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Goals for this educational session and
scholarly discussion
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Goal 1. Give an overview of what we have learned about
COVID-19 through our research

Goal 2. Summarize what COVID-19 has taught us in terms
of the urgent need to reimagine healthcare

Goal 3. Introduce our HUMAN OCCUPATION &
MOVEMENT BASED HEALTH OUTCOMES MODEL ™
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HYPOTHESES

Joseph A. Roche!

Excerpt from Editorial Review
Congratulations on the acceptance of your article.
Please share the good news with your institution's
media relations department as we believe your
hypothesis and potential role of the kinin system in
COVID19 is worth promoting. Your hypothesis is
very interesting and hopefully with publication in
FJ interest will emerge for a clinical trial as you've
indicated.

We greatly appreciate your contribution to The
FASEB Journal and hope you will consider us for
future papers.

Sincerely,

Charles N. Serhan, Ph.D.,D.Sc.
Associate Editor

The FASEB Journal

| Renuka Roche?
The FASEB Journal. 2020;00:1-5. https://doi. 0rq/10 1096/ﬂ.202000967
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FASEB o

A hypothesized role for dysregulated bradykinin signaling in
COVID-19 respiratory complications

C

m:m—.mﬁga

::::::::: on,

| bystandercels || )

‘.

(B1R) upregulation and

/membrane in host and

Airway tissue irritation, injury, inflammation, dry cough, edema,

hypoxia, respiratory distress.
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Published two papers on COVID-19

Engaged with clinicians, scientists,
funding agencies and industry
partners around the world

Provide peer-review for scholarly
papers and grant proposals on
COVID-19

Being invited to serve as a peer-
reviewer is validation of being

considered an expert in the content
area



What qualifies us to lead this session?

Ray Roche

Clinical training and work experience as an
occupational therapist (OT) with
specialization in Acute Care

PhD training in Rehabilitation Science and
Pediatric Neurology with intense didactic
and research focus on biomedical science

Teach Neuroscience, OT across the lifespan

Research includes pharmacotherapy for
genetic muscle diseases, and now COVID-19

Joseph Roche

Clinical training and work experience as a
physical therapist (PT) with diverse clinical
experiences including Acute Care

PhD training in Rehabilitation Science and
Physiology with intense didactic and
research focus on biomedical science

Post-doctoral training in Muscle Biology

Teach Pharmacology, Biomaterials, and
Muscle Biology

Research includes pharmacotherapy for
genetic muscle diseases, and now COVID-19




Goal 1.

An overview of what we have learned about
COVID-19 through our research



Our model for dysregulated bradykinin
signaling in COVID-19 complications
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What’s up with the minion?

Nucleus
ACE2 downreg.
B1R upreg.
Inflammation upreg.
Death signals upreg.

Mitochondria
Death signals




A little background

* How human cells make proteins

* How the coronavirus disease 2019 (COVID-19) causing virus (SARS-

CoV-2) hijacks the protein-making machinery and other cellular
functions

* Possible reasons why COVID-19 is causing such severe acute and post-
acute symptoms in some individuals



How human cells make proteins
Why bother about proteins?

This palm’s structure is mainly carbohydrate-based This palm’s structure is mainly protein-based

Proteins essentially make us who we are,
both structurally and functionally


https://www.homedepot.com/pep/D-W-Silks-Indoor-Large-Hawaiian-Palm-Leaf-Set-of-3-GR1917/308317401?mtc=Shopping-BA-F_HDH-G-D59-59_6_HOME_DECOR-Multi-NA-Feed-ETA-NA-NA-NA_Priority_Products&cm_mmc=Shopping-BA-F_HDH-G-D59-59_6_HOME_DECOR-Multi-NA-Feed-ETA-NA-NA-NA_Priority_Products-71700000032287291-58700003837160922-92700036675473302&gclid=Cj0KCQjwvIT5BRCqARIsAAwwD-Qv3uYOFiPhPn2uZc4TZ1axY1BvJwQK3CsZWR6WCt74dMvyzpyA-80aAhcuEALw_wcB&gclsrc=aw.ds
https://www.homedepot.com/pep/D-W-Silks-Indoor-Large-Hawaiian-Palm-Leaf-Set-of-3-GR1917/308317401?mtc=Shopping-BA-F_HDH-G-D59-59_6_HOME_DECOR-Multi-NA-Feed-ETA-NA-NA-NA_Priority_Products&cm_mmc=Shopping-BA-F_HDH-G-D59-59_6_HOME_DECOR-Multi-NA-Feed-ETA-NA-NA-NA_Priority_Products-71700000032287291-58700003837160922-92700036675473302&gclid=Cj0KCQjwvIT5BRCqARIsAAwwD-Qv3uYOFiPhPn2uZc4TZ1axY1BvJwQK3CsZWR6WCt74dMvyzpyA-80aAhcuEALw_wcB&gclsrc=aw.ds
https://www.bartleby.com/107/illus815.html
https://www.bartleby.com/107/illus815.html

How proteins are made

* The genetic code to make proteins is stored in
genomic DNA

* Through TRANSCRIPTION, genomic DNA
information helps make messenger RNA (mRNA)

* mRNA exits the nucleus and binds to protein
| producing factories called ribosomes (the little
e O @ : grey spheres in the pic) in the endoplasmic
(mRNATranslation-te . rEtiCU um

,sﬁgnjz(ﬁcii'if O £ e Through TRANSLATION, ribosomes use mRNA

| : code to arrange amino acids (protein building
ost cell Nuclews N3 blocks) in very precise sequences. These
(Genomic DNA sequences of amino acids are further modified to
Transcription to become proteins

messenger m ) . .

I * Some proteins are secreted out of the cell into the
blood or extracellular space, and others are
shipped to various parts of the cell




How the COVID-19 virus (SARS-CoV-2)
uses our cells to promote itself

* SARS-CoV-2 is a positive-sense single-stranded
RNA virus

* The virus can be read by host cell ribosomes just
like the host cell’s own mRNA

* The virus uses the host cell’s protein producing
machinery to make viral proteins

 Some of the viral proteins assemble viral

Nucleus

ACE2 downreg replication complexes, which make more viral

B1R upreg.

Inflammation upreg. ge n O m e S

Death signals upreg.

* The virus uses the host cell’s protein packing and
shipping machinery to ship more copies of virus

e amets out of the cell so that other cells can be infected
T (this is relevant to social distancing and other

precautions to limit community spread)




Our model for dysregulated bradykinin signaling in COVID-19 complications
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What our hypothesis paper has achieved

» Helped identify an FDA-approved drug (ICATIBANT) that has the potential to
reduce disease severity by targeting dysregulated bradykinin signaling

» Suggested that experimental drugs could be tested in clinical trials or under the
compassionate use clause

» Explained symptoms like dry cough, loss of taste and smell, increased thirst,
and presence of blood clots

» Explained why some patients might have more severe disease than others based
on genetics and medical history

» Generated interest among clinicians and scientists



What we would like our COVID-19 research to achieve

» Generate data to test the hypothesis that blocking
dysregulated bradykinin signaling decreases COVID-19
respiratory and other complications



QUIZ 1. Q1.

What is the proper name for the virus that causes COVID-19?
A. COVID-19 HIV

B. SARS-CoV-2

C. HCoV

D. Wuhan bat virus

Correct answers at the end of slide deck. Indicated with bold and
underlined fonts.



QUIZ 1. Q2.

Which of the following statements is TRUE regarding SARS-CoV-2?
A. Itis a positive-sense RNA virus that acts like host cell mMRNA

B. Itis a negative-sense RNA virus that acts like host amino acids
C. Itis retrovirus that integrates into the host cell genome

D. It can replicate even without the help of host cells

Correct answers at the end of slide deck. Indicated with bold and
underlined fonts.



Goal 2.

What COVID-19 has taught us in terms of the
urgent need to reimagine healthcare



Evidence-based healthcare must be attentive to
basic, preclinical, and clinical evidence at a global
level, even as new data emerge



What we have learned from the COVID-19 literature

* Cited 60 articles in our FASEBJ hypothesis paper

* Cited evidence on COVID-19, which was published and listed on PUBMED
since January-February 2020

 Cited evidence on original SARS virus that caused local outbreaks in Asia
back in 2003

* Publications on COVID-19 from Asia and Europe provided warnings
regarding the danger of COVID-19 and the need to prepare

* There was published evidence, which could have helped develop a
proactive healthcare plan to handle COVID-19

Reference supporting the availability of emerging evidence on COVID-19 as early as January 2020.
Timely research papers about COVID-19 in China. DOI: https://doi.org/10.1016/S0140-6736(20)30375-5



https://doi.org/10.1016/S0140-6736(20)30375-5

COVID-19 and pre-existing health conditions

YOUR HEALTH

People Who Are at Increased Risk for Severe lliness
Updated June 25, 2020 Languages ™ Print ﬁ ® @ @

Everyone is at risk for getting COVID-19 if they are exposed to the virus. Some people are more likely than others to become
severely ill, which means that they may require hospitalization, intensive care, or a ventilator to help them breathe, or they
may even die. We learn more about COVID-19 every day, and as more information becomes available, CDC will continue to

update and share information about risk for severe illness.

People at increased risk for severe illness

Older Adults

People with Underlying Medical Conditions

https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-at-increased-risk.html



https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-at-increased-risk.html

Insulin resistance is an underlying condition,
which one in three persons has in the U.S.

New CDC report: More than 100 million Americans Total 328 million

have diabetes or prediabetes

Diabetes growth rate steady, adding to health care burden

Press Release

For Immediate Release: Weekday, July 18, 2017
Contact: Media Relations

(404) 639-3286

More than 100 million U.S. adults are now living with diabetes or
prediabetes, according to a new report B released today by the
Centers for Disease Control and Prevention (CDC). The report finds
that as of 2015, 30.3 million Americans - 9.4 percent of the U.S.
population -have diabetes. Another 84.1 million have prediabetes, a
condition that if not treated often leads to type 2 diabetes within five
years.

The report confirms that the rate of new diabetes diagnoses remains
steady. However, the disease continues to represent a growing health
problem: Diabetes was the seventh leading cause of death in the U.S.
in 2015. The report also includes county-level data for the first time,

Estimated age-adjusted prevalence of diagnosed diabetes by race/ethnicity
and sex among adults aged =18 years, United States, 2013-2015
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https://www.cdc.gov/media/releases/2017/p0718-diabetes-report.html



https://www.cdc.gov/media/releases/2017/p0718-diabetes-report.html

A clarification on COVID-19 and underlying
health conditions

* One in every three persons in the U.S. is insulin resistant or is
developing insulin resistance

* One in three persons is at risk for developing COVID-19 complications
due to insulin resistance

* Prevention of acquired illnesses, such as insulin resistance and its
cardiovascular complications, would likely have reduced the impact
of COVID-19 on the U.S. population

* Emphasizes the need for preventative health and wellness policies
and programs



No semblance of a unified response system

* This was striking.

* Quality of care seemed to depend upon geography and where a
patient receives care.

* Positive outcomes seemed to depend on the which medical system
and state/ place where the patient was located.

* There seemed to be a loose network of self-organizing local hospital
systems but not a regional or national response framework.



QUIZ 2. Q1.

According to the CDC, what percentage of the U.S. population is
diabetic or pre-diabetic?

A. 100%

B. About 50%
C. About 30%
D. About 0.1%

Correct answers at the end of slide deck. Indicated with bold and
underlined fonts.



QUIZ 2. Q2.

Since when have there been PUBMED-listed articles on COVID-19?
A. January 2003
B. January 1919
C. January 2019
D. January 2020

Correct answers at the end of slide deck. Indicated with bold and
underlined fonts.



Goal 3.

HUMAN OCCUPATION & MOVEMENT BASED
HEALTH OUTCOMES MODEL ™
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REDUCTIONISM

HOLISM

-

Western Medicine
N\
/

Chinese Traditional

Medicine
S
4
Ayurveda

Disease is caused by disease agents
and processes. Health is restored by
alleviating or reducing symptoms.

Quality of life

Imbalance between yin and yang SYMPTOM Ability to Move
causes disease. Balancing the two REDUCTION Independence
eliminates the symptoms. Productive lives

Imbalance between the tridoshas
causes disease. A balance of these
doshas is thought to be required for
optimal health.

RESOURCES

PUBLIC HEALTH POLICIES



HUMAN OCCUPATION & MOVEMENT BASED HEALTH OUTCOMES MODEL™

Resources

HEALTHCARE REIMAGINED




HUMAN OCCUPATION & MOVEMENT BASED HEALTH OUTCOMES MODEL™
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Case Study

* Patient with post-COVID-19 sequelae V f°"“""°"‘ / \w &3
* Hospital delivery worker

\"J

* 30 yr-old male

* Severe low back pain

* Moderate fatigue, muscle cramps and weakness, breathing difficulty

* Mild “mental fog”

PRIORITIES

Existing models: ?

HUMAN OCCUPATION & MOVEMENT BASED HEALTH OUTCOMES MODEL: ?



QUIZ 3. Q1.

What is the main focus of current healthcare systems?
A. Symptom reduction

B. Human Occupation and Movement

C. Preventative care

D. Human movement experience

Correct answers at the end of slide deck. Indicated with bold and
underlined fonts.



QUIZ 3. Q2.

Which of the following healthcare systems would you prefer?
A. Symptom reduction based model
B. Human occupation and movement outcomes based model

This is a thought question for which there is no correct answer per se.

The speakers hope to have convinced the learner that, healthcare systems need to
be revamped in order to better prepare for health crises like COVID-19.

In a reimagined healthcare system, the speakers propose that, human occupation
and movement (i.e. functional outcomes) must be the explicit goal of healthcare,
with symptom reduction being a means to that end.



Ssummary

 COVID-19 is caused by a virus that has an RNA genome, which uses
host cells to make viral proteins and viral copies

* The bradykinin signaling pathway is likely the cause for severe
inflammation in COVID-19 and there are approved drugs that might
block this

* COVID-19 has taught us important lessons based on which healthcare
must be reimagined and optimized

* One possible model to optimize healthcare is to use HUMAN
OCCUPATION & MOVEMENT BASED HEALTH OUTCOMES ™ to drive
healthcare rather than just address symptoms



AT TS ¥ 70 AN

[FYOU ONLY DO WHATYOU CAN DO,
{OU WILL NEVER BE MORE THAN YOU

@ p ARENOW.

- MASTER SHIFU

PRESENTED BY MYTHGYAAN.COM

Thank you for joining us!

Thank you for your commitment
to lifelong learning

KNOWLEDGE IS POWER
Your scope of practice
should not limit

your scope of knowledge

- Drs. Joseph and Ray Roche



Answers to Quiz Questions related to
Learning Objectives



QUIZ 1. Q1.

What is the proper name for the virus that causes COVID-19?
A. COVID-19 HIV

B. SARS-CoV-2

C. HCoV

D. Wuhan bat virus




QUIZ 1. Q2.

Which of the following statements is TRUE regarding SARS-CoV-2?
A. ltis a positive-sense RNA virus that acts like host cell mRNA

B. Itis a negative-sense RNA virus that acts like host amino acids
C. Itis retrovirus that integrates into the host cell genome
D. It can replicate even without the help of host cells



QUIZ 2. Q1.

According to the CDC, What percentage of the U.S. population is
diabetic or pre-diabetic?

A. 100%

B. About 50%
C. About 30%
D. About 0.1%




QUIZ 2. Q2.

Since when have there been PUBMED-listed articles on COVID-19?
A. January 2003
B. January 1919
C. January 2019
D. January 2020




QUIZ 3. Q1.

What is the main focus of current healthcare systems?
A. Symptom reduction

B. Human Occupation and Movement
C. Preventative care
D

. Human movement experience



QUIZ 3. Q2.

Which of the following healthcare systems would you prefer?
A. Symptom reduction based model
B. Human occupation and movement outcomes based model

This is a thought question for which there is no correct answer per se.

The speakers hope to have convinced the learner that, healthcare systems need to
be revamped in order to better prepare for health crises like COVID-19.

In a reimagined healthcare system, the speakers propose that, human occupation
and movement (i.e. functional outcomes) must be the explicit goal of healthcare,
with symptom reduction being a means to that end.



