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UPPER RESPIRATORY INFECTION

oHIGH LOADS
oLOW SYMPTOMS

LOWER RESPIRATORY INFECTION

oMORE SYMPTOMS

oCAN PROGRESS TO SEVERE



SARS-COV-2 INFECTIONS....

Antivirals

Health Problems post-COVID

® Neurologic

PASC symptoms

Headache

Tinnitus

Loss of smell

Loss of taste
Cognitive impairment
Brain fog

Memory impairment
Blurred vision
Dizziness

Pulmonary
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Psychiatric
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Shortness of breath
Cough

Pulmonary fibrosis
Dyspnea

Pulmonary hypertension

Other symptoms

Asymptomatic 5
Symptomatic Mild

Symptomatic Severe

Kidney disease
Skin rash

Hair loss
Muscle pain
Joint pain

* Sleepissues

¢ Anxiety

e Depression

* Post traumatic stress disorder
¢ Chronic fatigue

Cardiac
e Chest pain
¢ Tachycardia & palpitations
¢ Dyspnea
* Myocarditis
L

Cerebrovascular disease
Postural tachycardia syndrome

Gastrointestinal

Stomach pain
Diarrhea & vomiting
Absominal pain
Acid reflux

Loss of appetite



ANTIVIRALS: COMBATING ACUTE INFECTION
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DIRECT ACTING ANTIVIRALS
oBLOCK VIRUS ITSELF
HOST DIRECTED ANTIVIRALS
o TARGET HUMAN PROTEINS
IMMUNOMODULATORS
o BOOST EARLY IMMUNITY




Antivirals NUCLEOSIDE  NUCLEOSIDE
ANALOGS BIOSYNTHESIS
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COMBINATION THERAPIES

SYNERGIES: ORAL COMBINATIONS
LOWER DOSES, HIGH BARRIER TO RESISTANCE
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AIR-LIQUID INTERFACE
CU LTURES
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EARLY RESPONSES DELAYED...

Ineffective
innate
immunity

Lack of viral
control

Hyper

inflammatory
response

400 4

[
o
o

=
o]

Relative IFNB mRNA
)
=t
=

=]

=

H

1

H

! '

: Effective
1 innate

: immunity

Viral clearance

Anti-viral
cytokines

Protective
immune
memory

IFNAT

o
=]

200 4
1
1

=
=]

<
Z
o
£
=
>
CS
2
T
[1F]
id

BOOSTING EARLY IMMUNITY
BLOCKS INFECTION

Interferons and STING agonists can
.block infection

Selrls.
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SARS-COV-2 INFECTIONS....LONG COVID

PASC symptoms

® Neurologic P
4 « Headache s Psychiatric
—
+ Tinnitus . 5 K
» Lags of smeall SEP IS5UES
« Loss of taste . Ezglrils?slnn
: g:ﬁﬂlmr; Impairment = Post traumatic stress disorder
+ Memory impairment + Chronic fatigue
+ Blurred vision
= [Hzziness
Pulmona
¥ <
= Bhorthess of breath .
= Cough ‘ Cardiac
+ Pulmenary fibrosis / = Cheslpain
I * Dyspnea = Tachycardia & palpitations
i-—-".- — = = — "F- » Pulmonary hyperlension - D}'Sp'il'lr‘;a pelp
¢ Myproarditis
* Cerebravascular disease
EHF{'I!IHFE = Pastural tachyeardia syndrome
Other symptoms . Gastrointestinal
« Kidney disease b « Stomach pain
+ Gkin rash = Diarrhea & vomiting
* Hair loss = Absaminal paln
= Muscle pain s Acid reflus
= lgint pain « Loss of appetite




WHAT DRIVES CHRONIC SYMPTOMS?

‘ |S THERE VIRAL ANTIGEN?
= s \ oVWHERE?

A L - a HOW IS INFECTION SIMILAR OR

DIFFERENT FROM RESPIRATORY TRACT?

OSENSITIVITIES TO THERAPEUTICS
Source: GAO analysis of medical literature. | GAO-22-105666

*%

o

olMMUNE RESPONSES

GASTROINTESTINAL TRACT?
oHIGH SHEDDING (SEWAGE)
oBIOPSIES
oAUTOPSIES




PASC: IS THE GUT A VIRAL RESERVOIR?
STOOL SAMPLES OUR

AUTOPSIES AT PENN

Viral load
(RNA copies/ug tissue)
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PCR-positive tissues

acute post-acute
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SARS-COV-2 AND GASTROINTESTINAL TRACT

MODELING INFECTION
OCULTURED CELLS Caco-2 cells

pical

OORGANO|D MODELS Polarized monolayer gi'l

ANTIVIRALS ACTIVE? T 1
o KNOWN AND IN TRIALS EpilntestinalF'T
oAGAINST VARIANTS? Villi Structures -

Columnar Epithelium (K19, red) -

Lamina Propria Fibroblasts -

RESPONSES TO INFECTION? (Vimentin, green)
OPERSISTENT?
OoINNATE IMMUNE ROLE




ARE THERE DIFFERENCES IN ANTIVIRAL ACTIVITY?
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WE CAN MODEL INFECTION IN 3D CULTURES

EpiintestinalFT

« Apical

Villi Structures -

Columnar Epithelium (K19, red) -

Lamina Propria Fibroblasts -
(Vimentin, green)

« Basolateral
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rel. RNA quantity (FC)

WE SEE DIFFERENT SENSITIVITIES
BRONCHIAL CULTURES
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CAN WE DETERMINE EFFECTIVE TREATMENT SCHEDULE

ADMINISTERED SINGLE DOSE....

Therapeutic
treatment

Pretreated




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 GI7?
o WHICH ANTIVIRALS MOST ACTIVE
o HOW LONG TO TREAT?
o WHAT COMBINATIONS

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