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RN wastewater surveillance for pathogens

Is WWS can be complementary

- o 7= survelllance tool for respiratory viruses
. gal with harmonized sampling and

Ak ey analysis?

pipeline or sludge?
Continuoussampling,Composite samplingr
grab sampling?

When do we sample in the day?
What is the population catchment area of thell[{l** 7
sampling?

How do we process the samples?




o9y Sewage concentration methods for different viruses

& SAMPLING
SAMPLING

Respiratory virusegoncentration method Enterovirus concentration methoc

Raw sewage (45 ml) for Adr‘i-iag 45 microliter of 0C43
. «—
duplicate for control

v

Gently shake for 5 minutes

v

Centrifuge for 5 minutes
4650g

A 500ml of homogenized sewag
to plastic container.

A Use PEG for flocculation for
over night.

CONCENTRATION

od about 60 minutes

A 300 ml concentration with

— . o - -

adding 05 mgof MeCl the  FINAING the proper method for the pathogen concentration

V from sewage?
Gently shake for 5 mi

v

Duplicate filtration samples using a negatively charged filter

partialwith
Isaline

J
4
E

[lh

RT-QPCR

Shake filter vigorously with lysis buffer

|

Nucleic acid extraction €—

v

RT-qPCR analysis

RT-qPCR

Duration of conci

|%’ |

REPORTING
OF RESULTS

Adding 50 microliter of
MS?2 for control 1 15 20 25 30




e Y Israel Environmental Surveillance for pol
virus and the beginning of the first wave

Around20-25 sewagesamplesa month.

Israel

of SARE0V2
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e SARE 0V2 Wastewater survelllance In Israel

A Raw sewage monitoringFeb till Aug2020c¢ first wave and beginning of the second wave)
monitoring based on polio environmental surveillance + selected locations
A Increases of routine surveillancgseR020 Dec202]) at less once a week sampling.
A Intensive national wastewater surveillanc@decembe2021¢cAug2022 120manholes sampling twice a weel
A Reduced national wastewater surveillan¢dug2022 Dec2022) 60 manholes sampling twice a week.

Positive clinical cases of SARS €oVisrael 5th Wave

B, UL 15T Wave 2" \Wave 3rd Wave 4th Wave

6t Wave

45 617 8 9"10 11 12:1 2" 3 4 5 617 8 9

0 11 12 1:2 3 4 5 617 8 9



oy Israel national Environmental Surveillance

bk w

for SARS0V2

Around120sewagesampledrom manholes twice a week fro
February till Augus2022
15WWTP twice a week.
Today around0 sewage samples from manholes twicev@ek
15WWTP twice a week
4 lab for concentration and molecular analysis. ezl g
Sequencing all positive samples once a week with NGS. < deNE
Tracking dominant variants with gPCR




#%%. Normalized results of RT gPCR for flow and population size
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The differences between national and WWTP survelillance

Weekly environmental and clinical waves of SAR2 @olgrael

National SARSo0V2 surveillance

WWTP SARS0V2 surveillance

D2 T 32 T - MWL

1E+006

1E+005

| | ]
3locations " g
1 | ]

|
lan 2022

scations
/

. NVL

117 Locations

Mar 2022

May 2022

Dailypositive cases fat0000

Jul 2022

60

O350 TP TTE - B

1E+007

1E+006

1E+005

1E+004

1E+003

1E+002

Jul 2022

80

40

20

Dailypositive cases fot00000




* Integration of the surveillances in Israel

Weeklv environmental and clinical waves of SARS @olgrael
® NVL -~ Dailypositive cases fot00000
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Alpha variant taking over Israe020-2021

SpecifiatPCReest for known variant can show trends in the population

Wastewater S averaged normalized viral load in different regions of Israel.
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Region in Israel Variants frequenCIeS
BA.2 BA.4 BA2 BA4 BAS 09¥A NI T - NVL
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NIRND ' NiYNweH X N Va.rlants frequenC|eS
BA.S BA4 BA2121 BA.2.75 BA.2 JI9NX GI¥E IR Region in Israel
. 90% 4% 0% 4.2% 0% 03/09/2022 Central
_ 98% 1% 0% 0.2% 0% 04/09/2022 North
Ty 92% 2% 0% 0.7% 0% 04/09/2022 Haifa
y 100% 0% 0% 2.3% 0% 03/09/2022 Judea and Samaria
- 98% 2% 0% 0.0% 0% 03/09/2022 Jerusale
|4 92% 12% 0% 0.9% 0% 03/09/2022 Tel Aviv
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AHuman enterovirus 68 (EVD68) belongs to Enterovirud inthe
Picornaviridadamily.

AEVMD68 is associated witlacute respiratory infectiomangingfrom
mild to severe diseaseequiring intensive care treatment

AEVD68 have beerreported to causecute flaccidnyelitis (AFM.

AEVB®Sis primarily detected in respiratory tratissues but also ithe
gastrointestinakract.

AEVIB8is currently notmonitored routinely.



e Enterovirus B8 outbreak in Israel021
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Quantitation of EMD68 in WastewaterVsclinical cases
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Wastewaterbased surveillance by quantitative RCTR may be used as@mplementary toofor continuous
monitoring of Enterovirus &8 circulation,in parallel withtesting ofsuspicious clinical cases.
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AWastewater surveillance can be use as a tool for monitoring trends of
pathogens in the population.

AThe concentration method for the different pathogens should be
adjusted to the pathogen but the sampling stay the same.

AWastewater surveillance information can be used for health ministry
when the population avoid been tested or no test is done in the
community.

AWastewater surveillance can help detect the spread of new variant
using NGS and qPCR.

AWaste\_/vater surveillance can find new unknown pathogens/variants
emerging in the population using NGS.



N Thank you

for listening
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Deputy Director of the Virus Director of the Virus
Laboratory Laboratory
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