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ACUTE COVID-19

https://www.sciencedirect.com/science/article/pii/S1074761320302120

UPPER RESPIRATORY INFECTION

oHIGH LOADS

oLOW SYMPTOMS

LOWER RESPIRATORY INFECTION

oMORE SYMPTOMS

oCAN PROGRESS TO SEVERE
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SARS-COV-2 INFECTIONS….

Asymptomatic

Symptomatic Mild

Symptomatic Severe

?
Health Problems post-COVIDAntivirals



ANTIVIRALS: COMBATING ACUTE INFECTION

Interferons

Boosting immunity

DIRECT ACTING ANTIVIRALS

oBLOCK VIRUS ITSELF

HOST DIRECTED ANTIVIRALS

oTARGET HUMAN PROTEINS

IMMUNOMODULATORS

o BOOST EARLY IMMUNITY



Nucleosides
12%

Metabolism
13%

Antivirals

Schultz et al 2022

>20,000 DRUGS SCREENED, VALIDATED ~150 DRUGS
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NUCLEOSIDE
ANALOGS

SYNERGIES: ORAL COMBINATIONS 
LOWER DOSES, HIGH BARRIER TO RESISTANCE

COMBINATION THERAPIES

              
                      

 
  
 
 
 
 
 
  
 
 
 

  

    

    

    

    

    

   

 
   

    

   
 

   
 

 
 

      

   
  

   
 

   
 

   

     

  
  

   
  

   
  

   

       

  
  

 
  

  

        

 
  

   

                            

 
 
  
 
 
 
  
 
  
  
  
  
  
  
 
 
 
  
 

Paxlovid

ADDITIVITY

M
o

ln
u

p
ir

a
vi

r

M
o

ln
u

p
ir

a
vi

r

SYNERGY



7

AIR-LIQUID INTERFACE 
CULTURES
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BOOSTING EARLY IMMUNITY
BLOCKS INFECTION

EARLY RESPONSES DELAYED…

Interferons and STING agonists can 

block infection
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SARS-COV-2 INFECTIONS….LONG COVID

?
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IS THERE VIRAL ANTIGEN?
oWHERE?

WHAT DRIVES CHRONIC SYMPTOMS?

HOW IS INFECTION SIMILAR OR

DIFFERENT FROM RESPIRATORY TRACT?
oSENSITIVITIES TO THERAPEUTICS

oIMMUNE RESPONSES

GASTROINTESTINAL TRACT?
oHIGH SHEDDING (SEWAGE)
oBIOPSIES

oAUTOPSIES



AUTOPSIES AT PENN 

PASC: IS THE GUT A VIRAL RESERVOIR?

STOOL SAMPLES OUR 
LONG COVID COHORT
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SARS-COV-2 AND GASTROINTESTINAL TRACT

MODELING INFECTION

oCULTURED CELLS

oORGANOID MODELS

ANTIVIRALS ACTIVE?
o KNOWN AND IN TRIALS

oAGAINST VARIANTS?

RESPONSES TO INFECTION?
oPERSISTENT?
oINNATE IMMUNE ROLE

Caco-2 cells
Polarized monolayer
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ARE THERE DIFFERENCES IN ANTIVIRAL ACTIVITY?

Paxlovid MolnupiravirInterferon β

CALU-3 

CACO-2 
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WE CAN MODEL INFECTION IN 3D CULTURES

Apical

Basolateral

3

Days post SARS-CoV-2 infection

5 7 10 12 14

Apical sampling
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BRONCHIAL CULTURES INTESTINAL CULTURES

WE SEE DIFFERENT SENSITIVITIES

Day 3

Day 7

Day 3

Day 7
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CAN WE DETERMINE EFFECTIVE TREATMENT SCHEDULE

Pretreated
Therapeutic
treatment

ADMINISTERED SINGLE DOSE….
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PASC AND THE GASTROINTESTINAL TRACT

IS THE GI TRACT A RESERVIOR?
o FOR WHICH PATIENTS?
o WHERE IS THE VIRUS?
o IS IT REPLICATING?

ANTIVIRALS ACTIVE IN GI?
o WHICH ANTIVIRALS MOST ACTIVE

o HOW LONG TO TREAT?
o WHAT COMBINATIONS

RESPONSES TO INFECTION?
oWHAT ARE THE CELLULAR RESPONSES?
oCAN WE REDIRECT?
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