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Beginning Of COVID-19 Testing Journey

 FDA restriction lifted 2/29/2020

e The immediately in effect guidance issued today describes the circumstances where the FDA does not intend to object
to the use of these tests for clinical testing while the laboratories are pursuing an emergency use authorization (EUA)
with the FDA. Importantly, this policy only applies to laboratories that are certified to perform high-complexity testing
consistent with requirements under Clinical Laboratory Improvement Amendments.

 Important aspects of this guidance:

 Laboratories developing the test must submit their data to the FDA within 15 days of
validation for the EUA

* Prior to this date all testing was performed by the CDC

 Manufacturers began test development at this time, as well as some independent
labs




Kinetics Of Progression Of COVID Infection

ans SnapShot: COVID-19

d how it progresses Viral Structure Life Cycle
Attachment and Entry to Type Il Pneumocyte

body, according to a study published

Spike () * Sbinds
DAY 1 "3 +  Responsible for recepior binding, and * Host p A S,
membrane fusion allowing fusion of viral and host cell membranes
NO ONSET OF SYMPTOMS » Tagomatynonneuratzng —
2 Inhibitor*
SYMPTOMS = Sars-CoV-2 virus may start with [ 0 SARS-CoV-2 Endooylosls — Camostat mesylate
= Median incubation upper respiratory symptoms | 0 A { \ Fusion of vesicle
period after after the incubation period ! Envelope (£) protein——— e —\S e — \ | and vidon
getting infected is = Fever generally appears 1st day | + Important for virus (+) ssRNA, ~30kb, non-segmented v X ‘ / Viral Fusion Inhibitor*
5.1 days, according — mUpper respiratory symptoms infectivity _w_%.ﬁ_u_ :'9:." @ Chioroquine, Hydroxychloroquine
such as cough and sore throat —~—
to the study = rgby iy v W | ) A
* May beup to 14 aor. s Fusion  Translation 15
days, with outliers Matrix (1) glycoprotein——=e . | S | N2
of 27 days ey . :zs‘;:‘bunuulsmmml \ o - ) .
D AY 4- 9 + Interacts with E 1o form viral Helical Nucleocapsid polyproteins ) (’(‘\
envelope (N) protein l N N
(@
IN THE LUNGS Proteolysis @ \
u The disease may reach the lung 0 Vaccination* modalites include ive |
anywhere between 3 to 4 da o atienuated WD:&M .::‘w;:::':: Repiication by RNA-dependent RNA
= Laboured breathing m ot by of those : Pryneraes BEF) m::&'.‘ﬁf.p..m“‘
T | -
& 1o ngs may ! experience Symptoms Viral proteins and RNA assembled
lead to acute respiratory distress these severe Fever, 87.9% (only 44% at éme of diagnosis) into a new virion in the Golgi N fa ¥ |

|
This can happen between Day 8-15 f symptoms Dry cough, 67.7%

RT-PCR, N/

.
ALVEOLUS

Fatigue, 38.1% W — =\ /
Transmission Sputum producion, 33 4% on felease \_ /| CRISPR diagnostic* /
@ + Primarily droplet Dyspnea, 18.6% immune Response ] /

Innate iImmune Response

+ Delayed or suppressed Type | interferon (IFN)
response during inisial infection

+ Viral replication tiggers hyperinSamematory
congitions and cytokine storm

+ Influx of activated neutrophils and inflammatory

DAY 8 -1 5 E oot z::l'lo?:;l:: 14.8%
IN THE BLOOD %ﬁ‘ Y, Headache, 13.6%
5 < Chills, 11.4%
\

= From the lungs, the infection | 0 Nausea/Vomiting, 5%
may move to the blood { 0 N:;Tmorsuo:dw

= Sepsis, a life-threatening Handwashing, E1OH, H;0, PPE, Distance Diarrhea, 3.7% s iy
complication, may develop of those >2m, Epidemiologic containment Anosmia® o Sarm p v v
by the end of the first | infected need cytokines are associated with severity of disease
week, the study said i ICU care \\{ /v// A
Infection Adaptive Immune Response
ey - * T helpercells Th1/Th17 are engaged
+ IigM and igG are usually detectable within two weeks /E-i
[« SEVERE CRITICAL afler Infection
4 +  Lymphopenia may be related 1o bone marrow =
BY 3 WEEKS cruciaL PERIOD z v 3
7] ///1 }\\ g
Covid-19 may last, on an average, for 21 days with people 7] C MODERATE Laboratory Findings
either dying or being discharged by the end of the third week ] Mg gisease Lymphopenia (mostcommon finding),
=) Viral Response ———— leukopenia, 1CRP
Host immune. 1AST, 1ALT, 1CK, 1D-dimer, tferritin, 1LOH

FOR DEATHS . FOR DISCHARGE TvE P

peop'e studied genen"y People were dls(hamd Asymptomatic Fever, cough 3:‘:““8::::?:’ Recovery or death ?;:I.-‘Hﬁ mm Antibody* zoufdode ELISA against lgG and
died between Day 1522  : between Day 18-25 from ' 3 sebore:
| Convalescent plasma transfer” |

Elevated inflammatory markers Alnvestigational

from onset of symptoms  : the onset of symptoms
Oberfeld, B., Achanta, A., Carpenter, K., Chen P., Gilette, N., Langat, P., Said, J., Schiff, A., Zhou, A.,

SOURCE: A retrospective study on clinical course and risk factors for mortality in 191 adult patients

from Jinyintan Hospital and Wuhan Puimonary Hospital published in The Lancet Barczak, A., Pillai, S. SnapShot: COVID-19. Cell. 2020. DOI: 10.1016/j.cell.2020.04.013



* Diagnosis
 High throughput
Roche-FDA EUA:

Thermo Fisher-LDT:

What Tests Are Available?

6800 can handle 800 samples during an 8-hour shift
Specimen type: NP swab in viral transport media, universal transport media, 0.90% saline

Averages around 6 hours for report results in the most efficient of scenarios from the time the specimen is
put on the instrument

Quant studio can handle 188 samples during an 8-hour shift with a standard set up**

Sensitive to as low as 20 copies/ml in our hands
Specimen type: NP swab in viral transport media, universal transport media, 0.90% sali

Averages around 6 hours for report results in the most efficient of scenarios from the time the specimen is
put on the instrument

LDT allows adjustment of assay to account for new mutations



What Tests Are Available?

* Diagnosis
 Rapid TAT
* Abbott ID NOW—results in 15 minutes
 Specimen type: dry nasal swab
e Sensitivity: hot topic
e Cepheid—results in about 2 hours**

e Specimen type: NP swab in viral transport media, universal transport media,
0.90% saline

e BioFire—results in about 2 hours**

 Specimen type: NP swab in viral transport media, universal transport media,
0.90% saline

* Available now as part of the “Respiratory Panel”



Dynamics Of The Serologic Response

SARS-CoV-2 RNA
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https://www.diazyme.com/covid-19-antibody-tests



What Tests Are Available?

 Serology-meaning and therefore utility of results still under investigation

* Abbott-runs on the ARCHITECT
. 1IgG
. Performance optimized at 14 days post-infection
e 99.6% specificity**; 100% sensitivity

. Chemiluminescence (CMIA)

. 2,000/day; reagent supply will support this (14,000/week)




Test Resource Considerations

* NP swabs
e Saline Waxing and waning supply of these
e VTM various materials. Alternative specimen
e UTM acquisition tool challenge = test validity

 Actual reagents for tests

Better scenario for antibody testing than for diagnostic testing
* Roche-limiting our healthcare system to 5,264 tests/week
* Regulated by the government
* Thermo Fisher-reagent availability a little better
e Currently allotting us tests ad-lib**

Abbott ID-NOW: 24/day
BioFire: Will learn this next week as test just now available
Cepheid: Will learn this next week, we are investigating bringing this instrument in




How Are We Managing Our Resources?

* Abbott ID-NOW:
L&D
* 97% sensitivity
* VERY SPECIFIC AND LIMITED USE BEYOND L&D, solid organ transplant cases that cannot wait for longer TAT

Roche and Thermo Fisher
» All other cases of “persons under investigation” not requiring rapid interpretation
e **ysed to help get our OR’s up and running
e Patients must be tested 48h in advance of surgery
e Guides what level PPE required for surgery
* Now that both instruments are running and providing 24/7 service, incorporating testing on all admits

Abbott antibody testing

e Part of pre-surgical work-up

Guides decision tree regarding PPE utilized, in combination with diagnostic results
* Establish if/when positives seroconvert

Primarily obtained on inpatients
* Return-to-work programs, employee monitoring, prevalence



Next Steps

Community-based testing
* Paired antibody/diagnosis?
e Surveillance?

Saliva as a specimen
* Employee surveillance, schools, jails, population-based assessment of prevalence

Data, data, data>publish, publish, publish
* Meaning behind antibody testing

* When paired with diagnosis (including quantitative viral load)

* IgG response, duration

 How much = “immune” and for how long?
* Re-infection??

* Asymptomatic carriers=>Ab? Relevance?

Why there was a precipitous drop in flu diagnoses..........cceuuueeu..... 27?7
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