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Where are we now?

Total Cases Total Deaths

732,470 12,134

Up 1,524 since yesterday -13 since yesterday

Case Rates*® Percent Positivity®

208 per 100,000 10%

High Transmission High Transmission

Maricopa County Current as of 10/28/21 from week 10/110/23.

https://www.maricopa.gov/5460/CoronaviruBisease2019




Where are we now?

ttps://www.maricopa.gov/5460/Coronavirubisease?01¢

A Maricopa County Epidemic Curve
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Where are we now?

A Vaccine Statistics:

I Total doses administered: 4,775,993
I Full series completed: 2,183,743

Percent of Maricopa Residents in
Each Age Group*

All

10-14

15-24

25-34

35-44

45-54

55-64
65-74
>=75

https://www.maricopa.gov/5460/CoronaviruBisease2019
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Types of Testing

A Molecular Tests
I Rapid or 13 days
I Best In acute period of infection
A Antigen Tests
I Rapid, often lateral flow assays,-386 min
| Sacrifices accuracy
A Serology Tests

I Takes 13 weeks for antibody response
I Best for identifying previous infection



A Regulatory req

Jan Feb

Mar

Apr

Hurdles to Sar€o\f2 Testing

uirements for EUA testing

A Regulatory issues exacerbated for Serology

May

/

EUA Initiated:

Allows unapproved
medical products or
unapproved uses of
approved medical
products to be used in
an emergency to
diagnose, treat, or

prevent serious or life-

threatening disease

%

Wild West:

Allows manufacturers
to sell and distribute
assays without
receiving EUA, “as set
forth in Section IV.D"”

/

FDA Tightens Up:

To stay on the market,
must submit EUA to
demonstrate
effectiveness



IDSA GuidelinesClinical Utility of

Seroloqgy Testinc

A Supplementing PCR for lafgresenting cases
I Particularly 24wks postsymptom onset
I Identifying prior exposure

A ldentifying convalescent plasma donors and
potential for assessing vaccine response

A Tracking SARS0V2 exposure in the community



SarsCoV\f2 Antigens of Interest

Spike glycoprotein (S)

M-protein

Hemagglutinin-esterase dimer (HE)

Envelope

RNA and N protein

E-protein

Spike Protein: S1 + S2: Trimeric glycoprotein Essential for recognizing host ACE2
receptors (S1/RDB) and facilitate entry into host cells (S2)

N Protein: Nucleocapsid: Binds to viral RNA;-glyeosylated and more highly
conserved than Spike Protein

Infantino, M., Damianj A., et al. IMAJ 2020 22(2Q30)




SarsCoV\f2 Antibody Kinetics

Serological  Serological Serological

detection detection detection
unlikely possible likely
. o 1 |
Qualitative lgG positive
assays
IgM/IgA positive
B
SARS-CoV-2 RNA positive
B
Antibody i
levels 196
levels can corelate with
disease severly
IgM/IgA & decine at varying rates
SARS-CoV-2 RNA
) ?
Dayss  Weeks Months Years
A A
Exposure Symptom onset (Day 0) Convalescence

Zhang YV, Wiencek J, Meng QHkeelES, Babic NgepiashvilL, Pecora NslevP, Cameron A,
KonforteD. AACC PracticBllecommendationsfdmplementing and interpreting SARS\2 EUA
and LDT Serological Assays.



Antibodies, but do they Neutralize”

ACE2
Receptor

“‘\“ﬁ'\“g
\()\‘.\ke6

Human lung

SARS CoV-2

SARS CoV-2

SutherMS, Zimmerman MG, Kauffman RC. (2@2€l) Reports Me@3 June 2020.



ACE2/RBD Surrogate Neutraliziiy

Tests

A Types of Neutralizing Antibody tests

I Virus Neutralizing Tests/PRNT
A Live cells, BSX.

I Pseudotypebased Virus Neutralizing Tests
AlLive cells, B&2

I Surrogate Virus Neutralizing Tests
AMimics the virus/host interaction
AUses purified ACE2 and-BBD
ANo live virus
AELISA format for higtihroughput applications




Blocking of Binding Assays

s

Signal




Blocking of Binding Assays

Inhibition




Surrogate Neutralizing Antibody Asse
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Tan CW, Chia WN, Qin X, et al. (20R@}jure BiotechPublished 23 July 2020.



Surrogate Neutralizing Antibody Asse
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Surrogate Neutralizing Antibody Asse
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What Titer iIs Needed?

NT162b2
NVX-CoV2373
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Mean neutralization level (fold of convalescent)

Khoury DS, Cromer BeynaldiA, et al. 2021Nature
Medicine 27, 12051211.

Modelling data from
vaccine trials can
predict a titer necessary
for protective immunity

Normalizes vaccine
trials against
convalescent plasma to
account for non
standardized assays

Estimates that a titer of
20% convalescent
plasma is required for
protection (1:160 PRNT)



How Long Does Immunity Last?

A Depends on many factors
ibSdziN} t ATAY3 | YOAOI2RAS.
I Cell Mediated immunity
AT-cells
AB-cells
I Dose of exposure
Alnitial dose

ADuration of illness
A Severity of illness



Immunity with mRNA Vaccines

2. mRNA/antigen 4. Priming of
uptake by APCs T lymphocytes
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Bettini E,LocciM. 2021.Vaccines9, 147. https://www.mdpi.com/207€93X/9/2/147



How Long Does Immunity Last?
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How Long Does Immunity Last?

A Memory Bcells

iLYONBFIAaSR 20SNJ mMmun Rl &a
host infection

I Produced and maintained in all subjects with no
apparenthalflife

A CD8T Cells
ipmrE: NBO2OSNBR LI GASyda L
i Decline estimated,t, = 125¢ 190 days or greater

A CD4T Cells
i pH: LIRAAGAGS O xcY Lkail
I Declined t,, = 94 days

Dan JM, Mateus J, Kato Y, Hastie KM, YEHRIDC, et al. 2021Science371, eabf4063. DOI: 10.1126/science.abf4063



How Long Does Immunity Last?
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A Immunity memory has interpatient variability
A 95% of individuals were positive for at least 3/5 marke8srb
Post Symptom Onset

Dan JM, Mateus J, Kato Y, Hastie KM, YEHRIDC, et al. 2021Science371, eabf4063. DOI: 10.1126/science.abf4063



How Long Does Immunity Last?

AMany factors contribute:

A As circulating sterilizing immunity wanes, memory
based immunity predominates

A Memory can take & days to ramp up, during
which virus can replicate

A Transmission events can become more likely



How Long vs. Titers Needed

b - Various vaccines have a
i different starting
o neutralization level
<8 os- So————————- Stud.les show depay IS
§§ o025 S e predicted to be linear
%"g 0.125 - %\— e | up to 8 months
Z 2 0.062 §\‘:': —————
0.031 - S === —— Durable plateau titer
0016 - St will vary dependent on
3 L 50 70 100 initial titer
Time (d)

Khoury DS, Cromer BeynaldiA, et al. 2021Nature Medicine27, 12051211.



Natural Infection vs. Vaccine Immun

A mRNA Vaccines
I Pfizer BNT162b2
T Moderna mRNA1273

Spike . Antl-Spike
Protein |mmune Antibodies
Response

MRNA ———



Natural Infection vs. Vaccine Immun

Antibody Results

Nucleocapsid Spike Ab Neutralizing
Ab Ab

Natural
Infection + + +
Vaccine

- + +

Induced



Natural Infection vs. Vaccine Immun

A Are serology assays useful for measuring
vaccine response??

I Mostindividuals seroconvert: 9100%
I Limited correlation to protective immunity

A What about immunocompromised patients?
I Unknown value of positive result in U/mL
I Negative results could be informative



Approved for Use In

Immunocompromised Patients

A Who is immunocompromised?

I HIV+ participants show equivalent antibody
production

I Kidney Tx patients: 25%

I Solid organ Tx patients: 54%

I Autoimmune Disease: 80%

I Hematologic cancers: 55% or 66%
A52SayQu GSf f¢Calinediaed 2 f

Immunity is higher.




Approved for Use In

Immunocompromised Patients

https://www.idsociety.org/globalassets/idsa/media/cliniciarallslides-qa/07-31-21-
cliniciancalkslides.pdf



