disease Control and Prevention (CDC)?3. Since the first reported cases,
there has been a rapid increase in public health infrastructure to detect diseases, including increased
testing and educational efforts4. However, equipment availability and clinical awareness limit practical
access to testing. An alternative approach to public health surveillance, such as domestic sewage
surveillance, provides a means to understand the emerging epidemiology of monkeypox transmission
and situational awareness of public health ®. The sewage surveillance has been used to monitor the
presence of poliomyelitis virus ® and, more recently, to monitor SARS-CoV-2, which causes COVID-
197. Rapid identification of outbreak areas and population clusters is crucial for infection control. The
main goal of this study is to identify the community circulation of MPOXYV in potentially symptomatic,
asymptomatic, or pre-symptomatic individuals through sewage systems in the city of Belo Horizonte,
Brazil.

METHODOLOGY

During the period from May to December 2022, sewage samples were collected weekly at the Onga
Effluent Treatment Plant (ETE) and stored at 4°C until analysis. The viral concentration method based
on an electronegative membrane was used. The genetic material present in the membrane was extracted
with the Allprep DNA/RNA Virus (Qiagen) kit. To quantify MPOXV DNA, assays were performed
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following the protocol recommended by the CDC8, using the Fast Kit Advanced TagMan (Thermo
Fisher Scientific). Each reaction contained 50 to 100 ng of nucleic acids in ten replicates within a
volume of 20 pl per reaction. Positive and negative controls were included in each run. The reactions
were conducted in CFX96 (Biorad), with concentrations of 800 nmol of each primer and 250 nmol of
the probe, following the standard amplification conditions. To standardise the reactions and evaluate
the detection sensitivity of MPOXYV, 10 dilutions of MPOXYV DNA were prepared in 1X TE (Tris-
EDTA — Thermofisher buffer) with pH 8.0 °.

RESULTS AND CONCLUSIONS

Based on the quantitative polymerase chain reaction (qPCR) results provided in Figure 01, our
observations indicate that the viral presence in the sewage samples was predominantly detected in very
small quantities, making it difficult to quantify the exact number of viral gene copies per millilitre of
sewage. This aligns with the findings of previous studies!®*- which have also encountered challenges
in accurately quantifying the genetic material of the MPOXV virus in sewage. This difficulty in
detection is believed to be attributed to the disease's epidemiological nature, where the population's
transmission occurs at a slower rate compared to that of COVID-19 and requires direct contact with an
infected individual.

During the study period, the raw sewage samples from the Onga WWTP, which were taken on June 26
and September 11, 2022, were considered positive. The samples are above the proposed detection limit.
The results agree with those reported in airport sewage® and treatment plants °2, Also, the correlation
between the MPOX cases and the percentage of positive reactions in qPCR was weak (Figure 2). It was
impossible to translate the concentration of MPOXY DNA in wastewater to a predicted number of cases
in the sewer shed.

This groundbreaking study, conducted in Brazil, represents the first instance of identifying MPOXYV in
sewage samples. Our innovative approach to modifying the standard sewage surveillance infrastructure
to detect a non-enteric, non-respiratory virus-like MPOXV demonstrates significant potential for
utilising this method as an additional tool for public health monitoring in the future.
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Figure 1 : Positive reactions to the MPOXYV target gene
and number of reported cases
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Figure 2: Spearman correlation plot reported MPOX
cases and positive reactions in qPCR
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