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Background




Common symptoms: Fever Dry cough Fatigue

Uncommon symptoms: i In severe
Headache T disease:
Nasal congestion fé High fever
Sore throat N )~ Coughing up

| blood

~Decreased white
blood cells

Coughing up sputum
Shortness of breath

Pain in muscles
or joints

Chills

Nausea and/or
vomiting

il

~+Kidney failure

Diarrhoea

SARS-CoV-2 COVID-19
virus disease
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Cumulative confirmed COVID-19 cases per million people, Oct 28, 2020

The number of confirmed cases is lower than the number of actual cases; the main reason for that is limited testing.

Summary: The
countries with the

most cumulative
COVID-19 cases:
- U.S.A.

- India

- Brazil

Summary: Taking
population into

account (cases per
capita), the worst-hit

regions so far are the
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https://ourworldindata.org/coronavirus

Daily new confirmed COVID-19 cases

Shown is the rolling 7-day average. The number of confirmed cases is lower than the number of actual cases; the
main reason for that is limited testing.
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50,000 Summary: The U.S.
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in the number of daily
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Total Cases
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Limitations with Clinical Data

e Limited test availability

e Test effectiveness (false negative & false positive)
* Asymptomatic carriers

e Infected /[ symptomatic people not getting tested
e Unreported cases

* Laginreporting cases

e Reoccurrence of infection / disease

sty nCreased testini = : =”




How can we measure prevalence of
SARS-CoV-2 infection in a community
without relying solely on testing data?
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POOP NEVER LIES!




China CDC Weekly

Notes from the Field

Isolation of 2019-nCoV from a Stool Specimen of a Laboratory-
Confirmed Case of the Coronavirus Disease 2019 (COVID-19)
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Yang Song'; Wei Zhen'; Zijian Feng’; Guizhen Wu'; Jun Xu™; Wenbo Xu'~
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Virological assessment of hospitalized
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COVID-19 prevalence Virus concentration Viral RNA extraction
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Fluoresent signal

PCR cycle
Detection & quantification of

Wastewater treatment plant SARS-CoV-2 in wastewater SARS-CoV-2 RNA =




orfla SARS-CoV-2 Viral Genome (RNA) E N

Chinese CDC Target =
Non-structural Proteins
(orfla)

SARS-CoV-2

WHO Target = -
Viral Structure

Envelope Protein

(E)

CDC Target = - The genome provides
Nucleocapsid Proteins the genetic template for
(N1, N2, N3) virus structures and

proteins. We look for
portions of the genome

as an indication that

the virus is present.

Sources: CDC, 2020
Corman et al., 2020
Lu et al., 2020

Reference: Dan Garrity, Southern Nevada Water Authority




Wastewater Surveillance

e Potential early warning tool

— Canidentify change in community infection rate before
clinical testing

e Pooled testing approach
— Captures symptomatic and asymptomatic infections

e Can help determine actual conditions
— May overcome clinical testing artifacts (ie., test lags)

\_\<

Reference: Dan Garrity, Southern Nevada Water Autho



Current WBE Studies
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Hampton Roads, VA

New Clinical Cases by Date

Daily New Clinical Cases and Viral Load in HRSD Treatment Facilities
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How to determine the
prevalence of SARS-CoV-2
infection in a community
from PCR data?




Concentration (gene copies/L) X Wastewater Flow Rate (L/day)
Feces Production Rate (grams/person-day) X Fecal Shedding Rate (gene copies/gram)

Infections (persons) =

Shedding rate is still under investigation

—



CDC Sewage Model Framework | Monte Carlo Simulation

Concentration of SARS-CoV-2 ‘,"" Daily Prevalence of
in feces I\ infections in
— community
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Pima County, AZ
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Assumptions & Limitations

e Sheddingrateisunknown e Variability in sample processing

— Variable by person? — Concentration efficiency
— Severity of illness? — Detection variability

_ ion? ime? : :
Duration? Decrease over time? Reported infections = true

e Homogeneity in wastewater numbers
sample — Ignore limitations of testing
— Weather — Asymptomatic captured in water but
— Dilution not reported
— Decay

e Population
— What about commuters/visitors?

— Processing




Outbreak Prevention




-16 dorm S/ buildin gs SCieIlCC Contents ~ News - Careers ~ Journals -~

CcovID-19

- Sampling manhole specific
to individual buildings

- Closed/Control System

- Positive detection 2 days
after classes began

- Swab/Antibody testing
confirmed 2 infected persons

- Infected persons removed;
concentration returned to
negative

ONA/CHRIS RICHARDS

_ _ Poop tests stop COVID-19 outbreak at University of
- Defined community: Arizona

asym ptomatic VS - By Jocelyn Kaiser | Aug. 28,2020, 2:40 PM
symptomatic is known




Ongoing Research




| ocalized Surveillance

e |dentify ‘hot spots’ for prioritized sampling
e Characterize community healthy by geographic location

Hot Spots?




County boundaries and
testing data does not
overlap with wastewater
service area.

[ 32779

Seminole
County
- 1995

32703

Working with local
health officials to get
testing data per zip code.

}( J] kmm 7 Zip code clinical data is
n  prorated and compared

g =- = with service area

wastewater results.

Potential Targets:

long-term care facilites, |
‘ schools, airports, theme P
G parks, etc.

32789




Communication




Communication is key!

e Estimates are not exact!
— Sheddingrate is still under investigation

e Models are meant to be used in tandem with other data to
influence public health intervention

e No standard method for processing samples
e Variability across samples

e (Correlation between model estimates and actual infections is still
being determined




Questions?
bschmitz@loudounwater.org




