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Wastewater systems are biological sample
collection and transportation systemsv people
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A single sample contains a wealth of data eawag
on a community’s health
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Wastewater used to inform microbial contaminants
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FIG 1 Concentrations of norovinus Gl and Gll in sewage andymumbers of gastroenteritis cases reparted in the study area. The norovirus

Gl and Gll detection limits are 1.5 and 1.6 log,, copées/ml, respectively.
Kazama et al. (2017) Applied and Environmental

Microbiology. DOI: 10.1128/AEM.03406-16
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Covid-19 offéered an
unprecedented ‘opportunity to
highlight #lhe utility of
wastewater-based
epidemiology for infectious
diseases
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why WBE works for Covid-19 (1}

SARS-CoV-2 RNA Shed in Fe % 5 particles per day?)
Large susceptible populati

Most highly surveilled p@g nin history
2

Switzerland and Liechtenstein

2
Tests / 100 000 inh. 242%
Tests 4 1 0,434,1 53
Share of positive PCR tests P 21,7% genome sequence submissions
11.4%

hCoV-19 data sharing via GISAID

Share of positive rapid anti
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wWhy WBE works for Covid-19 (](b‘

SARS-CoV-2 RNA Shed in Fe % 5 particles per day?)
Large susceptible populati

Most highly surveilled pathogen in history _
N Benchmark WBE
Switzerland and Liechtenstein . b\ hCoV-19 data sharing via GISAID
42%
4

Tests / 100 000 inh. 2
Tests 1 0,434,1 53
Share of positive PCR tests 21,7% genome sequence submissions

Share of positive rapid anti 11,4%
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How Wastewater- based eillance Works
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Methods

entrated Nucleic Acids

Detection
Inhibitor removal of SARS-CoV-2

and other targets

Wastewater collection, Spike-in controls
Storage, and transport Pre-processing

40 m 80ul 5ul |
(500x concentration) ~ (32x concentration)
recovery est. ~10% dilution

(10x concentration)
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Sample Generate
preparation droplets

Fluorescence
detection

Positive
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« Quantitative withou tandard curve | °
* More robust to Inhibition
* Ability to Multiplex




Multiplexing with Digital PCR

Intensity (%)

Intensity (%)
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Multiplexing with Digital PCR
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Wastewater-based Surveilla@ Tracks Disease Dynamics
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Wastewater data tracks disease dynamics
iIndependent of clinical surveillance

SARS-CoV-2 Viral Load (National trend)
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Translate to Policy-Relevant Indicators (R Estimates)

Time-scale of the outbreak (weeks)

<

®
ﬂ Infected patient to be analyzed

Ry = 9 = AF; ccho™a

>

R, = 7##NT, x 74t
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Contreras et al. 2020.
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Translate to Policy-Relevant Indicators (R Estimates)

Estimated R, (95% CI)
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Influenza A

~Viral Load v
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Wastewater data tracks disease dynamics
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Data integrated with clinical data by Federal

Office of Public Health
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vidd.bag.admin.ch

Respiratory viruses

Assessment of the situation

Since mid-August, outpatient doctor consultations
due to acute respiratory infections and flu-like
illnesses have been on the rise again across
Switzerland. Currently, SARS-CoV-2 and rhinoviruses
are most frequently detected in these cases.

State: 27.11.2024 To overview of topic —

Detections of respiratory viruses sentinella

Rhinovirus 23.6 % _
saRs-Cov-2 21.5 % |
34%

Influenza

Details —

Acute respiratory infections sentinella

144.85

Incidence of outpatient consultations per week

extrapolation) Details —

State: 26.11.2024

Viral load in wastewater WWastewater
Influenza A
Influenza B
RSV |
SARS-CoV-2 A "Uinn

0 a0 50 £ 1007

Details —

Influenza-like illnesses

600267

IncidenceN@iutpatient consultations p@Pweek
(extrapalétion)
Statigii¥6.11.202%
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Wastewater-based+Surveillance Tracks
Emergence afiNovel Diseases
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Wastewater Signals Preceded Clinical Cov’d-lQ Cases in Feb

2020, Switzerlan
Clinics Wastewate

Population size
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Cariti et al. 2022. ACS EST Water



Tracking monkeypox in wastewater, Switzerland, 2022 eéawag
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A. Reported Cases
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Tracking monkeypox in wastewater, Switzerland, 2022 eéawag
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A. Reported Cases
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Monitoring for H5N1 in Wastewater (USA)

Influenza A M gene concentrations

H5 detection
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Wolfe et al. 2024. EST Letters



Monitoring for H5N1 in Wastewater (USA) éawag
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H5 Detection No Detection No samples in last week
46 sites (14.2%) 279 sites (85.8%) 24 sites

Click on the legend below to see detections.

CDC Newsroom
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https://www.cdc.gov/nwss/rv/iwwd-h5.html
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Wastewater-based+Surveillance Tracks
Genomic Landscapes of Pathogens



Amplicon-based Sequencing Reveals Variants: qeawa}g
Case Study B.1.1.7 (Alpha), 2020-2021 \

o Wastewater lowess smooting
’ ~— Cantonal clinical lowess smooting
“ Cantonal clinical empirical frequencies
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Jahn et al. 2022 Nature Microbiology



Track Variants and Monitor Genomic Landscape

Estimated prevalence in wastewater samples
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Wastewater-based+«Surveillance Tracks
Symptamsiof'Diseases



Tracking pharmaceuticals as indicators of symptoms eawag

aquatic research

o T — T "
a Pharmaceutical Loads in Wastewater
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Tracking pharmaceuticals as indicators of symptoms eawag
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Pharmacau tical Loads in Wastewater
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Wastewater-based surveillance has a bright fature

* Requires new method development
* Processing, Detection, and Bioinformatics
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Wastewater-based surveillance has a bright fature

* Requires new method development
* Processing, Detection, and Bioinformatics

* Integration into Clinical Sukveillance Networks
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Wastewater-based surveillance has a bright fature

* Requires new method development
* Processing, Detection, and Bioinformatics

* Integration into Clinical Sukveillance Networks

« Strong relationships with clinicians, public health officials.
« Actionable publiethealth outcomes
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