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Where are we now?

Maricopa County ςCurrent as of 10/28/21 from week 10/17-10/23.
https://www.maricopa.gov/5460/Coronavirus-Disease-2019



Where are we now?

ÅMaricopa County Epidemic Curve

Maricopa County Hospitalization

https://www.maricopa.gov/5460/Coronavirus-Disease-2019



Where are we now?

ÅVaccine Statistics:

ïTotal doses administered: 4,775,993

ïFull series completed: 2,183,743

https://www.maricopa.gov/5460/Coronavirus-Disease-2019



ÅMolecular Tests
ïRapid or 1-3 days

ïBest in acute period of infection

ÅAntigen Tests
ïRapid, often lateral flow assays, 15-30 min

ïSacrifices accuracy

ÅSerology Tests
ïTakes 1-3 weeks for antibody response

ïBest for identifying previous infection

Types of Testing



ÅRegulatory requirements for EUA testing

ÅRegulatory issues exacerbated for Serology

Hurdles to Sars-CoV-2 Testing



IDSA Guidelines ςClinical Utility of 
Serology Testing

ÅSupplementing PCR for late-presenting cases

ïParticularly 3-4wks post-symptom onset

ïIdentifying prior exposure

ÅIdentifying convalescent plasma donors and 
potential for assessing vaccine response

ÅTracking SARS CoV2 exposure in the community



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; non-glycosylated and more highly 
conserved than Spike Protein

Infantino, M., Damiani, A., et al. IMAJ 2020 22(203-210)

Sars-CoV-2 Antigens of Interest



Sars-CoV-2 Antibody Kinetics

Zhang YV, Wiencek J, Meng QH, TheelES, Babic N, SepiashviliL, Pecora N, SlevP, Cameron A, 
KonforteD. AACC Practical RecommendationsforImplementing and interpreting SARS-CoV-2 EUA 
and LDT Serological Assays.



Antibodies, but do they Neutralize?

SutherMS, Zimmerman MG, Kauffman RC. (2020) Cell Reports Med.23 June 2020.



ÅTypes of Neutralizing Antibody tests
ïVirus Neutralizing Tests/PRNT
ÅLive cells, BSL-3

ïPseudotype-based Virus Neutralizing Tests
ÅLive cells, BSL-2

ïSurrogate Virus Neutralizing Tests
ÅMimics the virus/host interaction

ÅUses purified ACE2 and S1-RBD 

ÅNo live virus

ÅELISA format for high-throughput applications

ACE2/RBD Surrogate Neutralizing Ab
Tests
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Surrogate Neutralizing Antibody Assay

Tan CW, Chia WN, Qin X, et al. (2020), Nature Biotech.Published 23 July 2020.



Surrogate Neutralizing Antibody Assay

Tan CW, Chia WN, Qin X, et al. (2020), Nature Biotech.Published 23 July 2020.



Antibodies, but do they Neutralize?Surrogate Neutralizing Antibody Assay

Tan CW, Chia WN, Qin X, et al. (2020), Nature Biotech.Published 23 July 2020.



What Titer is Needed?

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)Khoury DS, Cromer D, ReynaldiA, et al. 2021. Nature 

Medicine, 27, 1205-1211.



ÅDepends on many factors

ïbŜǳǘǊŀƭƛȊƛƴƎ ŀƴǘƛōƻŘƛŜǎ Ґ ά{ǘŜǊƛƭƛȊƛƴƎέ ƛƳƳǳƴƛǘȅ

ïCell Mediated immunity

ÅT-cells

ÅB-cells

ïDose of exposure

ÅInitial dose

ÅDuration of illness

ÅSeverity of illness

How Long Does Immunity Last?



Immunity with mRNA Vaccines

Bettini E, LocciM. 2021. Vaccines, 9, 147. https://www.mdpi.com/2076-393X/9/2/147



How Long Does Immunity Last?

Dan JM, Mateus J, Kato Y, Hastie KM, Yu ED, FalitiC, et al. 2021, Science, 371, eabf4063. DOI: 10.1126/science.abf4063



How Long Does Immunity Last?

Dan JM, Mateus J, Kato Y, Hastie KM, Yu ED, FalitiC, et al. 2021, Science, 371, eabf4063. DOI: 10.1126/science.abf4063

ÅMemory B-cells
ïLƴŎǊŜŀǎŜŘ ƻǾŜǊ мнл Řŀȅǎ ŀƴŘ ǊŜƳŀƛƴŜŘ ƘƛƎƘ ŀǘ җсƳ 

post infection
ïProduced and maintained in all subjects with no 

apparent halflife

ÅCD8+ T Cells
ïрл҈ ǊŜŎƻǾŜǊŜŘ ǇŀǘƛŜƴǘǎ ǇƻǎƛǘƛǾŜ ŀǘ җсƳ Ǉƻǎǘ ƛƴŦŜŎǘƛƻƴ
ïDecline estimated t1/2 = 125 ς190 days or greater

ÅCD4+ T Cells
ïфн҈ ǇƻǎƛǘƛǾŜ ŀǘ җсƳ Ǉƻǎǘ ƛƴŦŜŎǘƛƻƴ
ïDeclined t1/2 = 94 days



How Long Does Immunity Last?

Dan JM, Mateus J, Kato Y, Hastie KM, Yu ED, FalitiC, et al. 2021, Science, 371, eabf4063. DOI: 10.1126/science.abf4063

Å Immunity memory has interpatient variability
Å95% of individuals were positive for at least 3/5 markers 5-8m 

Post Symptom Onset 



How Long Does Immunity Last?

ÅMany factors contribute:
ÅAs circulating sterilizing immunity wanes, memory-

based immunity predominates

ÅMemory can take 3-5 days to ramp up, during 
which virus can replicate

ÅTransmission events can become more likely



How Long vs. Titers Needed

Khoury DS, Cromer D, ReynaldiA, et al. 2021. Nature Medicine, 27, 1205-1211.

Various vaccines have a 
different starting 
neutralization level

Studies show decay is 
predicted to be linear 
up to 8 months

Durable plateau titer 
will vary dependent on 
initial titer



Natural Infection vs. Vaccine Immunity

ÅmRNA Vaccines

ïPfizer BNT162b2

ïModerna mRNA-1273

mRNA Spike 
Protein

Anti-Spike 
AntibodiesImmune 

Response



Natural Infection vs. Vaccine Immunity

Antibody Results
Nucleocapsid 

Ab
Spike Ab Neutralizing 

Ab

Natural 
Infection + + +

Vaccine-
Induced - + +



Natural Infection vs. Vaccine Immunity

ÅAre serology assays useful for measuring 
vaccine response??

ïMost individuals seroconvert: 91-100%

ïLimited correlation to protective immunity

ÅWhat about immunocompromised patients?

ïUnknown value of positive result in U/mL

ïNegative results could be informative



ÅWho is immunocompromised?
ïHIV+ participants show equivalent antibody 

production

ïKidney Tx patients: 25%

ïSolid organ Tx patients: 54%

ïAutoimmune Disease: 80%

ïHematologic cancers: 55% or 66%

Å5ƻŜǎƴΩǘ ǘŜƭƭ ǘƘŜ ǿƘƻƭŜ ǎǘƻǊȅ ςCell mediated 
immunity is higher.

Approved for Use in 
Immunocompromised Patients



Å

Approved for Use in 
Immunocompromised Patients

https://www.idsociety.org/globalassets/idsa/media/clinician-call-slides--qa/07-31-21-
clinician-call-slides.pdf


