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Sewage surveillance

Amsterdam
Added value of wastewater information Wl

SARS-CoV-2 circulation in city population
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Normalization of SARS-CoV-2 signal

Human wastewater is diluted in sewer network by other water
flows (rain, industrial, groundwater, ...)

Dilution is dynamic, hence normalization of the SARS-CoV-2
concentration in wastewater is essential

1. Wastewater flow: virus load per day

2. Population size: virus load per 10,000 people per day

3. Check normalization with conductivity Other water

4. Check normalization with Crassphage (virus that infects - Industrial
bacteria that are exclusively present in the human gut). Most - Groundwater
people shed high concentrations of Crass-phage in their stool. Domestic wastewater

Crass-phage can be used as index for human faecal fraction of Dry weather fow

sewage
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Normalization with flow vs Crass-phage
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Use case: early warning

Amsterdam

Added value of wastewater information

Early warning of trends in SARS-CoV-2 circulation

In the first wave, we observed SARS-CoV-2 RNA
in wastewater six days before the first cases

were reported
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Newly reported COVID-19 cases with 7d moving average

Newly reported COVID-19 hospitalizations with 7d moving average



Use case: objective SARS-CoV-2 circulation in cities @

Amsterdam
Added value of wastewater information
Objective indicator of SARS-CoV-2 circulation,
independent of human testing

« MNewly reported COVID-19 caseswith 7d moving average

Newly reported COVID-19 hospitalizaions with 7d moving average



Use case: objective SARS-CoV-2 circulation in cities @

Amsterdam

Added value of wastewater information

4==—=--—-=-==================z
Objective indicator of SARS-CoV-2 circulation,
independent of human testing:
everybody is going to the toilet, not everybody is
going to get tested
- test availability
- testing strategy
- testing willigness S s VB e s R ers L T movne seres

- asymptomatic ‘case’
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Use case: understand COVID-19 dynamics

High resolution:

- Time: 3/week

- Space: city districts
- Matched population
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ICoccupancy

//' Hospitalizations \

Hospital data —

Cases reported \
Test data /7 \
/y Symptomatic individuals tested
GP data

All symptomatic infections \

Sewa ge —/}/ All infections, (pre)symptomatic and asymptomatic \
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Population size affects sewer signal dynamics
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Population size affects sewer signal dynamics
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~ KWPR
Population size affects sewer signal dynamics
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Population size affects sewer signal dynamics
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Data analysis Rotterdam

Early warning?

Depends largely on delay in human testing
between disease onset and taking sample

Analysis conducted by Jeroen Langeveld & Johan
Post

KWR, GGD Rotterdam, Erasmus MC, Partners4UrbanWater, RHDHV, RIVM,
Water authorities: Hollandse Delta, Delfland, Schieland & Krimpenerwaard
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Data analysis Rotterdam data

Sewage as objective indicator of virus circulation

Undertesting of humans in certain city areas?

Sewage data used to mobilize testing facilities to
city areas with low case number/sewer signal
ratio

KWR, GGD Rotterdam, Erasmus MC, Partners4UrbanWater, RHDHV, RIVM,
Water authorities: Hollandse Delta, Delfland, Schieland & Krimpenerwaard
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Emergence of Variants of Concern
(VoC)

Observe emergence/circulation of new VoC
Understand disease, transmission dynamics

Observe vaccination efficacy to VoC

NL kiemsurveillance (data RIVM)
100%
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2020/49
2020/50
2020/51
2020/52
2020/53
2021/1
2021/2
2021/3
2021/4
2021/5
2021/6
2021/7
2021/8
2021/9
2021/10
2021/11

Image: RIVM
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NGS for variant circulation in wastewater 53;2;;?;121
Erasmus Medical

Centre

Seguences in sewer mirror sequences in population:
consensus sequences in sewer may describe most
prevalent virus sequences in population

Lara et al, 2021, EM INF DIS

18



UK variant mutations/deletions in Rotterdam wastewater
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VoC signature mutation multiplex ddPCR

Spike protein

Subunit 1: attachment Subunit 2: fusion
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Simultaneous detection of N501Y and Wild Type with
multiplex ddPCR

Heijnen et al, 2021 medxriv



Use case: Variants of Concern introduction
N501Y mutation vs ‘wild type’ by ddPCR

Amsterdam
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Wastewater surveillance is of added value for COVID-19
surveillance

Early warning

Objective population surveillance, independent of human test behaviour

Feasible for emergence of (sighature mutations of) VoC

Fast (with ddPCR within days, compared to 3-4 weeks for clinical surveillance with NGS)

Efficient: on population sample, allowing high resolution surveillance
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EU Umbrella study under
European Health Emergency

Preparedness and Response
Authority (HERA)

Objective:
Increase information/response to new variants

Currently: Round 3 EU sewage snapshot (Mar 2021)
Variant detection with sequencing and ddPCR

Recommendation to MS: variant surveillance via
wastewater

In collaboration with:

24

¥si7s  TECHNISCHE

T unIversiTaT JZ N R

9’ DARMSTADT

DG ENV DG SANTE



~ Wastewater SARS Public Health Environmental REsponse

www.waterpathogens.org




W-SPHERE Website
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