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South African experiences with wastewater-
based epidemiology for SARS-CoV-2

1. The beginnings of the SACCESS network — from polio environmental surveillance to
SARS-CoV-2

SARS-CoV-2 quantitative and sequencing results in wastewater — results
Sequencing SARS-CoV-2 in wastewater — successes

Challenges for wastewater based epidemiology
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What is the future of wastewater based epidemiology in South Africa?



The beginnings — from polio to SARS-CoV-2 environmental surveillance

WHO recommends environmental surveillance for polio to
— Monitoring enteric virus circulation
— Detecting wild-type poliovirus
— Monitoring circulating vaccine-derived poliovirus
 The NICD is a WHO Polio Collaborating Centre and was
appointed as a regional reference laboratory prior to 2010

* NICD Centre for Vaccines and Immunology commenced
with polio environmental surveillance in 2018, in line with surveillance of poliovirus circulation

WHO suggestions.
* These data inform RSA on presence of
— wild polio virus (last detected in clinical cases in 1989),
— sabin-like virus (oral polio vaccine) and
— non-polio enterovirus S
in the national sewer system and hence in patients @) wordeath orgniaion

Guidelines for environmental




The beginnings — from polio to SARS-CoV-2 environmental surveillance
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The beginnings — from polio to SARS-CoV-2 environmental surveillance

COUBRT

Emerging interest in use of SARS-CoV-

2 in wastewater to monitor
epidemiological patterns as early as

April/May 2020

First published results appeared in
August 2020 from a number of
countries including Australia, Italy,

USA

Melinda Suchard from NICD Centre

for Vaccines and Immunology
initiated SARS-CoV-2 testing using
polio wastewater samples

and analyses in any form the. ]
These permissions are granted for the duration of the World Health Organization (WHO)
declaration of COVID-19 25 3 global pandemic.

pubsacs.org/est

Letter to the Editor: Wastewater-Based Epidemiology Can Overcome
Representativeness and Stigma Issues Related to COVID-19
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First confirmed detection of SARS-CoV-2 in untreated wastewater in
Australia: A proof of concept for the wastewater surveillance of COVID-

19 in the community
Warish Ahmed **, Nicola Angel ®, Janette Edson®, Kyle Bibby ¢, Aaron Bivins¢, Jake W. O'Brien ¢, Phil M. Choi ¢,
Masaaki Kitajima®, Stuart L. Simpson , Jiaying Li ¢, Ben Tscharke ¢, Rory Verhagen ¢, Wendy J.M. Smithé,

Julian Zaugg®, Leanne Dierens®, Philip Hugenholtz®, Kevin V. Thomas ¢, Jochen F. Mueller ¢

* CSIRO Land and Water, Ecosciences Precinct, 41 Boggo Road, QLD 4102, Australia
® Australian Centre for Ecogenomics, School of Chemistry and Molecular Biosciences, The University of Queensland, St Lucia, QLD 4072, Australia

& Earth Science, University of Notre Dame, 156 Fitzpatrick Hall, Notre Dame, IN 46556, USA

9 Queensland Alliance for Environmental Health Sciences (QAEHS), The University of Queensland, 20 Corwall Street, Woolloongabba, QLD 4103, Australia

Faculty of Engir Hokkaido University, North 13 West 8, Kita-ku, Sapporo, Hokkaido 060-8628, Japan

¥ CSIRO Land and Water, Lucas Heights, NSW 2234, Australia
& CSIRO Agriculture and Food, Bioscience Precinct, St Lucia, QLD 4067, Australia

L))

Chock for
‘updutes




The beginnings — from polio to SARS-CoV-2 environmental surveillance
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Quantitative SARS-CoV-2 in wastewater — results 00

City of Tshwane, Gauteng Province

. Levels of SARS-CoV-2 present in wastewater from wastewater plants, City of Tshwane
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Quantitative SARS-CoV-2 in wastewater — results 00

Gauteng wastewater treatment plants

Levels of SARS-CoV-2 present in wastewater from wastewater plants, City of Johannesburg
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Gauteng wastewater treatment plants

Levels of SARS-CoV-2 present in wastewater from wastewater plants, City of Ekurhuleni
* Current trendsin

=3
=3
8 =1 =
- E
SARS-CoV-2 levels
83 2
E g
= r—s
across Gauteng
23 et ol
:
. i — — FT
South Africa ° : : . : : . .
H 'e} D el © N © = [Y2] o = @ - ("o}
. 2 2 P = ] S by < I 3 I = =
Gauteng Provin Ekurhuleni Z 2 = = = E 2 2 ES E: ES S kS
& & g g g g g g g g g g &
= . o ~ ~ o~ ~ ~N ~ ~ ~ ~
epidemiological weeks
Lab confirmed cases —@—— Hartebeesfontein(NICD) gene copies/mL (N gene)
——e—— Hartebeesfontein(Waterlab) gene copies/mL (N gene) o Olifantsfontein(NICD) gene copies/mL (N gene)
—@—— Olifantsfontein(CSIR) gene copies/mL (N1 gene) o Daveyton(NICD) gene copies/mL (N gene)
o Daveyton(CSIR) gene copies/mL (N1 gene) o JP Marais(CSIR) gene copies/mL (N1 gene)
—@—— Benoni(Waterlab) gene copies/mL (N gene)

SARS-CoV-2 variants present in wastewater from Hartbeesfontein, City of Ekurhuleni

° .
S 1@ o u} &
o <
o g To———a
S
& . Beta
=
3
co |
gco
z
g ¢ Delta
R
Q
['4
i . c1.1
o
o
° <
& .
od Omicron
= @ © ~ > = Py 0 = > = Py © ~ > = = @ ©
o o o o o @ @ e e e =¥ < < < < w = - =
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 q m m
N S S S I S S & & & & & & & N N S S S
o o o o o o o o o o o o o o o o o o o
o o~ o~ o 3 o~ o~ o~ o~ o~ 3 o~ o o~ o N
Epidemiological weeks



Quantitative SARS-CoV-2 in wastewater — results 00

Ethekwini wastewater treatment plants

Levels of SARS-CoV-2 present in wastewater from wastewater plants, eThekwini
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Current trends in SARS-
CoV-2 levels across
Mangaung wastewater
plants

Mangaung
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Eastern Cape wastewater treatment plants

Levels of SARS-CoV-2 present in wastewater from wastewater plants, Mangaung
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Current trends in
SARS-CoV-2 levels
across City of Cape
Town wastewater
plants
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Quantitative SARS-CoV-2 in wastewater —successes

e Convincing public health managers that wastewater is a useful
surveillance tool
— @Good correlations between cases and admissions with SARS-CoV-2 levels in

wastewater
Cases vs wastewater levels Admissions vs wastewater levels In hospital deaths vs wastewater levels
Wastewater plants Correlation co- p-value Regression p-value |R squared Correlati [p-value |Regression |p-value |R squared Correlati | p-value |[Regressio |p-value (R squared (co-
efficient coefficient (Coeeficient of [on co- co-efficient (Coeeficient of |on co- n co- efficient of
(Spearman's) determination) |efficient determination) |efficient efficient determination)
(Spearm (Spearm
an's) an's)
coudoppes______0.7489] 8491814 || 00o00] 06134 | 07684 | 00001 |195.6434 [oo00t] 05079 |
Northern 0.3095 0.4556| 1381.574 | 0.2383 0.2222| 0.3333 100.8705 0.0544 0.2515 | 0.5479 }124.52558 | 0.6213 0.0432
Goudkoppies + Northern
Rooiwal 0.7513 0.0000| 4815.663 | 0.0020 0.3595| 0.7200 | 0.0001 | 463.8325 | 0.0011 0.3900 0.6690 | 0.0004 |(98.40376 | 0.0042 0.3169
Daspoort
Olifantsfontein 0.4762 0.2329| 3114.056 | 0.1546 0.3064| 0.6190 |0.1017 | 371.1455 |0.0827 0.4190 0.7306 | 0.0396 |[128.4205 | 0.0372 0.5424
Vlakplaats 0.7061 0.0033| 3078.111| 0.0658 0.4059| 0.7312 | 0.0020 | 433.1515 | 0.0106 0.4059 0.7563 | 0.0011 [ 135.0431 | 0.0050 0.4666
Daveyton
Hartebeesfontein 0.7075 0.0002| 3723.197 ||0.0002 0.4800| 0.7131|0.0001 | 432.6562 | 0.0001 0.5474 0.7734 | 0.0000 {{133.0977 | 0.0000 0.6022
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Quantitative SARS-CoV-2 in wastewater — successes

e Convincing public health managers that wastewater is a useful
surveillance tool
— Many epidemiologists were sceptical about the value of wastewater
— Early in the 4t wave, we started picking up increases in levels in Tshwane plants

% of PCR test which were positive, clinical Cases of SARS-CoV-2 (bars) and levels of SARS-CoV-2 in wastewater, week 43, 2021
samples patients, week 43, 2021

Prop. test +ve

1 Nodeta
B 0-0.028
2 0.008 - 0.08
] 0.050 - 0.075
] 0.005 - 0.100
) 0.100 - 0.150
5 0.150 - 0.200
 0.200 - 0.300
- 030

Gautengcases
2000

Gautengcases . Daspocrd copies/mil
———— Roolwal coplea'mL +— Northem coples/mL
. Hartbeesfonlein copies/ml —a— Gouwdkoppies copies/mi

Wastewater levels (lines) at selected treatment plants, by total Gauteng cases, epi weeks 36-47,
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Quantitative SARS-CoV-2 in wastewater — successes

e Convincing public health managers that wastewater is a useful
surveillance tool
— Many epidemiologists were sceptical about the value of wastewater
— Early in the 4t wave, we started picking up increases in levels in Tshwane plants
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Quantitative SARS-CoV-2 in wastewater — successes

e Convincing public health managers that wastewater is a useful
surveillance tool
— Many epidemiologists were sceptical about the value of wastewater
— Early in the 4t wave, we started picking up increases in levels in Tshwane plants

% of PCR test which were positive, clinical Cases of SARS-CoV-2 (bars) and levels of SARS-CoV-2 in wastewater, week 45, 2021
samples patients, week 45, 2021 g_ i
o
i
‘ ~
Prop. test +ve 3
CINodeta D a 8
= g Raspooft~_*. 4 g‘g
] 0.005 - 0.05 Northern s s - ' <
] 0.050 - 0.075 O ~ -
o5 -a.160 =
2] 0.200- 0.150 pad
5 0.150 - 0.200
I 0.200 - 0.300 3
- > 030 dk O - -0
e Hartbeesfontein 35 3% 3‘7 e . - "1 - - ‘.‘ "5 o "7 4I3 = i
AR ARAARARAAARAARARARA? Epicemiclogcal weeks of 2021
Gautengeases . Daspoort copies/ml
———— Roolwal coplées/mL - Northem coplea/mL

— Hartbeesfonlein copies/ml ~—a— Goudkoppies copies/mi

Wastewater levels (lines) at selected treatment plants, by total Gauteng cases, epi weeks 36-47,
2021



00
Quantitative SARS-CoV-2 in wastewater — successes

* Convincing public health managers that wastewater is a useful
surveillance tool
— Many epidemiologists were sceptical about the value of wastewater
— Early in the 4t wave, we started picking up increases in levels in Tshwane plants

% of PCR test which were positive, clinical Cases of SARS-CoV-2 (bars) and levels of SARS-CoV-2 in wastewater, week 46, 2021
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Quantitative SARS-CoV-2 in wastewater — successes

* Convincing public health managers that wastewater is a useful
surveillance tool
— Many epidemiologists were sceptical about the value of wastewater
— Early in the 4t wave, we started picking up increases in levels in Tshwane plants

% of PCR test which were positive, clinical Cases of SARS-CoV-2 (bars) and levels of SARS-CoV-2 in wastewater, week 47, 2021
samples patients, week 47, 2021
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Sequencing SARS-CoV-2 in wastewater — successes 00

e Convincing public health managers that wastewater is a useful surveillance tool
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Challenges for wastewater based epidemiology °ee
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e (Quantification

— Methodology
* Standardising methods

* Eliminating variation where possible (e.g. due to
rainfall)

e Turn-around-time

— Interpretation of results
* When is an increase something to worry about?

— Utilisation and confidence in results
* Getting policy makers to use results

— Uptake of results by public
* Getting the public to trust and use results
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Challenges for wastewater based epidemiology

Quantification

Methodology
* Standardising methods

* Eliminating variation where possible (e.g. due to
rainfall)

* Turn-around-time
Interpretation of results

* When is an increase something to worry about?
Utilisation and confidence in results

* Getting policy makers to use results
Uptake of results by public

* Getting the public to trust and use results

Genomics
— Methodology

Reliable amplification of RNA, especially
when SARS-Cov-2 is present at low levels

Methods only work for known
VOC/variants identified by clinical samples

— Need to develop methods to detect signals
when new variants are present

Turn around time




What is the future of wastewater based 20060
epidemiology in South Africa?

FOCUS AREAS for 2022

SARS-Cov2 levels in wastewater and lab-col es for plants: Allin Districts: All in Province:

Strengthening communication tools e —_— s e b

Advocating public and policy-maker use
of data

Formulating interpretive thresholds and ” , , e 2

Sabeleg

Baviaanspoort

Strengthening interpretation of results 0 7~ 7« " & INCnd o
in relation to population health of Y W

_ Babelegi NIOH February 092021 Nodata

. . - "# — [ @ s Bavieenspoort NIOH and NICD February 09 2021 Nodsts

persons contributing to sewer network € e® TR
J \ 4

= ) Welgedsg, Pzynev
‘ A 0 [“~w  Babelegi None indicated

Widening scope of network to include
other communicable diseases

- Hepatltls A, meaSIES, inﬂuenza, tUberCUIOSiS, Soon to come — wastewater dashboa rd
antimicrobial resistance
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Weekly wastewater
surveillance reports
are published on
the NICD website.

COVIDIS +  AboutUs »  Contres »  OurScrvices v  Notifiable Mcdical Conditions »  Modla v

COVID-19 SURVEILLANCE REPORTS

WA c DAILY HOSPITAL SURVEILLANCE
NATIONAL COVID-19 REPORT (DATCOV) REPORT

EPIDEMIOLOGICAL BRIEF SE%%I&?TOQY PATHOGENS SURVEILLANCE

TESTING SUMMARY TRACKING SARS-COV-2 VARIANTS

WASTEWATER SURVEILLANCE FOR SARS
COV-2 BY THE SACCESS NETWORK



https://www.nicd.ac.za/diseases-a-z-index/disease-index-covid-19/surveillance-reports/

