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Background

NICD surveillance report as of 24 August 2021
10,346 — New cases

'JV' 2 708 951 - Total confirmed cases to date

2 j g » 9 953 - Total deaths to date
17 s L

WHO Dashboard globally, as of 5:56pm CEST, 24 August 2021 > SARS-CoV- 2 is part of the coronaviridae family
434,852 - New cases > RNA virus — susceptible to heat
212,357,898 — Total confirmed cases to date > Contains a lipid envelop

4,439,843 - Total deaths to date
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Background
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Symptom onset

Nasopharyngeal swab PCR e Bronchoalveolar lavage/sputum PCR =~  ====== IgM antibody

Virus isolation from respiratory tract StoelPCR  mememe—-—- IgG antibody

Sethuraman N et al. Interpreting diagnostic tests for SARS-CoV-2. Jama.
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Evidence of wastewater as
tool for SARS-CoV-2
Surveillance

Table 1
Overview of selected SARS-CoV2 studies in wastewater conducted in 2020,

Virus concentration Viral RNA extraction

COVID-19 prevalence

m=IIIII
ebetcde

Study region Genetic traces/zenes analysed Results Reference A %
Paris (France) RdRp Samples in three WWTPs positive between 5th March and 23th April Waurtzeret al.,
2020
Milan and Rome (Italy) ORFlab, S 6 out of 12 samples positive in raw wastewater LaRosaet al, 2020
Netherlands N1,N2,N3,E 4 out of 7 wastewater samples positive at the beginning of March. 9 out9 Medema e al.,
wastewater samples positive in the middle of March 2020
Milan (Italy) (WWTP  ORFlab, N,E First sampling: 3 out of 4 raw wastewater samples positive Rimoldi et al, 2020

and river)

Brisbane (Australia)

N and confirmation via Sanger and MiSeq

2 out of 2 effluent samples negative
2 out of 2 river samples positive
2 out of 9 samples positive in raw wastewater

Ahmed et al, 2020

Quantitative PCR

lllumina sequencing T
Massachuserts (USA) N1, N2, N3, 10 out of 10 raw wastewater samples positive F.Wuetal, 2020 c
Israel (different cities  E 2 outof 15 samples positive in March 2020 Bar Oret al, 2020 %
and facilities) 9outof 11 samples positive in April 2020 “
Bozeman, Montana N1,N2 7 out of 7 positive in March/April 2020 Nemudryiet al, 5
(USA) 2020 0
Istanbul (Turkey) RdRp 9 out of 9 sludge samples positive Kocamemi et al, 6
2020 3
Valencia (Spain) N1,N2,N3 35 out of 42 influent samples positive Randazzo et al, [
2 out of 18 secondary treated samples positive 2020 PCR CYCIE
0 outof 12 tertiary effluent samples positive
Yamanashi Prefecture, N1,N2 None of 5 influent samples positive Haramoto et al.,

Detection & quantification of

Japan 1 out of 5 secondary effluent samples positive 2020 W |
None out of 3 river water samples positive - Kk ¥ B
Ahmedabad, Gujara, ORFlab, N and § 2 out of 2 influent samples positive Kumar et al, 2020 aStewater treatmem p ant SARS COV 2 in waStewater SARS COV 2 RNA
India 2 out 2 effluent samples negative
Louisiana, USA N1and N2 2 outof 15 raw wastewater samples positive Sherchan et al.,
Effluent samples all negative 2020
Quito, Ecuador N1and N2 3 out of 3 river water samples positive Guerrero-Latorre
etal, 2020

Westhaus S et al. Detection of SARS-CoV-2 in raw and treated wastewater in Germany—
suitability for COVID-19 surveillance and potential transmission risks.
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The SACCESS network partners

Name of Laboratory Method for virus Method for nucleic | RT-PCR assay o
partner concentration acid extraction , ’
NICD Centricon® Plus-70 | QIAamp® viral | Allplex™ 2019-nCoV M Rc
centrifugal RNA mini kit Assay oL | ‘
: LABORATORIES

CSIR PEG Omega Bio-tek | 2019-nCoV CDC EUA

E.Z.N.A total RNA | Kit

Kit Il

NIOH Skim milk flocculation MagMAX Viral and | Thermofisher
Pathogen Nucleic | (TagPath kit)
Acid Isolation Kit

Waterlab/UP Skim milk flocculation QlAamp® Allplex™  2019-nCoV
Ultrasens® Virus kit | Assay ¥ L u m e g e n
@ @LAB0RATORIES
SAMRC-TB Ultra centrifugation ZymoBIOMICS kit | 2019-nCoV CDC EUA ' ‘ g &
Kit
SAMRC-BRIP Centrifugation RNeasy PowerSoil | 2019-nCoV CDC EUA .
Kit o
Lumegen TFF Nucleoma Thermofisher
9 Nudeomag | Thermofshe WATERLAB praecautio
pathogen kit science based  solutions
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Roadmap

18 sites Harmonization of Expansion to 96
NICD qualitative results sites across SA

49 sites within NICD
the SACCESS quantitative
Network results
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Coverage in 2020

W

Number of treatment sites per province

GAUTENG WESTERN FREE STATE KWA-ZULU EASTERN
CAPE NATAL CAPE

Provinces

» 5 provinces
» 18 treatment sites

Coverage in 2021

Number of treatment sites per province

GAUTENG WESTERN
CAPE

» 9 provinces
» 49 treatment sites

FREE STATE

KWA-ZULU
NATAL

EASTERN
CAPE

Provinces

LIMPOMPO MPUMALANGA NORTH WEST NORTHERN
CAPE



Total number of tests within the SACCESS
network for the period 2020 -2021

Testing lab Total tested Total positive % positive
CSIR 41 19 46%
Green hill 27 25 93%
MRC-BRIP 39 36 92%
Water lab 111 46 41%
Lumegen 84 33 39%
NICD 413 355 86%
NIOH 36 22 61%
Praecautio 9 7 78%
SAMRC TB 36 30 83%

Total 796 573 72%




Processes at NICD

Data analysis

» Counting the number of COVID
cases per district

» Calculating relative log genome
copies/ml

» Entering results from lab partners

» Results review

» Samples receipt

» Logging samples on system

Reporting
Wet lab processes » Qualitative results and quantitative
graphs
» Specimen concentration » SACCESS network
» NDoH
» RT-gPCR > IMT
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Qualitative an quantitative testing for SARS-CoV-2
at NICD
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Qualitative an quantitative testing for SARS-CoV-2

at NICD

> Nucleic acid extraction is conducted using the Qlamp viral RNA mini kit (Separation Scientific)
> RT-qPCR - Seegene Allplex 2019-nCoV PCR Kit (Inqgaba Biotechnical Industries )

> Exact Diagnostics SARS-CoV-2 Standard (Lasec SA Pty Ltd )

6ot ~ V.
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4 ZEC SARS-CoV-2 Standard S
§9 [EEF]covors [io7) 20030813  2021-02-28 8
avs ™ & A [ ; ‘

’ Exacr Diagnostics 3408 Camp Bowis Biva. CBM-114 >
Fort Worth. T 76107 USA www exacisiagrontics com AN

E gene, N gene, ORF1ab gene, RdRP gene, Spike gene

RdRp gene, E gene, and N-gene
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Qualitative an quantitative testing for SARS-CoV-2

at NICD

1:4 = 2400 cp/rxn Y i Y 2 Y 2 Y 2 Y I S A

.5ml tube

Discard the
last 20 pi
Mix with 60pl

1:16 = 600 cp/rxn N
= = = T T ) —od T = o = ‘(:" = T F el ’\2? ‘a’. r‘c;. Set A
¢ b Coo2mi & ¢ £ \
v v 0.2ml tubes v v v v v v v v v v W ¥ W v

1 . 64 - 1 50 Cp/ an ’1""‘4- '1»':'3’ \"‘# '1»—“# '1—“4' "-:" “:'. \“_'. ““ (‘“ “,:'. - = - '{‘" - = SetB

v v v Vv ¥ v v ¥ v v v v v v v v v

Notes for making dilutions
Concentrated standard

1:256 = 37.5 cp/rxn

Pipet 20ul of concentrated standard into each 1:4 dilution tube containing 60ul of nuclease free water.

- 1.5ml tube - Step 1: Mix 2 times with the first pipet tip containing the 20ul concentrate then discard tip. Step 2: Use a new pipet tip
- Eluted in 50ul AVE and mix the solution 5 times and discard tip. Step 3: Use a new pipet tip to pipet 20u into a higher dilution and repeat
buffer steps 1-3.
- Step 4: Once dilutions have been made in 0.5ml tubes, pipet 8.5ul into each 0.2ml tube changing the pipet tip each
1:1024 = 9.375cp/rxn e

1:4 FX 1:16 K‘Xﬁ&t MtZ% f‘\vtmu mmossm
2.34cp/rxn 0.5mi tube

1:4096

Discard
the last
Mix with 60pl 20 pl
NFW
A= = = => = = =" R e = T = T = T T = = SetC
v vy 02miwbes O ¥ v v ¥ v v v v Vv ¥ v Vv v
= = = = = = == = = = = = = = = = =
t b ¢ E o t E E E 5 E E ¢ t t E] ¢ SetD
v v v v v v v v v v v v v v v v v
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Qualitative an quantitative testing for SARS-CoV-2
at NICD

Experiment Menu<« | Experiment: COVID 01-07-2021 NN Type: Standard Curve Reagents: TagMan® Reagents Analysis Seftings @,)
setup N e o | Vo e e
Run 0 > Select Wells With: |- Selectltem - + | |- Selectitzm - |
Target |N gene COV... ~ Plot Color Default ~
et to SnomeeIIs!I VlewLegendI ‘ I HI EI
Save current settings as the default
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A | gen e ee ITAERE Y oo ] iC S0 MR AR o
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1 1 mf?% 1
225 E [T er Icct cct [ rr
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200
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F M e e [T e e [T N oer TERE 7] 4 oo
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150 i I e [MHiccc
G e e m . imlicee = .
102 345 0 WM -] 1000 o 10000 1000000 100000 m"ME g..".‘?“ﬂﬂmg!nw
Quantity
A 1 1 1 A FA Vi [Mecc
Target: N gene COVID Seegene Slope: -3.554 Y-Inter; 38.666 p2. 0.996 Eff%: 91.16 v H e er [Tie e [Tie e mg;c( e ee [Tieer E"
Lo I cxon [T i [T o i mn N Nosn S
’i Standard . Unknown . Unknown (Flagged) -
ad wells: [ 59 Unknown [ 15 Standard [1] 0 Negative Control 37 Empty
&« Analysis Summary: Total Wells in Plate: 98 Wells Set Up: 59 Wells Omitted Manually: 4 Wells Flagged: 38 Wells Omitted by Analysis: 0 Samples Used: 21 Targets Used: 4
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The SACCESS SARS-CoV-2 qualitative

dashboard

Site Name District Code Laboratory Week 2021
| Logond Province - Western Cape 1] 2] 3 af 5[] 7] s of10[1a[12]13]1]15]16 26[27]28[20[30[31]32[33[34
egen Borcheds Quarry Wastawster Treatment Works CAT NICD
1 |_|N°‘ schedule 2 Pending 3 .Negatlve 4 .Posltlve 5 .\nvalld Zandvleit Wastewater Wastewater Treatment Works CAT NICD
Bellvile CAT MRC-BRIP
= Cape Flats CAT MRC-BRIP
Interpretation VRCaRIF
Positive; at least one gene target must be positive Stellenbosch el
egati none of the gene targets must be positive except for the internal control
Invalid internal control as well as all gene targets negative on 2
Site Name [DistrictCode | Labaratary Week 2021
Site Name District Code | Laboratory Province - Free 5 1] 2| 3 5| 6| 7] 8] 9(10011/12/13|14)15]|16|17{13|19
Province - Gauteng 1‘ 2 7] 8 9|10 17|1-3‘19 Bloemspruit Wastewater Treatment Works |MAN |NICD
Rooiwal Wastewater Treatment Works TSH NICD Starkwater Wastawater Treatment Works |MAN |NICD
Daspoort Wastewater Treatment Works TSH NICD
Babelegi TSH NIOH H Site Name [DistrictCode [ Labaratory Week 2021
Bavizanspoort TsH NioH | Province - Kuazulu-Natal 1| 2| 3| a| 5| 6| 7| =] 9|10|11]12]13(10(15]16]17(128]19
Sunderland Ridge TSH NIOH . Morthern Wastewater ETH NICD
Sandspruit TSH ‘Waterlab/UP . CENTRAL WASTEWATER TREATMENT WORKS ETH NICD
Temba TSH Warerlab/UP || Howick MEU Greenhill
Rayton REL MRC-T Davil Meu Grzenhill
Refilwe Tsh MRCTB Lynnfield MEU Greentill
Rietgat TSH MRC-TB
Daveyton WasteWater Treatment Works EKH CSIR
Olifantsfontein \TdastEWater Treatment Works EKH C3IR Site Name District Code | Laboratary Week2021
Hartebeestfontein EKH Waterlab/UP Province - Eastern Cape 1] 2] 3] o] [ 6] 7] 8] s[10]11]12]13[1a]15]16[17[18]15[20
Dekema EKH ‘Waterlab/UP
Hartbeesfontein WasteWater Treatment Warks EKH NICD Waterwaste MMM NIcD
Viakplaats WasteWater Treatment Works EKH NICD Brickfield Pretreatment NMM NICD | |
Olifantsfontein WasteWater Trestment Works EKH NICD East Bankwaterwaste BCM NIcD ||
Daveyton WasteWater Treatment Works ERH IO Mdantsane waterwaste BCM NICD | |
Northern Wastewater Treatment Works JBM NICD Potsdam BCM Pragcautio
GOUDKOPPIES Wastewater Treatment Works JBM NICD Central BCM Prazcautio
Olifantsvlei JBM Waterlab/UP Zwelitzha BCM Prascautio
Flip Human WR Waterlab/UP Site Name |District Code [ Laboratory idemi Week 2021
1 4] s[ 6] 7] 8] s[1o0[11]12]13]1a[15]16]17[18]15]20[21]22]23]24]25]26] 27 28] 29[20[31]32
I . = K MBO Waterlab/UP
Kingstone vale waste water treatment plant MBO Lumegen
Sgene, N gene, E gene, RdRp e asie warer resment st
gene and ORFlab gene + - -
Site Name District Code | Labaratory Week 2021
Morth West 1 31|32
Klerksdorp mains waste water treatment plant MAT Lumegen
Internal control +/- + - Fencnataroo wiseewirarrasmmanepiane
N Rustenburg -Water and Sanitation Services BOJ Lumesan
POS NEG Invalid
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NICD SARS-CoV-2 quantitative results

Gauteng wastewater treatment plants

Tshwane WWTW_Lab confirmed cases City of Tshwane Johannesburg WWTW_Lab confirmed cases Johannesburg
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NICD SARS-CoV-2 quantitative results

KwaZulu-Natal wastewater treatment plants
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NICD SARS-CoV-2 quantitative results

Free State wastewater treatment plants

Mangaung WWTW_Lab confirmed cases Mangaung
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NICD SARS-CoV-2 quantitative results

Eastern Cape wastewater treatment plants

Nelson M WWTW_Lab confirmed cases Nelson Mandela Buffalo WWTW_Lab confirmed cases Buffalo city
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NICD SARS-CoV-2 quantitative results

Western Cape wastewater treatment plants

Cape town WWTW_Lab confirmed cases City of CT
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