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Research 101

From Bench to Bedside: How to Find and
Interpret Current Research in Neuropathy
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Outline for Today:

1. The scientific process — biomedical research from Basic to Clinical

2. The gold standard of research: publication in peer reviewed journals
3. Funding for research

4. Research rigor and ethical safeguards

5. Finding current research studies; Vetting research news

6. Specific examples of recent Neuropathy research (Basic to Clinical)



Audience Poll #1

How comfortable do you feel with understanding the processes
involved in conducting biomedical research?

A. Very comfortable

B. Somewhat comfortable
C. A little comfortable

D. Not at all comfortable



The Scientific Method— A successful approach, unchanged in the
215t Century
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The Scientific Method— A successful approach, unchanged in the
215t Century -- & constantly improving

280 B.C.E. Cataloged library with Index
(st Alexandria), s way fo search recorded | ————4@ 280 B.C.E.
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1403 Collaborative encyclopedia
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|88 | (China). a pooling of knowledge from s
N more than one person [
1592 Controlled experiment, defined by
1400 A.C.

Francis Bacon, wherein one changes
& single variable in a test

must be repeatable fo be walid T15DD

1752 Peer-review-refereed journal, adding a layer
of confirmafion and walidation over shared knowledge
1885 Blinded, randomized design, a way to

reduce human bias; randomness as a new kind  — 1600
of informiation

5 1534 Falsifiable testability, Karl
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; ) o 1800
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1374 Meta-analysis, a second-evel analysis of all previous analysis
in & given field 2000
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1246 Computer simulations, a new way
of testing a theory and generating data
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HOW RESEARCH WORKS

UNDERSTANDING THE PROCESS OF SCIENCE

Scientists ask questions about how the world works. Each research
advance builds on past discoveries, often in unexpected ways.
This process isn't always a straight path. But here's a general overview:

DIFFERENT ANGLES

DIFFERENT TECHNIQUES

Scientists with diverse skills and training can look at a question from different
angles, They review past research and design new experiments to test their ideas,

EVIDENCE > §H&H!NG DAhT[-.Af d
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Scientists collect data from publish papers in scientific journals.
their experiments and

evaluate what their findings
might mean. That may lead

to new ideas to test—or new
ways to test older ideas.

£
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Research results sometimes seem to contradict
each other. This can happen when scientists use
different methods or timeframes. Reality is often
more complex than the findings of a single study.
That's why it's important to consider how all
research results fit togsther.

THE BIG

PICTURE

Each finding is often a small

piece of a larger puzzle. It may
take data from many different
researchers to start piecing the
full puzzle together. Science is
constantly evolving, and our
understanding changes.

FORMING

CONCLUSIONS

Over time, encugh evidence
accumulates to point toward

an explanation of allthe MORE UUEST"]NS

different findings on a topic.
Some research might not answer the scientists’ original
questions. But the knowledge gained may help answer
other questions. And new findings raise new questions.

FOR MORE INFORMATION
)wamsuwtwomemm

www.nih.gov/understanding-science




The Scientific Process: Biomedical Research

BASIC
RESEARCH

)

The knowledge that will someday
inform prevention, treatments,
therapies; or knowledge that
provides a better understanding of
disease mechanisms and human
health.

TRANSLATIONAL
RESEARCH

/ N

Research that aims to move findings
from model systems into humans.
BENCH to BEDSIDE

Proof of Concept; “Pre-Clinical”

)

CLINICAL
RESEARCH

)

/

Applied Research
Human Patients/Human Samples
(& Phased Clinical Trials)

N\

BEYOND >
/ N\

Meta-Analyses
Population/
Community Research
Etc...

/

Biology, Physiology, Cell &
Molecular Biology, Biochemistry,
Biomedical, Etc.

N\

/

Examples of Model Systems:

In Vitro: Cell/Tissue culture

In Vivo: yeast, fruit fly, zebrafish, wormes,
mice, etc.

In Silico: Bioinformatics, Computational
Modeling

N\

/Examples of Clinical Research:
- Case Studies
- Biomarker Discovery
- Testing treatments/therapies
or other interventions
- Diagnostic Criteria
- Disease Processes
- Etc..

N\




Translational Research

NIH:
S41.6
billion

Only ~20%
of proposals
submitted to
NIH are

funded

Clinical Basic
Implementation Research
Foundation
funding is
critical for
biomedical
research

Patient
Involvement

) A

Clinical Preclinical
Research Research
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Translational Research and Beyond

T- PHASES OF TRANSLATIONAL HEALTH RESEARCH

T3
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Phases of Clinical Trials

LABORATORY
STUDIES

Cell or animal
studies test to see
if the new treatment
will be safe and will
work on people.

PHASE |

Studies the
safety of medication
and treatment on
people.

FDA/Regulatory/Compliance

PHASE Il

Studies the
safety and
effectiveness on
people.

PHASE I1I PHASE IV

Studies the
long-term
effectiveness and
compares new
treatment to
standard treatment
on people.

Studies the

Image credit:
brainsforthecure.org



Key Concepts in Biomedical Research:

* Collaborative Research
* Interdisciplinary Research

* Research Teams:
* Principal Investigator: MDs, Ph.D.s, MD/Ph.D.s, etc.

 Team Members: Research Staff, Lab Managers, Clinical Trial Offices/Managers,
Biobank specialists, etc...

* Trainees: Residents/Fellows (Med Centers); postdoctoral fellows, graduate students,
undergraduate students, post-bacc trainees, etc.

* Correlational, Descriptive, Experimental studies
* “Failure” - troubleshooting/optimization/validation = EUREKA!
* Experimental Controls, Research Reproducibility



Audience Poll #2

Do you know how to locate the full text of a peer-reviewed research
article that has been published by a scientific journal?

A. Yes and | have done this before

B. | am familiar, and | think | would be able to figure this out if
needed

C. I would know where to look or who to ask
D. | have no idea where to start



Publication and Peer Review

e Types of Articles and Research Studies:

* Casereport 2 =2 2 —> Meta-analysis (increasing N-value = sample size, statistical
rigor)

* Journal Impact Factor (citations, reputation)
* Replicability/Variability in findings; different populations/environments for subjects

* Peer Review Process:
SEEET. | SRR | ﬁ The peer review process

Scientists study
something.

Scientists write Journal editor receives Fear reviewers read
about their results. an article and sends it the article and

out for peer review. provide feedback
Editor may send reviewer comments

to the editor
to the scientists who may then revise

and resubmit the article for further

e If an article finally
review. If an article does not maintain meets editorial and
sufficiently high scientific standards, it peer standards it is

The NEW ENGLAND
JOURNAL of MEDICINE

AEEM

may be rejected at this point. published in a
journal.

https://undsci.berkeley.edu/article/howscienc
eworks_16
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National Institutes
of Health

WHERE DISCOVERIES BEGIN

Funding Cycles:

, American
Congressionally Directed Medical Research Pligrams A Diabetes
. Association.

Connected for Life

Federal Agencies (NSF, NIH, DOD)
Foundations and non-profits
* Donors (to universities, research institutes)

Department of Defense

* Funding requires writing and submitting a Grant Proposal that gets
reviewed and scored. Funding paylines are highly competitive.

Funders hold standards for data management, rigor, ethics, personnel
management, reporting, etc.

* Smaller grants (seed grants, pilot grants) can be essential to get a project
off the ground and show fea5|b|I|ty for larger awards

e Grants can fund 1 year of research or more, depending on the scope
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Research Rigor and Ethical Safeguards

* Research Integrity; Research Rigor

* Responsible Conduct of Research (ethical standards) — training,
university offices, professional society codes of conduct

Medical Ethics & Informed Consent:

iy
__,:EWE" Key aspects of informed consent
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Audience Poll #3

How comfortable do you feel vetting scientific information and
determining if it is reputable or not?

A. Very comfortable

B. Somewhat comfortable
C. A little comfortable

D. Not at all comfortable
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Reputable Neuropathy Research News (late 2021)

ScienceDally

Your source for the latest research news New:
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Science News from research organizations

Burning and tingling in your feet? You may have small
fiber neuropathy

Date:  October 27, 2021
Source:  American Academy of Neurology

Summary:  The number of people experiencing numbness, tingling and pain in their feet with no
known cause has been increasing over the last two decades, according at a new study.
Called small fiber neuropathy, the condition has different symptoms than large fiber
neuropathy, which can cause weakness and balance issues. But in many cases people
have both types of neuropathy.
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American Academy of Neurology. Called small fiber
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New 5-Year, $1.25 million NIH grant
opens door for scientists at Lewis Katz
School of Medicine at Temple University
to advance understanding of
neurodegenerative disease
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Science News: Comorbidities, Anthropometric, Demographic, and Lifestyle Risk Factors for Ulnar Neuropathy at the

(Philadelphia, PA) - Like wear and tear that causes electrical systei ElPow: A Case Control Study
7/26/2021

in the human nervous system are susceptible to degenerative pro
of information. In the human body, faulty transmission between n Submitted by: Pritikanta Paul, MD

WNews Science " .
. e . N X Edited by: Francisco Gomez, MD
consequences, leading to conditions known as neuropathies, whic 7~
Editorial Board
tin gn ng, an d weakness in affected areas Mondelli M, Mattioli S, Vinciguerra C, et al. Comorbidities, anthropometric, demographic, and lifestyle risk factors for ulnar neuropathy at
' the elbow: A case control study. J Peripher Nerv Syst. 2020;25(4):401-412. d0i:10.1111/jns.12420

Neurons d egene rate for ava riety of reason S, includin g ge netic fac Summary: Ulnar Neuropathy at the Elbow is second only to Carpal Tunnel Syndrome as the most frequently encountered focal neuropathy. The clinical
presentation of UNE can vary from intermittent fourth and fifth digit paresthesias to anesthesia as well as weakness and atrophy of the ulnar muscles.

alcoholism, and exposure to chemicals, toxins, or infectious viruse

some 20 million peop le suffer from neural de gene ration that culnr  Theauthors conducted prospective multi center case-control study in which they enrolled 220 cases and 460 controls (61.8% males, mean age 51.7 years),
cases were confirmed via electromyography and nerve conduction studies. Criteria for inclusion in the study ised electrodi; icab itie:

of these individuals are patients with severe diabetes and patient: ,iributable toiniurv at theelbow.

for cancer.
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Specific Example 1: Basic Neuropathy
Research — Genetics and Immunity

%ﬂllr"_hl ?‘ g
* With diabetes, obesity, aging — peripheral neuropathy impacts metabolically important | Lt'l ,‘ l ¥
tissues like adipose (fat) tissue and muscle. L.-t = | ar

 This may represent a vicious cycle whereby loss of tissue innervation further exacerbates
loss of metabolic regulation, worsening risk for metabolic complications.

* How do specialized immune cells (neuroimmune cells) in our tissues support nerve health; -
can they be used to promote re-innervation of tissues? w

Genetically identical — Neuropathy-prone BTBR ob/ob i g TG
inbred C57BL6/J mice mouse L
HET3 — geneticall
(diet-induced diabetic (Blaszkiewicz et al. 2019 — h eterogin aoLls myod el of
neuropathy; testing new diabetic neuropathy extends aging-related neuropathy
diagnostic device, from skin to adipose (fat) tissue (Willows et al. In Prep)
Blaszkiewicz et al. In Prep) and muscle) ' s nd

Learn more: ktownsendlab.com; @neuroadipo
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Specific Example 2: Translational Neuropathy Research & Moving a New
Therapy to Commercial Availability

MD' UNIVERSITY
lj ‘ OF MIAMI
* Sandra Rieger, Ph.D. =i

 Chemotherapy-induced neuropathy: new therapies for paclitaxel-
induced PN

* MMP13 inhibitor as a drug target

| Short-term effects Long-term effects

\ A J
- O

* Paclitaxel

(/ .

[

Article | Open Access | Published: 04 March 2020

Paclitaxel-induced peripheral neuropathy is caused by \ &
epidermal ROS and mitochondrial damage through A VAN TYX

conserved MMP-13 activation

Anthony M. Cirrincione, Adriana D. Pellegrini, Jessica R. Dominy, Marisa E. Benjamin, Irina Utkina- Our mission is to cure chemotherapy-induced peripheral neuropathy (c|PN)_ * *
Sosunova, Francesco Lotti, Stanislava Jergova, Jacqueline Sagen & Sandra Rieger &

Our revolutionary invention directly targets the root cause of CIPN.

Scientific Reports 10, Article number: 3970 (2020) | Cite this article |- lncreased matrix turnover Axon Degeneration
2. Susceptibility to injury

3. Impaired axon regeneration
https://www.foundationforpn.org/2018/02/14/dr-rieger-research-advances-prevention-peripheral- e ———— .

neuropathy/

Model of paclitaxe e ithelial keratinocytes by up-regulating MMP-13, leading to skin damage due to increased matrix turnover and
eurotoxicity. PNAS, 2016
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Eva Feldman, MD, Ph.D. — University of Michigan
Research from Basic to Clinical, including Neuropathy
FPN — Scientific Advisory Board Member
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Figure 7. Proposed mechanism for the effect of plasma metabolites on mitochondrial function within the nerve. The metabolites and lipids

altered in T2D DPN versus T2D participants may induce mitochondrial dysfunction through three pathways. First, the shift from very long-chain

and medium-chain fatty acids to LCSFAs in T2D participant plasma likely leads to mitochondrial bioenergetics overload. Second, elevated N-acetyl- i

B-alanine levels may induce higher malonyl-CoA production and block CPT-1, which would reduce acylcarnitine levels and mitochondrial ATP https://www.discovermagz
production, triggering mitochondrial dysfunction. Reductions in acylcarnitine and citrate levels may also impair the TCA cycle, reducing zine.com/health/scientists-
mitochondrial ATP production. Third, elevated DAG levels stimulate de novo PE and PC synthesis. Alterations in the PC:PE ratio in the devise-a-method-to-edit-
mitochondrial membrane may also lead to mitochondrial dysfunction. CPT-1, carnitine palmitoyltranferase-1; DAGs, diacylglycerols; LCSFAs, long- mitochondrial-dna-heres-
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Thank You for Watching!
Did you like this webinar? Please take our survey at the end of this webinar. A

recording will be uploaded on our website at www.foundationforpn.org shortly.
Stay tuned.

Do you like us? Please consider supporting us so that we can continue to fulfill
our mission of improving the lives of people living with Peripheral Neuropathy.
You can give securely online, via mail or via phone. Every dollar matters!

Can we help with anything else? Call 847-883-9942 or email info@tffpn.org.

You may also mail inquiries and donations to the Foundation for Peripheral
Neuropathy at 485 E. Half Day Road, Suite 350, Buffalo Grove, lllinois 600809.

the Foundation for Peripheral Neuropathy
www.foundationforpn.org
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