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Research at KWR

* Research Institute of the Dutch public
drinking water companies and a Belgian
company

* Joint research programme

* Internationally active
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Use case: understand COVID-19 dynamics

High resolution:

- Time: 3/week

- Space: city districts
- Matched population
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High-resolution monitoring

* High spatial and temporal resolution
* Wastewater treatment plants and pumping
stations (i.e. in the neighbourhoods)

* Link to "above ground" data
* By postcode
* Correspondence with doctors' data
*  Syndromic surveillance
* Stool sampling
* (Genotyping

-> Improved understanding of the link between the
'underground' and the 'surface

Courtesy of
Partners4Urbanwater , a;‘"‘ g
PN~



~ ITWR
Population size affects sewer signal dynamics
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Population size affects sewer signal dynamics
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~ ITWR
Population size affects sewer signal dynamics
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Population size affects sewer signal dynamics
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Relation between concentration in wastewater and
newly reported cases

PARTNERS4URBANWATER

Normalization of wastewater concentration

Inf_5_6
- Flow (with EC and CrAssphages)

Normalization of newly reported cases

—

o

o
L

- For test delay (to symptom onset day)
- For test behaviour (#tests per 100,000)

Legend
* Measured

% Modeled
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Wastewater = newly reported cases
- Also with Alpha and Delta
- Also with vaccination

GGD nr. of positive tests
/ 100 000 inhabitants
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Relation between concentration in wastewater and

newly reported cases

GGD nr. of positive tests / 100 000 inhabitants
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Normalization of wastewater concentration
- Flow (with EC and CrAssphages)

Normalization of newly reported cases
- For test delay (to symptom onset day)
- For test behaviour (#tests per 100,000)

Wastewater = newly reported cases
- Also with Alpha and Delta
- Also with vaccination



Emergence Of Variants Of C()ncern Nationale SARS-CoV-2 Kiemsmveillairce y
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Use case: circulation of variants
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—— hCoV-19_Netherlands_NoordBrabant_137_2020_EPI_ISL_461172_2020-04-15_Europe
hCoV-19_Netherlands_Zeeland_16_2020_EPI_ISL_461254_2020-03-28_Europe
—— hCoV-19_Netherlands_NA_241_2020_EPI_ISL_422775_2020-03-27_Europe
hCoV-19_Netherlands_NA_439_2020_EPI_ISL_455241_2020-04-09_Europe

® hCoV-19/env/Netherlands /HeeswijkDinther-92499-N /2020
\—0 hCoV-19/env/Netherlands /Schiphol-92506-N/2020

Sequences in sewers reflect sequences in

in the population

—® hCoV-19/env/Netherlands /Franeker-92719-N1/2020
—® hCoV-19/env/Netherlands/Franeker-92719-1/2020
hCoV-19_Netherlands_Friesland_43_2020_EPI_ISL_460858_2020-05-04_Europe
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Lara et al, 2021

Erasmus MC

Produced by
Viroscience at the
Erasmus Medical
Centre

the

population: consensus sequences in sewers can
describe the sequences of the most widespread virus

, EM INF DIS



Erasmus MC
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Produced by

Use case: circulation of variants Viroscience at the

Erasmus Medical
Centre

11109T 24862G

Detection of new mutations in the virus genome that
are not observed in patients

Lara et al, 2021, EM INF DIS
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Proportion N501Y in sewage/patients
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Use cases - Virus variants
N501Y mutation versus wild type by ddPCR
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® Pathogen genomic surveillance (Netherlands)

79,2
74,0
66,7 65,5
e
174
o 43,1
®
33,3
310 314 s
27,1 26,5
230 282 o
67
@
10,3 9,
, 69 R
r
0,0 1,3 E,s ,5 . ®
° ]
D D 6Ll Y D Rt D 2 2L 2
T, o, B % % % O e, Sy By By R Ty s
% % ¢ % % % > o T % 6 %6 %

Amsterdam

Proportion N501Y in sewage/patients
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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 (signature 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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The Netherlands
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