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DEFINICIJA BOLI

Bol - neugodni osjetni i emocionalni dozivljaj povezan s aktualnim ili
potencijalnim oSteCenjem tkiva

IASP 1986.g.

Neuropatska bol — uzrokovana oSteéenjem ili boleS¢u somatosenzornog
sustava

NeuPSIG 2007.g.

IASP - International Association for the Study of Pain
NeuPSIG — Special Interest Group on Neuropathic Pain of the IASP



NEUROPATSKA BOL

Pain: A simple sensory R
Process PASSIONS
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Troels.S.Jensen. The “Burning Issues” of Neuropathic Pain: New Partnerships in Managing Neuropathic Pain, International Congress of
NeuPSIG 2004



NEUROPATSKA BOL

Our understanding of
Neuropathic pain mechanisms
has increased since Descartes

Presynaptic

Postsynaptic

Troels.S.Jensen. The “Burning Issues” of Neuropathic Pain: New Partnerships in Managing Neuropathic Pain,
International Congress of NeuPSIG 2004



KOMPLEKSNOST BOLNOG FENOMENA

//Cognition: attention, distraction,
control, hypervigilance,
catastrophizing, re-appraisal

2 \

| Mood: depression, anxiety
-.Wtrophizing %

/ Context: belief
expectations, p

-
Chemical 2
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opioidergic/dopaminergic
dysfunction?

7 /I;wjury: peripheral and

Nociception central sensitization

Tracey |. Imaging pain. Br J Anaesth 2008; 101: 32-9.



KLINICKE KONTROVERZE U

LIJECENJU NEUROPATSKE BOLI

e =

4 Etioloski i Klinicki heterogena bolest

¢ Prevalencija 7-10%
¢ Refrakterna na konvencionalne analgetike
¢ Opcenito ishod lijeCenja nije zadovoljavajuci

¢ Neprepoznati aktualni patofizioloSki mehanizmi svakog
pojedinog bolesnika

¢ Nedovoljno specificni lijekovi



KLINICKI PRISTUP

NEUROPATSKOJ BOLI

¢ NeP bol predstavlja jedan od najvecih izazova u medicini boli

¢ U posljednjem desetljecu doslo je do znacajnog napretka u
razumijevanju i lijeCenju NeP boli, no ipak danasnja razina
uspjesnosti lijeCenja jos uvijek nije zadovoljavajuca.

pain sensation

innocuous noxious

stimulus intensity



KLINICKI PRISTUP
NEUROPATSKOJ BOLI

1. Nepredvidiv put od neurobiologije do klinicke slike
2. “Link” simptoma i mehanizama
3. Klasifikacija NeP boli

4. Lijecenje neuropatske boli

pain sensation

innocuous noxious

stimulus intensity




¢ Kronicna bol=NeP bol?
¢ Cista i mijesana NeP bol?
¢ Moguca NeP bol?

¢ Prevalencija 7-10 % ukupne populaci

pain sensation

¢ Neuropatija bez boli

innocuous noxious

stimulus intensity




NEUROPATHIC
PAIN

NEWSLETTER of IASP
Special Interest Group on Neuropathic Pain




SENZORNI PUTEVI | PROMJENE U
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NEUROPATSKOJ BOLI
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KLINICKE KARAKTERISTIKE

NEUROPATSKE BOLI

' Clinical features of neuropathic pain |
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DIJAGNOSTIKA

NEUROPATSKE BOLI

Ouanmatlve sensory tests

History v |
History of a relevant ' 3z=zzzzzzzzszzszsssssssssssszrzzszssss
neurological lesion or ' Laser-evoked polentnals
disease* and pain distribution is ' N
neuroanatomically plausible*

Yes l IWNo : "%v——v-f"

= N Blink reflex
Possible Unlikely to be
neuropathic neuropathic
pain pain
J
R\

Examination
Pain is associated with
sensory signs in the
same neuroanatomically
plausible distribution®

lYes

C Probable neuropathic pain

l

Confirmation
Diagnostic test confirming

Skin biopsy

a lesion or disease of the
somatosensory nervous
system explaining the pain

1Yes

( Definite neuropathic pain'

Corneal confocal microscopy




PERIFERNI | CENTRALNI ENTITETI

NEUROPATSKE BOLI

Peripheral
’ l/ Within the facial or intra-oral W ( Trigeminal
trigeminal nerve territory J | neuralgia®
D e 2
A Unilateral distribution in one or
- more spinal dermatome or the | Postherpetic
trigeminal nerve territory | neuralgia
. (usually the ophthalmic division)
( R —
In the innervation territory -
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i distal to a site of surgery, | injury pain
P \

r \ trauma or compression
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* ' [ Inthefeetandoften the 7 (" Painful
I lower legs, thighs and hands ) | polyneuropathy
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ALATI ZA SVAKODNEVNU RUTINSKU PRAKSU

é Questionnaire DN4
é PainDetect

é Lansse



VRSTE BOLI PREMA PATOFIZIOLOGIJI

INFLAMATORNA BOL
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NEUROPATSKA I/ILI NOCICEPTIVNA BOL?

Baron R, Binder A. 2004 Orthopade. 2004;33(5):568-75



ombinirana bol

Bol s neuropatskom\
nociceptivhom

komponentom

Bol koja je zapoceta
uzrokovana primarnom lezijom
ili disfunkcijom ziv€anog

sustava.

Primjeri:
Primjeri:

PZS e Lumbosakralni
* Postherpeticka neuralgija sindroms
 Trigeminalna neuralgija radikulopatijom
¢ Diajabeticka e Karcinomska

polineuropatija bol

SZS e Sindrom
¢ Postinzultna bol karpalnog

tunela

1. International Association for the Study of Pain. IASP Pain Terminology.
2. Raja et al. in Wall PD, Melzack R (Eds). Textbook of pain. 4th Ed. 1999.;11-57

Nociceptivna bol
Bol koja je uzrokovana
ostecenjem somatskih tkiva

Primjeri:

e Upale

¢ Bol kod kostanog
prijeloma

¢ Postoperativna bol




NEUROPATSKA BOL PRIDRUZENA

KARCINOMSKOM BOLNOM SINDROMU

CENTRALNI
PATOFIZIOLOSKI
MEHANIZMI
=  Centralna senzitizacija
=  NeravnotezZa ekscitacije i
inhibicije
Neuroglijalna aktivacija
Anatomska reorganizacija

Neuroglijalni modulatori
(glutamat, GABA, P2X,
kemokini)

IZMJENJENA GENSKA EKSPRESIJA
=  Cimbenici ozljede
n Troficki faktori

n Citokini, neutrofini

CENTRALNI
PATOFIZIOLOSKI
MEHANIZMI

m Descendentna inhibicija

B N m Descendentna fascilitacija
T n Monoamini, endorfini

PERIFERNI PATOFIZIOLOSKI
MEHANIZMI

Senzitizacija
Hiperekscitabilnost
Ektopicnost

lonski kanali, GPCRs, kinaze

TUMOR
¢ Rast
¢ Neurokemija

¢ Inune stanice

¢ Upalni medijatori




KOMORBIDITET

é poremecaj spavanja zbog bola
¢ potencira anksioznost
¢ uzrokuje depresiju

é narusava kvalitetu zivota

1. Baron. Clin J Pain. 2000;16:S12-S20.
2. Merskey H et al. (Eds) In: Classification of Chronic Pain:
Descriptions of Chronic Pain Syndromes and Definitions of Pain Terms. 1994:209-212.



ODNOSI IZMEDU BOLI, SPAVANJA I
ANKSIOZNOSTI/DEPRESIE

funkcionalno
ostecenje
anksioznost poremecaj

| sSpavanja
depresija

Nicholson and Verma. Pain Med. 2004;5 (suppl. 1):S9-S27



NAJCESCE KORISTENI LIJEKOVI
U BOLESNIKA S NEUP

Svi ostali 2% R~
= Antiepileptici 13%

Lokalni anestetici 6% Antiperesivi/

Stabilizatori
respolozenja 4%

Trankvilizatori 9% Opioidi 4%

Nesteroidni
antireumatici

(uklj. COX-II) 41%
Nenarkoticki

analgetici 21%

IMS global Rx data 4Q 2003 (n=143 million Rx)



VISE OD POLOVICE BOLESNIKA S
NEUROPATSKOM BOLI UZIMA VISE OD JEDNOG

LIJEKA ZA SVOJU BOL

Polifarmakoterapija
= 56%

Data on file, Pfizer Inc. Elderly PHN survey



SMJERNICE ZA FARMAKOLOSKO LIJECENJE

NEUROPATSKE BOLI

é Attal N, Cruccu G, Haaaa, Hansson P, TS, Nurmikko T, et al. EFNS
Task Force. EFNS guidelines on pharmacological treatment of neuropathic
pain. Eur J Neurol. 2006;13:1153-1169

¢ Dworkin RH, O’Connor AB, Backonja M, Farrar JT, Finnerup NB, Jensen TS, et
al. Pharmacologic management of neuropathic pain: evidence-based
recommendations. PAIN®. 2007;132:237-251

¢ Moulin DE, Clark AJ, Gilron I, Ware MA, Watson CPN, Sessle BJ, et al. Velly A;
Canadian Pain Society. Pharmacological management of chronic
neuropathic pain: consensus statement and guidelines from the Canadian
Pain Society. Pain Res Manage. 2007;12:13-21

¢ Hrvatsko drustvo za lijeCenje boli Hrvatskog lijecnickog zbora. Smjernice za
farmakolosko lijeCenje neuropatske boli. 2009.



MEHANISTICKA KLASIFIKACIJA ANALGETIKA —
FARMAKOLOSKA MODULACIJA BOLI

Lussier D, Beaulieu P 2010

Antinociceptivni analgetici Modulatori periferne transmisije ili senzitizacije
Neopioidi Lokalni anestetici
Acetaminofen == Karbamazepin
NSAIL Okskarbazepin
Opioidi Topiramat
Kanabinoidi Kapsaicin
Antihiperalgezici Mjesani antinociceptivni analgetici i modulatori
NMDA antagonisti descedentne inhibicije ili ekscitacije
Gabapentinoidi (gabapentin,pregabalin9 Tramadol
Levetiracetam Tapentadol
Koksibi
Ostali
Modulatori descedentne inhibicije ili ekscitacije Kalcitonin
Triciklicki antidepresivi Bifosfanati
SNRI
SSRI

Alfa-2-adenergicki agonisti



SMJERNICE ZA FARMAKOLOSKO LIJECENJE
NEUROPATSKE BOLI

Stmmaryof ecommendationsfor pharmacoogialmasagemet of newopathic pan |

EFNS [7]
Diabetic P::;l:i:m Trigeminal Central neuropathic Al neuropathic pain Trigeminal All Trigeminal All ne
neuropathy n neuralgia pain neuralgia neuropathic neuralgia pain
pain
First-line Duloxetine Gabapentin Carbamazepine ~ Gabapentin Amitriptyline Carbamazepne ~ Gabapentin Carbamazepme ~ Gapabentin
Sl Gabapentin  Pregabalin Oxcarbazepine  Pregabalin Duloxetine i o
Pregabalin TCA TCA Gabapentin Duloxetine ER/enacarbil
TCA : Lidocaine Pregabalin \éu]aﬁxined Pregabalin
Venlafaxine®  plasters® Capsaicin cream® (localized pain in patients TCA Duloxetine
who wish to avoid or who cannot tolerate Venlafaxine®
oral treatments) TCAs
Second-ine  Tramadol Strong opioids Tramadol One of the remaining 3 oral drugs of the Tramadol Capsaicm
therapy Capsaicin cream Strong opioids First-line therapy Strong opioids patchwb
Lidocaine Lidocame
cream® pmchesb
Lidocaine Tramadol
patchesc
Third-line Strong opioids Strong opioids One of the remaming 3 oral drugs of the Cannabmoids Botulnum fox
therapy First-line therapy type A
Strong oproids
Fourth-tine Lamotrigine (in central Other opioids
therapy post-stroke pam) Lacosamide
Cannabinoids (in Lamotrigine
t multiple sclerosis) Botulinum toxin
1 Lidocaine
cream
} Lidocaine
‘ patches
}

CPS Canadian Pain Society, EFNS European Federation of Neurological Societies, ZR extended release, NeuPSIG Neuropathic Pain Special Interest Group, N/CE National Institute for Health and Care Excellence

| | ?For use in the elderly; ®for use in localized pain; “for use in post-herpetic neuralgia: 4in most European countries. including Italy, venlafaxine is not approved for the indication of “neuropathic pain”, and therefore any s1
. use should be considered off-label

il LN

Giorgio Cruccu and Andrea TruiniA review of Neuropathic Pain: From Guidelines to Clinical
Practice. Pain Ther. 2017 Dec; 6(Suppl 1): 35-42.
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Truini A[Author]&cauthor=true&cauthor_uid=29178033
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5701894/

POGLED U BUDUCNOST

Individualized neuropathic pain therapy based on
Phenotyping: are we there yet?

Julia Forstenpointner, Jan Otto, Ralf Baron®

—
Abstract
Patients with the same neuropathic pain disorder may have completely different sensory signs and symptoms yet receive the same

medicinal treatment. New concepts suggest that patient stratification according to their pain mechanisms, reflected in their sensory
phenotype, could be promising to Implement an individualized therapy in neuropathic pain. Retrospective classification of patients
according to their sensory phenotype showed predictive validity and reliability for treatment response in certain subgroups of
patients. Recent prospective studies using stratification based on sensory phenotypes confirm this concept. In this article, we review
the recent accomplishments towards an individualized pharmacological treatment of neuropathic pain.

Keywords: Chronic pain, Sensory phenotype, Mechanism-based treatment, Human pain model, Quantitative sensory testing,

Patient-reported outcome




SVJETLO NA KRAJU TUNELA
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INDIVIDUALNI PRISTUP PREMA
PATOFIZIOLOSKIM MEHANIZMIMA JE

UCINKOVITLII

Enhanced specificity

Empirical Stratified Personalised
' Dr and patient Choice Sensory phenotype DNA sequencing
informed by clinical trials Structural modelling
Function and pharmacology
. = Mechanical hypersensitivity ”
9".. _/\/f\ _'-: 'W. ! :".".: '

Systematic review S T EX 2

of treatment of '3 > 73

neuropathic pain. % a o

g, '
Sensory loss ¥




ZAKLJUCAK

Interdisciplinarno “The Future of Pain Therapy: Something
Old, Something New, Something
Borrowed, and Someting Blue and a
Silver Sixpence in her Shoe.”

Multimodalno
Individualno
Utemeljeno na dokazima

o & & o

Allan 1. Basbhaum, The Patch of Pain
1975-2005.




