Correlative analysis of wastewater trends with clinical
cases and hospitalizations through five dominant

= Weill Cornell
Y Medicine

variant waves of COVID-19

Funded by
NIH RADx-rad Grant
1U01DA053941-01

N : o Elens Stephan Chris
g ; \?;ta Standard:anon a_nd _mformatlcs infrastructure Pls: Helena Solo-Gabriele, Stephan Schurer, Chris Mason,
. astewater characterization o
o— Professor, UMiami
< 3 Integration with human health surveillance hmsolo@miami.edu
SARS-CoV-2
HPCPs Wastewater-Based Surveillance
Human
sl e e ol #RADX " Radical
Wastewater % bz and Prediction Vgdlilass
Surveillance & Aim 1 Aim 3
Aim 2 . (=] =]
www.covidsfrad.org 1l g2l

SF-RAD



Human Surveillance

Student Campus Residents, UMiami Gables/Marine (Sep. 2020)

Sample Collection Plans

Fall’20/Spring’21

e Students tested weekly (nasal swab, gPCR) Supplemented
by breath test

* COVID results and total tests by building/dorm room

Summer/Fall’21

* Unvaccinated students tested weekly

e All students tested when wastewater exceeds

University Hospital, UMiami Medical (Sep. 2020)

* Treat known COVID patients
* Electronic medical records pulled regularly

Miami-Dade County Residents, FDOH WWTP (Jan. 2021)

* Positives by zip code
* Number of tests by zip code
* Augment with Biobot wastewater data (Apr. 2020)

Pilot, Miami-Dade County Public Schools, MDCPS (Jan. 2022)

* In collaboration with RADx-UP project (Gwynn, PI)
* 9 Schools (4 Elementary, 2 Middle, 3 High Schools)
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Undergraduate Campus

Pre-Delta Delta Omicron Post-Omicron
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Undergraduate Campus

Pre-Delta Delta Omicron Post-Omicron

160

140 -

=

[

o
1

=

o

o
1

<«— Faculty/Staff

Clinical Cases
[=2] o]
o o
1

Student Cases | |‘

S
o
1

Student Cases

FaClilty/ Staff

[l
o

n s fl | n
1. Bl o g o] ol e e ], e, L, A L e e L M, ||I“ ..‘||I i ..k

0 ......;|:|‘.|‘H|.||I||i‘h‘ I‘.."”il..iii.. o ._||...|;.....|‘ﬁ|\|hl‘_|ll ‘"‘ Lin .|.|||.”I| |hh|.;.‘f||. ||HI.||,‘|| | + hah !.I ILJ:!..!.‘i.:,..|||.||ill..|||: ol A8l B0 .m0 ! |HH| ‘ Il ‘I

10/1/20 11/1/20 12/1/20 1/1/21 2/1/21 3/1/21 4/1/21 5/1/21 6/1/21 7/1/21 8/1/21 9/1/21 10/1/21 11/1/21 12/1/21 1/1/22 2/1/22 3/1/22 4/1/22 S/1/22 6/1/22 7/1/22 8/1/22 9/1/22

| | | | | |
Fall 2020 & Winter T Spring 2021 T Summer + Fall 2021 + Winter Spring 2021 T Summer Break T
Break Break Break Classes began
Classes ended Classes began Classes Classes began Classes ended Classes Classes ended (in person)
(hybrid) (hybrid) ended (in person] (in person) 100% remote Cjagses began
(hybrid)

{in person)




F3
E 107 —Employee Completed First Full Vaccine - - Employee First Booster e . ___
=08 4 : : : - — _— I e e L
i) —Students Completed First Vaccine - - Student First Booster ——— (o memmsmem=mTT == 1 -~
§ 0.6 1 ",_z-’f_’- —-———'__—'_j P -
m u—o-—'_'_'_'_'_'__ - pmmmmm T [ P
3;'0.44 /ﬁ\ / __," - S==ssssscssSsSsssssess=s
'% 0.2 -’“// Summer housing transitions ’P--—’—J o
EOO T T T "_____T-______r'______ — T i_____--r‘:l'-.:_r_—_':"__-i'- — - _
Pre-Delta Delta Omicron Post-Omicron
160
140 - A Wastewat g
A A A A astewater A |
A A A A AA A APA
120 A A A A
AAAA AA A Ap AAAAAA A Apsb, AAA AD AA Apnh A A Ap
8 i A A i
g 100 AAABAANL AR AL . A AL A A
S A A A A
— 801 A A A A I
s A | A A A AAAA .l ‘| A
5 60 1 A ] Student Cases AAAAA ‘ |
40 ’ |
50 4 ‘ | “ L [N - Faculty/Staff ‘ | '|‘ i
" g ol O R A : M i
O il ||||I|||||I |‘|||l|||||||l || |||||| I.llﬁin...!li.i..l!.. fttn s |.|I|ii|[|i|!|||||||||‘|| ||| ||| |||.||i[|. i||.i || ||||||I ||I|I|.| ||". ||.|‘ ||||||.||||‘||| |i|i|... i Ml s ol 4. B dl |||| ||I|I || || ||l |I|II hillll ||||||| ||I|| ||I|| g i O 1 O S | I““" | |‘ ||| | ||| | ||‘||| || A bll.o g sl | ;8 | |I||I i || |||| |||| i ||[II ||| ' |I|| II'| i l IIII.!IH:! "[I e o5 i!|i| ||||‘| “l I|||. =|i.|. ol 1
10/1/20 11/1/20 12/1/20 1/1/21 2/1/21 3/1/21 4/1/21 5/1/21 6/1/21 7/1/21 8/1/21 9/1/21 10/1/21 11/1/21 12/1/21 1/1/22 2/1/22 3/1/22 4/1/22 5/1/22 6/1/22 7/1/22 8/1/22 9/1/22
| | | ] ] ]
Fall 2020 & Winter T Spring 2021 T Summer Fall 2021 Winter Spring 2021 T Summer Break T
Break Break Break al ded Classes began
Classes ended Classes began Classes (?Iasses began Clas.ses ended Classes asses ende (in person)
(hybrid) (hybrid) ended (in person) (in person) 100% remote (j5ses began

{hybrid) (in person)

Wastewater Log,, (genomic copies/L)




Hospitalizations
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Detection and anticipation of SARS-CoV-2 Variants of
Concern (VOCs) in wastewater with amplicon NGS

Day variant detected in wastewater relative to clinic Patient sequencing vs. wastewater sample composition
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Hospital Wastewater

Comorbidities
Lab1

Male genderm

Ventilator use
Admission to critical care unit -0.50|
Cancer diagnosis
Cardiovascular disease -0.76

Immunosuppressive oonditinn

Nicotine use -0.75

Asthmam

Chronic kidney disease

Chronic lung disease

Diabetes

Hypertension -0.87

Remdesivir administration

Inpatient mortality

Number of inpatient

Age -0.66

Duration of hospitalization (days) -0.71
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Table 1: Included on the Viral Surveillance Panel.!

=

Adenovirus R Hepatitis B virus Parechovirus

)
Alchivirus R Hepatitis C virus Parvavirus
Astrovirus IR Hepatitis E virus R @V'IFUD

Chapare virus

Chikungunya virus

R Human
Immunodeficiency Polyomavirus
Virus 1
Human / - —
Respiratory syncytia

Immunodeficiency

. VirUs
Wirus 2

C@ronauirus—EEEER@

Rhinovirus

Coronavirus-HKU1 X Jnfluenza B virus ) ViTus

Rift Valley fever

Coronavirus-0C43

Coronavirus-NLES3

Japanese encephalitis

virus Rotavirus

Jurnin virus IR Rubella virus

Kyasanur Forest

Coxsackievirus ; . Sabia virus
disease virus

Crimean-congo

haemorrhagic Lassa fever virus Salivirus

fever virus

Dengue virus 1

Lujo hemorrphagic

fever virus

Medicine
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Sapovirus

Dengue virus 2

Machupo Virus

SARS-COV

Dengue virus 3

Dengue virus 4

Marburg virus

MERS-CoV

Tick-borne
encephalitis virus

Eastern equine

encephalitis virus

etapneumovirus

Torque Teno virus

Ebola virus

Enterovirus

2 Monkeypox viru?*

Mipah virus

Variola virus

Venezuelan equine

encephalitis virus

Guanarito virus

Morovirus

Weast Mile virus

Omsk hemaorrhagic

Western equine

Hantavirus : o

fever virus encephalitis virus
Hendra Oncolytic human R Yellow fever virus
henipavirus papillomavirus

Hepatitis A virus

Parainfluenza virus

R Zika virus




Discovery, geography, and phylogeny of
noroviruses, aichiviruses, and myriad bacteria
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Prevalence

11'1
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| | Campylobacter jejuni
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Helicobacter pylori
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Enterococcus faecium
Burkholderia mallei
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Legionella pneumophila
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Mycobacterium ulcerans
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Anti-microbial resistance (AMR) genes are
significantly higher in hospital sewage
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