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FACING AVDVANCED

CANCER IS....

Remission or death !!! ? @

Only two options? o/

-—h—

A third way should always emst. o

WHY WE’RE LOSING

living with disease THE WAR ON

(AND HOW TO WIN IT)
[0}

«..cancerisn't a war, there are no winners or losers..»

«..| can’t cure you but | can help you control it..»
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BONE METASTASES HAVE
DEBILITATING CONSEQUENCES

Consequences
to functional independence and QOL

Loss of
autonomy

to bone

SCC or |
metastases vertebral collapse ~ _—_ Bone pain

Anxiety and
depression

1. Gainor, Buchert. Clin Orthopaed Rel Res 1983;178:297-302; 2. Saad F et al. Cancer 2007;110:1860-7; 3. Poor et al. Osteoporo
et al. Supp Care Cancer 2007;15:451-5; 5. Hellman, Krasnow. J Palliat Med 1998;1:277-83; 6. Maranzano et al. Tumori 2003;89:469-75; 7. Katzer e
Orthopaed Trauma Surg 2002;122:251-8; 8. Loblaw et al. J Clin Oncol 2005;23:2028-3.
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CANCER GROWTH AND METASTASIS 2015:8(31)

— Brituh Josmal of Anaesthesia 101 (T): §7-84 {2008) g :
| %]/ dot10.1093/bja/aen 100 Advance Access publicarion May |9, 2008 . 'u‘ly Use of Animal Models in Understanding Cancer-induced
e Bone Pain
Translational medicine: cancer pain mechanisms and management s s e

Lauren M. Slosky, Tally M. Largent-Milnes and Todd W. Vanderah
A, Delaney!, S, M, Fleetwood-Walker, L. A. Colvin? and M, Fallon® Department of Medical Pharmacology, University of Arizana Callege of Medicine, Tucson, AZ, USA:

*Metastatic cancer induced bone pain ( CIBP) is a severe clinical
problem that is often inadequately treated by current analgesic.

*CIBP is a complex pain syndrome involving background
pain ( typically opiod responsive ), which can be describe as a
dull ache that increase in intensity with progression of the
disease

*CIBP involves spontaneous breakthrough pain and
movement-related pain, which are generally difficult to treat with
opioids without intolerable side-effects.

*While the etiology of CIBP remains to be fully elucidated,
increasing evidence suggest that CIBP is uniquely complex
and is accompained by neurochemical changes distinct
from other chronic pain pathologies ( neuropathic pain,
inflammatory pain).




Annals of Palliative Medicine, Vol I, No I April 2012 REVIEW ARTICLE

Painful boney metastases
Howard S. Smith

Deparmment of Anesthesiclogy, Albany Medical College, New York, USA

Pain
Intensity | R4 ROBTP
—BTPs

R0/ GOBTH

Background Pain

—

75-80%0 of patients had pain

= ROO

IRO

}CRO

Time

CRO — Controlled Release Opioid

GOBTP — Gradual onset breakthrough Pain
IRO — Immediate Release Opioid

ROBTP — Rapid onset breakthrough pain
ROO — Rapid Onset Opioid

Only about 40%b of patients reported adequate

i?iy relief of pain from bone metastases



PATHOPHYSIOLOGY
OF CANCER INDUCED BONE PAIN

Role of the nervous
system in mantaninig
the pain in bone

Osteoclasto | (aensina k metastases
e | 1
> Collagenasi | —> Sostanza P
He Glutamato Midallo spinale
ATP a Corna dorsall
Osteoclast >
activity source of
allgogel_uc Ganglio delle
stimulations [ NGF | radici dorsali
GDGF 2
S | |GHlell |—>
PDGF
Cellula FGF
neoplastica e —
Neoplasia source 4
of algogenic >
stimulations .
IL - TNFa
PGE,
| e o |3,
> Bradichinina
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PATHOPHYSIOLOGY

OF CANCER INDUCE
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“"CANCER
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PATHOPHYSIOLOGY
& OF CANCER INDUCED BONE PAIN
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RANK Ligand is an essential mediator of
ing the vicious cycle of bone destruction i

RANK Ligand

Activated
osteoclasts

=

¥ Growth factors
" (eg, TNFIL-1, TGF-B) i | e
R T S e T ¥ PDGF, BMPs, TGF-B,

R e+ * " IGFs, FGFs, Ca?*
R L e S o7 ; 0

1. Adapted from: Boyle W/, et al. Nature 2003;423:337-42;
2. Roodman GD. N Engl J Med 2004;350:1655-64.
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PATHOPHYSIOLOGY
OF CANCER INDUCED BONE PAIN
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Fenomeno del “perineural involvement ”, invasione e
proliferazione del cancro nel nervo, associato a dolore

“Anizona Cancer Center, University of Arizona, Tucson, AZ 85724, USA
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ROLE OF GLIA: MICROGLIA - ASTROCYTES

STRENGTHENS THE PERCEPTION OF PAIN

Nerve injury Dorsal horn of spinal cord
Microglia Gl reaction changes ofglal markers and morphology

| Regulation of recaplors, channels, and fransporters in glia

Intact side

| Phosphorylation of MAP kinase signaiing patfways in gl

=

| Production of cytokines, chemokines, growih factors in glia
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Interaction wilh neurons. ceniral and peripheral sensdization

®
PAIN" 154 (2013) 510-528 I:AIN

www.elsevier.com/locate/pain

Persistent pain

Review

{epartment of Anesthesiology and Neurobiology, Duke University Medical Center, Durham, NC,
Glia and pain: Is chronic pain a gliopathy? @Cmssm oA
Ru-Rong Ji**, Temugin Berta?, Maiken Nedergaard® vision of Glial Disease and Therapeutics, Center for Translational Neuromedicine, University
D o Gh it v Thempesis, e for Toesoast eworedito, Unvershy of Rcheser,Bocheser, MY, A Rochester, Rochester, NY, USA




ROLE OF GLIA: MICROGLIA - ASTROCYTES

STRENGTHENS THE PERCEPTION OF PAIN
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) {
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P CIBP: &

A COMPLEX PAIN SYNDROME

COMPRESSION
MECHANISM

® rapid growth
intratumoral hemorrhage

INFLAMMATORY
MECHANISM

» secretion of humoral

mediators . .
- . . invasion
»activation and excitation of
- nerve entrapment
primary afferent neurons COM PLEX osteolysis
PAIN organ damage

SYNDROME

MECHANISM
NEUROPATHIC

» ¥ QoL

(Weinfurt KP 2002)

CHEMICAL
MECHANISM

®» low pH intra and
extracellular

It affects a large percentage of cancer patients
30-50% moderate to severe
25-40% very intense (Dickerson 2001)




‘&« COMPLEX PAIN SYNDROME #

Paracetamolo Ao <IC Cannabinoidi

OPIOIDS

. g » Opioid analgesia — mainstay of management
Cannabinoidi of moderate to severe cancer pain

. . ‘ Y ) « Malignant bone pain control without
Oppiacei | \4 y unwanted side-effects is impossible with
' AL opioids alone
| « Background/tonic pain

Oppiace = < B » Spontaneous pain

* Movement-related pain

Gabapentinoidi
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Use of opioid analgesics in the treatment of cancer pain:
evidence-based recommendations from the EAPC

Augusto Caraceni*, Geoffrey Hanks*, Stein Kaasa®, Michael | Bennett, Cinzia Brunelli Nathan Cherny, Ola Dale, Franco De Conno, Marie Fallon,
MagdiHanna, Dagny Faksvag Haugen, Gitte Juhl, Samuel King, Pdl Klepstad, Eivor A Laugsand, Marco Maltoni, Sebastiano Mercadante,

Maria Nabal, Alessandra Pigni, Lukas Radbruch, Colette Reid, Per Sjogren, Patrick C Stone, Davide Tassinari, Giovambattista Zeppetella, for the
European Palliative Care Research Collaborative (EPCRC), on behalf of the European Association for Palliative Care (EAPC)

Characteristics and comments

Codeine Step Il drug only: use alone or in combination with
paracetamol; daily doses =360 mg not recommended

Tramadol Step Il drug only: use alone or in combination with
paracetamol; daily doses 2400 mg not recommended

Hydrocodone Step Il drug only: used as a substitute
for codeine in some countries

Oxycodone Step Il opioid when used at low doses (eg, <20 mg
per day) alone or in combinationwith paracetamol
Morphine Step |l opioid when used at low doses
(eg, <30 mg per day)
Hydromorphone Step Il opioid when used at low doses
(eg, =4 mqg per day)

*Originally classified as weak opioids.

Table 1: WHO step Il oploids* for moderate cancer pain in oploid-naive
patients

The Lancet Oncology, Volume 13, Issue 2, Pages €58 - €68, February 2012



OPIOIDS AND BONE METASTASIS
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(Opioids: a two-faced Janus

A FT-0163 RUBH6ETY
AP T OO i ok o it ot

Peggioramento del dolore per esposizioni prolungate a morfina
ed attivazione osteoclasti (King 2007)

Incremento della glia (Honore 2000, Scholz 2007)

Downregulation delle popolazioni recettoriali per gli oppioidi
(eg mu) Ridotta risposta a morfina (Yamamoto 2008)

Aumento dei dosaggi per analgesia (10 volte) (Luger 2002)
Incrementi di peptidi nocicettivi ( dinorfina) (Vanderah 2001)

Sensibilizzazione dei neuroni WDR (Urch 2003)
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NEURON NEURON
IN THE ABSENCE IN THE PRESENCE
OF AN OPIOID OF AN OPIOID

ONE MECHANISM
OF OPIOID ACTION:

When an opioid binds to
an opioid receptor in the
membrane of a neuron ),
calcium channels close,
blocking positively charged
calcium ions from entering
the cell e In addition,
cAMP levels decrease

and potassium channels
open e allowing positive
potassium ions to exit

the cell. These events
hyperpolarize the cell,
increasing the charge
difference betweenthe
cell's interior and the
extracellular environment
and making the neuron
less likely to fire an action
potential, Quieting neurons
along pain pathways with
opioids dampens the
transmission of pain signals
and results in analgesia.

At a normal
resting potential,
the neuron is
primed to fire an
action potential.

channel
open

Opioid
receptor

rpolarized
less likely to

ian action potential.

K+
channel
open
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RECE1TORI TLRA4 : TOLL LIKE RECEPTOR
RECETTORI DI PEDAGGIO

Potenti attivatori della glia

Systems/Circuits

% Blockade of Toll-Like Receptor 4 Attenuates Morphine

—

<, Tolerance and Facilitates the Pain Relieving Properties of ..
= Morphine

‘May

@@ Opioic

*Opo

Lori N. Eidson and Anne Z. Murphy
Neuroscience Institute, Georgia State University, Atlanta, Georgia 30303
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NSAIDS or paracetamol, alone or combined with opioids, for
cancer pain (Review)

McNicol ED, Strasscls §, Goudas L, Lau J, Carr DB

THE COCHRANE
COLLABORATION®

..un approccio muv”
meccanism’

Consente di ’
nei m
.

- mechanisms of pain by g
.erent mechanisms of acrion j£ a rational
.0 management of chronic LBP.
.uidelines recommend combination therapy for the

general management of neuropathic pain arising from a
number of different causes as an GptiﬂﬂW
whom monotherapy has failed'*#!. As w improving

analgesia, combination therapy has also been shown to

. - . 0. 10 A
ouce drug consumption of the single drug®!%!. Fixed-
dose combinations are likely to be associated with greater

Aderen.

Rappresenta l'opzione
terapeutica per tutti i
casi in cui non €& stata
sufficiente una
monoterapia

Consente una
riduzione dei dosaggi
dei farmaci rispetto
alla monoterapia

adherence than free combinarions.
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GRAZIE PER LA VOSTRA ATTENZIONE
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bringing advances in oncology to light
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