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Common Medications Can Prolong

1 Back Pain, Study Says
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Differential Gene Expression in the Blood of LBP
patients: Study Design

What Causes Low Back Pain?

* Acohort of 100 Caucasian patients comprised

of males (58%) and females (42%) older than

18 years old with acute LBP.

* Whole blood RNA analysis at two time points: Non-machenicd oo Wing
* t, = within 6 weeks of acute episode

« t, = 3 months after enroliment . @ 63
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Differential Gene Expression in the Blood of
LBP patients
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Functional differences between the resolved and persistent pain groups
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Acute to Chronic Pain Transition: Adaptive Response Model
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Hindering the inflammatory response in injured mice delays their recovery?

Experiment

*Dexamethasone

*Vehicle
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Inhibition of Immune Response in Mouse Inflammatory
Model Produce Pain Chronification
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Dexamethasone delays the recovery from CCl, NGF and

CFA-induced hyperalgesia
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Dexamethasone produced an acute
anti-allodynic effect in the CFA but not

CCl and NGF injured mice, but
significantly delayed PWT recovery to
baseline in all groups




Also True for Mouse Model of Postoperative Pain

Foot Incision (Sex Separated)
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Also True for Ice Application in Mouse
Inflammatory Model — Sport Injury Model

CFA

ICE

-0~ Control
Cryotherapy

g
o

0

(1x/day, 60 min, 3 days)

5 10 15 20 25 30 35 40 45 50
Time Post-CFA (days)

Withdrawal Threshold (g)

RN
(6]
1

N
N
1

i
©
1

g
[}
1

o
w
1

o
=}

CFA

-0~ Control

Cryotherapy
(3x/day, 30 min, 3 days)

1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45 50
Time Post-CFA (days)



Diclofenac, but not gabapentin and lidocaine, delays
the recovery from CFA-induced hyperalgesia

Time course
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Delay in recovery is due to the reduction of
inflammation and independent from analgesic effects




Injection of neutrophils or neutrophil-specific proteins
prevents dexamethasone-induced pain
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Dexamethasone delays allodynia recovery by directly
affecting neutrophils




Reversal of chronic PO pain with neutrophils / s100’s
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Conclusions

There is an active adaptive component of immune system in acute to chronic pain transition in
chronic pain conditions

The same active adaptive component of immune system may underlie chronic pain resolution
Inhibiting this immediate active adaptable immune response in the humans may lead to pain

chronification

In drug development protecting against chronic pain, our animal models should target pain
resolution rather than analgesic efficacy

In drug development protecting against chronic pain we may target activation of immune
response instead of inhibition

Despite high analgesic efficacy at early time points, the inhibition of acute inflammatory
response in pain management may be counterproductive for long-term outcomes of LBP
sufferers



Conclusions

e There is an active adaptive component of immune system in acute to chronic pain transition in chronic
pain conditions

* The same active adaptive component of immune system may underlie chronic pain resolution

* Inhibiting this immediate active adaptable immune response in the humans may lead to pain
chronification

* Proper stimulatory response in neutrophil may underly pain resolution in chronic pain patients

e Can ACS represents the treatment that allows this adaptive activation?
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ACS mediators overview

IL-1Ra, IL-10, IL-4, MCP-1, TNF, Rantes
et al.

Regenerative (cell division,
vascularization et al.)

resolve inflammation, Macrophage shift
MI1->M2

Immune-modulation, resolve
Inflammation, transfer Mitochondria

Cytokines
Growth Factors (PDGF, VEGEF, IGF et al.)

Lipid Mediators (omega3-derived SPM)

Extracellular Vesicles (incl. Exosomes)

modulate adaptative responses to

Mitochondrial derived peptides ealbalie dieee

Neutrophil mediators Alarmins

Others (Gelsolin, Thy-1, SDF-1a, SCGFb

NFkB et al.) Multiple modes of action



The proposed mechanisms of ACS therapeutic activity:

1. Innitiate an anti-inflammatory responce
2. Reduces free radicals, improves mitochondria function:

3. Provides cytokines, growth factors, resolvins, exosomes
and building blocks for tissue repair

1

ACS enables the local requirements for healing.
ACS enables tissue to enter the resolution phase.



What does ACS contain?
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Result: Incisional paw + DEXA/PBS
(n=6 per group)
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Result: Incisional paw + DEXA/PBS + CS/S
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CS injection prevented long-lasting pain induced by Dexa in the post-surgical pain
model when injected intraplantar




Pain Resolution Experiment with ACS in
Dexamethasone induced Chronic Model
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Transciptomics approaches helped us to identify:

Potential negative effects
(prolongation of pain)

Potential new therapeutic
tools (pro-resolution)

Neutrophils / S100A 8/9

PG agonist
Autologous Conditioned Serum
Controlled pro-inflammatory

methods




Transciptomics approaches helped us to identify:

Potential negative effects
(prolongation of pain)

Potential new therapeutic
tools (pro-resolution)

* Neutrophils / S100A 8/9

* PG agonist

* Autologous Conditioned Serum

* Controlled pro-inflammatory

methods




Gaps to be addressed

e Understand the molecular mechanisms of autologous serum
conditioning

* Understand the difference in ACS between healthy chronic pain
patients

e Understand the molecular mechanisms of host responses to ACS
* [dentify candidates for response to ACS

* Capture other non-pain phenotypes improved by ACS in animal
models.
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