
Sean G. Smith:  Nurse-Paramedic
Austere/ Emergency/ Critical-Care

COVID-19 Trials and Testing:  
Principles and 
Pharmacology 

for the Clinical Provider.



Sean G. Smith:  Nurse-Paramedic
Austere/ Emergency/ Critical-Care

Thank You
To WADEM

Our Support Staff
My Molecular Biology Mentors

Drs. Freeman,Burris,Roux,Easton, etc
My M.Sc. Forensic Science Professors

GO GATORS! 
Abacus Pharma International (RDT)
You, Our Audience on the Frontlines



DISCLOSURES: 
LIVE RAPID DIAGNOSTIC TEST 

DEMO (not endorsement)
Medical Director

Haiti x 10 yrs
Contact Information / Website 

COVID-RAPID.COM DISCLOSURES

Sean G. Smith:  Nurse-Paramedic
Austere/ Emergency/ Critical-Care

Contact Information / Website
FaceBook, Twitter, LinkedIn, IG

CriticalCareProfessionals@
GMail.com 



Sean G. Smith:  Nurse-Paramedic
Austere/ Emergency/ Critical-Care

What We ARE Going to Talk About.
Basic Molecular Biology / Biochemistry of various agents 

under consideration in the treatment of COVID-19, as well as 
briefly touch on the science and challenges of developing a 

vaccine for the SARS-CoV2 virus. Additionally, we will 
explore current tests used in COVID-19, with a specific focus 
on Polymerase Chain Reaction (PCR) to detect viral genetic 
material and Immunoassay Rapid Diagnostic Tests (RDTs) 

designed to demonstrate exposure to viral antigens. We will 
clearly and concisely examine the science, pros, cons, and 
potential pitfalls in each of these areas, as well as how they 

relate to day to day clinical practice.
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What we are NOT Going to Talk About:
Aside from isolated potential live questions/answers,

We will not spend a lot of time dwelling on 
specific studies or policies.  That Information is: 

beyond the intended purpose of this lecture, readily 
available on the web, provided as a resource, or may 

be answered by myself off-line. NB:  Any ONE of 
these Therapeutic or Testing Options could easily 
comprise an entire day’s worth of lecture in and of 

itself. This seminar is to plant seeds of inquiry in the 
garden of your mind, point you in the right directions 

by curating resources, and answer selected 
questions both live and later, off-line.
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Resources: Deliberately Limited
Readily Available on Internet

Screen Shots In Body
SCCM / WADEM / AACC

Selected InfoGraphics from JAMA/BMJ/NEJM
Selected InfoGraphics from “Compound Interest”
CompoundChem.com MULTILINGUAL / GLOBAL 

LAYMAN / MOLECULAR BIOLOGIST
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Resources: Deliberately Limited
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RAPID DIAGNOSTIC TEST DEMONSTRATION / WHY?  
https://miami.cbslocal.com/video/program/1506/4533753-firsthand-look-at-how-covid-19-antibody

-tests-are-administered/?

https://miami.cbslocal.com/video/program/1506/4533753-firsthand-look-at-how-covid-19-antibody-tests-are-administered/?fbclid=IwAR0IZCXNVnut4B3d6yRr_qSbT4SzEw9zwPqHTzJONloRhCD1zVlwOF5XCWA
https://miami.cbslocal.com/video/program/1506/4533753-firsthand-look-at-how-covid-19-antibody-tests-are-administered/?fbclid=IwAR0IZCXNVnut4B3d6yRr_qSbT4SzEw9zwPqHTzJONloRhCD1zVlwOF5XCWA
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TREATMENT 
NB:  US References

But Global Scope
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We’ll Be Exploring / Referencing The Molecular 
Biology of Selected Examples of Each of These:

Anti-Viral Therapy
Immune Modulators

Antithrombotic
Concomitant Rx / ”Others”  (HCQ, Steroids, etc)
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Testing
Again,

US Based References,
But

Global Scope
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COI with API RDT
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Timing
Contamination

Sensitivity
Specificity

Seroconversion (or lack thereof) 
Persistence (both for testing and for presumed immunity) ~ 12 months, 

Cross Reaction (e.g. previous exposure to SARS-COV-1 )
Two Antibodies, so depending on Immunoassay, “double trouble”.



Timing (see chart…”sweet spot” for all 3 is ~ 14 days, sooner or later may give “false” 
results.)
 
Contamination (PCR… QA/QC  Forensics vs Healthcare: Who is watching the 
watcher and how closely? )

Seroconversion (or lack thereof) 

Persistence (both for testing and for presumed immunity) IgG ~ 12 months…best 
current guess.)

Cross Reaction (e.g. previous exposure to SARS-COV-1 IgG )
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Two Antibodies:  IgM and IgG, so depending on Immunoassay, “double trouble”. IgM  
testing has been shown in some cases to have lower sensitivity and specificity than 
IgM.

Sensitivity (greater true positive, less false negative)

Specificity (greater true negative, less false positive)

Another Clinical Take Home:  “Reinfection” unlikely. Occam’s Razor: Faulty 
sampling/processing.
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RAPID DIAGNOSTIC TEST DEMONSTRATION
RESULT
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PCR: Polymerase Chain 
Reaction
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RDT



ELISA



Some Other Immuno-Assays
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RDT:  At least 3 Big Clinical Take Aways:  

1. NOT resource, time, or technology intense.

2. + Asymptomatic (if in window and if seroconverter) 

3. Treatment (a. as CareGiver – Ebola, b. Convalescent 
Plasma)



Serum….CPP and BBB are ALWAYS the Right Answer….so,    What About CSF?
“A case series of three patients attending an inner city US hospital who had severe, laboratory-confirmed 
COVID-19 and encephalitis shows that while only one had abnormal white blood cells or protein present in CSF, 
all had evidence of immunoglobulin (IgM) antibodies. 

"What was novel about our study was that we were able to show IgM, the acute phase reactant against COVID, in 
the spinal fluid of these patients, which is a direct indicator they had COVID in their brain," lead author Karima 
Benameur, MD…

"The only reason we could actually diagnose them with COVID encephalitis is because we were able to measure 
the IgM in their spinal fluid," said Benameur.  Neurologists ordering spinal taps on patients may incorrectly 
assume there's no brain involvement if the spinal fluid is normal, said Benameur.  Benameur emphasized, "just 
because the PCR in CSF is negative, this does not mean that the virus has not made it into the brain." 
The PCR test is a good test for some viruses, including the herpes virus, but is a poor test for this new 
coronavirus, she said. “
TAKE HOME:  Consider Testing CSF for IgM in suspected COVID encephalitis.



K+, pH, Mg++, PO4---
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We’ll Be Exploring / Referencing The Molecular 
Biology of Selected Examples of Each of These:

Anti-Viral Therapy
Immune Modulators

Antithrombotic
Concomitant Rx / ”Others”  (HCQ, Steroids, etc)
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Why Chloroquine and various permutations?
Proposed effects:
May interfere with SARS-CoV-2 binding of ACE-2 receptors and subsequent host cell entry.
Alters cellular pH with concomitant effects
Interferes with viral assembly
Immunomodulatory effect by down regulating TNF-alpha (a cytokine)  

.
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Anti Viral Example:
Remdesivir: Adenosine nucleoside triphosphate 

analog. Interferes with RNA polymerase, to 
terminate chain, stop synthesis, and decrease viral 

RNA production.



We’ll Be Exploring / Referencing The Molecular Biology of Selected Examples of Each of These:

Famotidine :  aka “Pepcid AC”  Serum Protease Inhibitor. 
Interferes with Viral Replication.  Low Cost outpatient, etc.  

Small observational study, but potentially encouraging. 
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Other Anti Virals:  Act against various targets. 
Research in process but not particularly  promising to 

date. Please see NIH website.



VACCINE
ACTIVE IMMUNITY 

Specificity, Mutation, Equitable Access, etc.

NB:  WADEM Has an excellent podcast specifically 
on Vaccines and SARS-CoV-2.  Please visit our 
website and YouTube channel for an in depth 

discussion from Prof. Jerome Hauer.



Concomitant Rx / ”Others” :  CONVALESCENT PLASMA

PASSIVE Immunity Direct Transfer of Antibodies.  Limits 
COVID-19 progression/load.

Passive Transfer Of Other Plasma Components. Possible 
anti-inflammatory and anti-coagulation benefits.





Immune Modulators:
COVID-19 illness in native and immunosuppressed states: A 
clinical−therapeutic staging proposal Hasan K. Siddiqi, MD, 

MSCR, and Mandeep R. Mehra, MD, MSc

Image Follows.





Immune Modulators:  Examples and Theory.  “Cytokine Storm”
IL-1,IL-6, Interferons, Janus Kinase: Involved Multitude of 

Inflammatory/Immune Responses
Modulate These, Modulate the Inflammatory Response.

NIH Guidelines: “There are insufficient data to recommend either for or against the use of the following 
agents for the treatment of COVID-19 (AIII):
Interleukin-1 inhibitors (e.g., anakinra)
Interleukin-6 inhibitors (e.g., sarilumab, siltuximab, tocilizumab)
Except in the context of a clinical trial, the Panel recommends against the use of other immunomodulators, 
such as:
Interferons (AIII), because of the lack of efficacy in treatment of severe acute respiratory syndrome (SARS) 
and Middle East respiratory syndrome (MERS) and toxicity.
Janus kinase inhibitors (e.g., baricitinib) (AIII), because of their broad immunosuppressive effect.”

Please Reference SCCM Lecture on Same. (Later Slide) 



Immune Modulators:

NB: Also “Filtration” systems to reduce bioburden of 
Immune Modulators…Inflammatory 

Mediators…Cytokines.



Steroids NB:  Dynamic Differences between CURRENT 
reported research and NIH guidelines.

Dexamethasone Takeaways.
Seriously ill COVID-19 patients see 20-30% reduction in 
mortality, depending on exact demographic. (nonvent vs 
vent dependent.) Good news but different studies show 

varying efficacy with different doses/ timing and jury still 
out. Literally.

If Real and Reproducible= Readily Accessible Rx/Tx.)



Antithrombotics:  COVID-19 Hypercoagulable Pathology.
Two Clinical Questions:

1. VTE Prophylaxis:  Standard vs Increased?
2. EMPIRIC Anticoagulation?

Smith’s Law:  The Yo Mama Principle.
Cookie Cutter Medicine vs Evidence Driven Proactive Clinical 

Management.  Right Treatment. Right Patient. Right Time.
Please Reference SCCM Lecture on Same. (Later Slide) 

Spoiler Alert: They Agree w/ Smith’s Law.
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IMMUNE MODULATORS
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Multi-System Inflammatory 
Syndrome in Children (MIS-C):
Multifaceted Proactive Supportive Care 
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Resources: Deliberately Limited
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Questions, Comments, Concerns? 
THANK YOU…VERY MUCH

Linked In
Facebook

CriticalCareProfessionals@Gmail.com
Twitter

Instagram

mailto:CriticalCareProfessionals@Gmail.com

