L ONVERSITES)
A‘

“NOROPATIK AGRI TEDAVISINDE

FARMAKOLOIJIK AJANLAR

Dog. Dr. Yiiksel Erkin

DEUTF Anesteziyoloji ve Reanimasyon Anabilim Dali

Algoloji Bilim Dali

5. Ulusal Diyabetik Ayak infeksiyonlari Simpozyumu — 2018 -

Izmir

N s
FLH L{%’

(D!

EC.ZANE @,\;KT)




Noropatik agri

e Sinir sisteminin bir hastaligina, yaralanmasina ya da disfonksiyonuna bagl

anormal noronal aktiviteden kaynaklanan agri (IASP — 1994)

 Somatosensoriyel sistemi etkileyen bir hastalik veya lezyon sonucu ortaya ¢ikan

agri (Treede ve Ark. —2008)



Noropatik agrida

Simplified patho-physiology
Periferal sensitizasyon of neuropathic pain

Peripheral mechanisms

Fenotipik depisim

Peripheral neuron
‘hyperexcitability*

Santral sensitizasyon

Noron-glia etkilesimi

Loss of
d»
Azalmis disinhibisyon

Artmis fasilitasyon

Central neuron
hyperexcitability —
(central sensitization)!

Yapisal reorganizasyon
sOz konusudur




Noropatik agri

Genel populasyonda % 7-9
Kronik agrisi olan her 5 hastanin 1‘inde noropatik 6zellikler mevcut
Hastalarin % 80’i orta ve siddetli agridan yakinir

Basit agri kesiciler, NSAIil’lar etkili degil

. .

Elekink carpar gibi

vy

Yanma




Uluslararasi Diyabet Federasyonu (IDF) Diyabet Atlasina (2017) gore diinyada eriskin
(20-79 yas) niifusta diyabet prevelansi % 8,8’dir

IDF dinyada 425 milyon olan diyabetli nifusun 2045 yilinda 693 milyon olacagini
bildirmektedir

IDF (2017) verilerine gore Tirkiye’de diyabet prevelansinin %12,8 oldugu ve 6.700.000
diyabetli hasta bulundugu rapor edilmektedir (IDF 2017)

Kesit Akademi Dergisi (The Journal of Kesit Academy) Yil: 3, Sayi: 12, Aralik 2017, s. 180-195



Noropatik agri Avrupa’da genel populasyonda: %8-9
(Torrance N,et al 2006, Bouhassira D, 2008)

Tirkiye Diyabet Epidemiyolojisi TURDEP-I (1995)
Diyabet prevalansi:%7.2

Glukoz intoleransi: %6.7

Diyabetik noropati: Diyabetlilerde ~%50

TURDEP-II calismasina gore:

Turk eriskinlerde tip 2 diyabet sikliginin gecen yillarda 6nemli derecede arttigi ve
%7,2’den %13,7’ye ulastigi gortulmauastar

(Satman, 2009, Sivrikaya ve Cinar 2016)



Noropatik agn

En sik

Etiologies of Neuropathic Pain

o kronik bel agrisi olan hastalarda

Cancer & -
._> ..‘_‘::_' E] Ve
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diyabetlilerde

gorular

Diabetes




NMeuropathic Pain Is a Disease

Exposure to
drugs, alcohol, toxins
Surgical
procedures/
amputation

Traumatic nerve

fmjurysf
compraession

Metabolic

disturbances NEHrOPATIC PR Viral infection

Cancer-related Vascular-related/

(disecase- and
treatmeant-related) neurcdegenerative

Mutritional
deficiencies

Hansson PT, ¢f al, Neurapadhis Fain? Pafhioohysialiogy and Trasaermmanl. LASP Press: 2001:1-18,




Noropatik agri tedavisi

1. Fizik tedavi ve rehabilitasyon uygulamalari, bilissel ve davranissal tedavi

2. Medikal

3. Girisimsel ve cerrahi




» Klasik agri kesicilere (analjezik, antenflamatuar ilaclar ya da opioidlere) yanit

vermez

* Noropatik agriya ozel tedavi gerektirir

“Nosiseptif agri” mekanizmalariile
“noropatik agr”

mekanizmalari farklidir




Noropatik agrida medikal tedavi

SANTRAL SENSITIZASYON Ca* - PGB
GBT

DESANDAN MODULASYON Na*, 5HT - TSA
SNRI

PERIFERIK SENSITIZASYON Na* - Karbamazepin
Lamotrigin
Lidokain
TRPV - Kapsaisin



Noropatik agrida medikal tedavi

Antiepileptikler
Gabapentinoidler, CBZ, LTG...

Antidepresanlar
TSA, SNRI...

Topikal Ajanlar
Kapsaisin, Lidokain, Btx...

Opioidler
Tramadol, Opioidler (Kontrolli salinimli oksikodon ve morfin ...)



TiTRASYON

ILAC ETKi DIKKAT NA +

UYKU

KVS, GLOKOM, UYKU 1. BASAMAK
Na, NOBET, DEPRESYON 10-25 150 3-7GUNDE ~ TUMNA
MARI TRAMADOL 10-25 MG TIPLERI
1. BASAMAK
SNRI KARDIYAK DEPRESYON 37.5 225 150 HAFTALIK PERIFERIK
TRAMADOL ANKSIYETE 37,5/75
HT
1. BASAMAK
SNRI KC HAST. DEPRESYON 30 120 60 HAFTALIK PERIFERIK
TRAMADOL ANKSIYETE 30
HT
ILAC 1. BASAMAK
VGCa RENAL ETKILESIMI 300 3 X 1200 1200 3-7GUNDE  TUMNA
ANKSIYETE 300 TIiPLERI
UYKU
ILAC 1. BASAMAK
VGCa RENAL ETKILESIMI 75 2 X 300 150 3-7GUNDE ~ TUMNA
ANKSIYETE 75 - 150 TIiPLERI



ETKI DiKKAT

TiTRASYON

BAGIMLILIK
Mii INTIHAR infl. 50 400 3-7 GUNDE ZAYIF
Monoamin DEPRESYON HIZLI ETKi 50 - 100 MG 2. BASAMAK
Mii BAGIMLILIK infl. 3X15 ZAYIF
Monoamin INTIHAR HIZLI ETKi 3. BASAMAK
DEPRESYON
Na YOK YAN ETKi AZ 1-3 ZAYIF
2. BASAMAK
TRPV 1 YOK YAN ETKi AZ 1-4 ZAYIF
2. BASAMAK
Ach Rsptr LOKAL YAN ETKi AZ 3 AYDA BiR ZAYIF

3. BASAMAK



Antiepileptikler

Karbamazepin (< 1800 mg)
Okskarbazepin (<2400 mg)
Lamotrijin (<400 mg)

Gabapentin (< 3600 mg)

U O O O O

Pregabalin (< 600 mg)

Partial seizure

Generalized seizure




Karbamazepin

J Voltaj kapili Na kanali inaktivasyonunu artirir
J Eksitator norotransmiter salinimini azaltir
J  Trigeminel Nevralji ++++

J Yan etkileri fazla



Okskarbazepin

. Karbamazepin analogu, Voltaj kapili Na kanali inaktivasyonunu artirir,
Eksitatdér ndrotransmiter salinimini azaltir

J N tipi Ca** kanallari, Voltaj kapil K kanallari

J Diayabetik noropati, Postherpetik nevralji, Trigeminal Nevralji

. Yan etkileri daha az, yliksek tolarabilite



Gabapentinoidler

Pregabalin

Gabapentin

Biyoyaralanimi - %90
Farmakokinetik — Lineer

Kullanim 2x1
Atilim - % 98 bobrek

Biyoyaralanimi % 60
Farmakokinetik — Non-Lineer
Kullanim 3x1

Atilim - % 80 bobrek



Duloksetin

J 30mg ----- 120 mg

Karaciger , Bobrek (eliminasyon)

Cekilme semptomlarini yasamamak icin kademeli kesim

U O 0 O

Tramadol, MAO inhibitorleri, Antipisikotikler, INH, Makrolitler ile birlikte

kullanimindan kacinilmali

J Antiagregan kullananlarda kanama riskini artirabilir



Kapsaisin

. TRPV reseptorlerini uyararak etki eder. Yiiksek dozlarda (%8) desensitizasyon
ve dejenerasyona yol acarak agri kesici etki gosterir

J 30-60 Dk

J 3 ayda bir uygulanabilir

J 1-5 glin buz ve analjezikler kullanilarak lokal yan etkileri 6nlenebilir

. Duysal néronlardan substans P yi aciga cikarip tiketerek etkili



Lidokain

Nonspesifik bir Na* Kanal blokeridir
%5’lik flaster giinde 1-3 kez, 3 hafta uygulanir

Allerjik reaksiyon, lokal eritem ...

o O 0O O

Lidokainin oral analogu meksiletinin etkisi tartismali



Opioidler - Tramadol

. Sdrekli agri ve allodinide etkili
. Orta derece etkinlige sahip
. Tramadoliin yan etkileri diger opioidlere gore daha az ve dual etkili

. Bazi opioidlerin kontrolli salinimli formlari mevcut (2 x 1)



Botilinum Toksini

] Btx A
J SC

J 2.5-7.51U/cm? (max 200 IU)

Fabregat G. ark. Subcutaneous and perineural botulinum toxin type a for neuropathic pain: a descriptive review. Clin J Pain. 2013
Nov;29(11):1006-12.


https://www.ncbi.nlm.nih.gov/pubmed/23370086

llaglari neye goére segelim?

Hastaya,

Hastaliga,

Ulkenin kosullarina ve ilaca ulasabilme imkanlarina
KLAVUZLARA



JASP 2007

Tani, deéerlendir‘, komorbiteleri International Association for the Study of Pain

Mumkulnse hastaligl tedavi et
Hastaligl tedavi edemiyorsan
1. Basamak ilaglari basla TCA, SNRI, GBP/PGB
Topikal ajan kullanmak gerekliise Lidokain

Agrida azalma %30 dan az ise ilaci degistir
Agrida azalma %30 dan fazla ise; agri <3/10 tedaviye devam

>4/10 2. ilaci ekle

2. Basamak tedavi Tramadol, Opioidler



Table 1 Stepwise Pharmacologic Management of Neuropathic Pain

Step 1
® Assess pain and establish the diagnosis of NP (Dworkin et al., 2003; Cruccu et al., 2004); if uncertain about the diagnosis, refer

to a pain specialist or neurologist
® Establish and treat the cause of NP; if uncertain about availability of treatments addressing NP etiologqy, refer to appropriate
specialist
® Identify relevant comorbidities (e.g., cardiac, renal, or hepatic disease, depression, gait instability) that might be relieved or
exacerbated by NP treatment, or that might require dosage adjustment or additional monitoring of therapy
# Explain the diagnosis and treatment plan to the patient, and establish realistic expectations
Step 2
# Initiate therapy of the disease causing MNP, if applicable
® Initiate symptom treatment with one or more of the following:
— Antidepressant medication: either secondary amine TCA (nortriptyline, desipramine) or SSNRI (duloxetine, venlafaxine)
— Calcium channel «.-& ligand: either gabapentin or pregabalin
— For patients with localized peripheral NP: topical lidocaine used alone or in combination with 1 of the other first-line
therapies
— For patients with acute NP, neuropathic cancer pain, or episodic exacerbations of severe pain, and when prompt pain relief
during titration of a first-line medication to an efficacious dosage is required, opioid analgesics or tramadol may be used
alone or in combination with 1 of the first-line therapies
# Evaluate patient for nonpharmacologic treatments, and initiate if appropriate
Step 3
® Heassess pain and health-related quality of life frequently
@ If substantial pain relief (e.qg., average pain reduced to NRS =3,/10) and tolerable side effects, continue treatment.

® If partial pain relief (e.g., average pain remains NR5S =4/10) after an adequate trial (see Table 3), add 1 of the other first-line

medications
® If no or inadequate pain relief (e.g., ==30% reduction) at target dosage after an adequate trial (see Table 3), switch to an

alternative first-line medication
Step 4
@ If trials of first-line medications alone and in combination fail, consider second-line medications or referral to a pain specialist or

multidisciplinary pain center
MNP = meuropathic pain; NRES = numeric rating scale; 55NRI = selective serotonim and norepinephrine reuptake inhibitor; TCA = tricyclic antidepressant.
Reprinted with permission from Pain.®®

Treatment of Neuropathic Pain: An Overview of Recent

- -
Guidelines
Alec B. O Conmor, MDD, MPH.® Robert H. Dworkin, PhD"

The American Journal of Medicine (2009) 122, §22-832



Neuropathic pain —
Issued: November 2013 pharmacological

N I C E 20 1 3 mana g emen t N I C E ”gglil':]((lllnlgségtrg%icéglIence

NICE clinical guideline 173 The pharmacological management of

http://quidance.nice.orq.uk/CG173 neuropathic pain in adults in
] ] — non-specialist settings

Noropatik agri:
Amitiriptilin, Duloksetin, GBP/PGB ile basla

Agri siddetli, ginluk yasami etkiliyor, nedeni net degil
Trigeminal Nevraljide CBZ yanit yok ise Agri uzmanina yonlendir

Agri uzmaninca 6nerilmedikce;
LTG, Kannabinoid, Kapsaisin, TPM, OXC, Venlafaksin baslama



NeuPSIG - 2015 @ NEUROPATHIC
PAIN

1. Basamak ilaclar
TCA, SNRI, GBP/PGB, GBP ER

2. Basamak ilaclar
Tramadol, Lidokain, Kapsaisin

3. Basamak ilaclar
Gucli Opioidler, Btx A

NeuPSIG of the International Association for the Study of Pain.

Pharmacotherapy for neuropathic pain in adults:
a systematic review and meta-analysis

Nanna B Finnerup®, Nadine Attal®, Simon Haroutounian, Ewan McNicol, Ralf Baron, Robert H Dworkin, lan Gilron, Maija Haanpaa, Per Hansson,
Troels S Jensen, Peter R Kamerman, Karen Lund, Andrew Moore, Srinivasa N Raja, Andrew 5 C Rice, Michael Rowbotham, Emily Sena, Philip Siddall,

Lancet Nevrol 2015:162-73

Blair H Smith, Mark Wallace



Lancet Neurol 2015; 162-73 Pharmacot‘herap‘y for neuropathic pain in adults:
a systematic review and meta-analysis

Manna B Finnerup*, Nadine Attal®, Simon Haroutounian, Ewan McNicol. Ralf Baron, Robert H Dworkin, lan Gilron, Maija Haanpdad, Per Hansson,
Troels S Jensen, Peter R Kamerman, Karen Lund, Andrew Moore, Srinivasa N Raja, Andrew S C Rice, Michael Rowbotham, Emily Sena, Philip Siddall,
Blair H Smith Mark Wallace

Total daily dose and dose regimen Recommendations
Strong recommendations for wse
Gapabentin 12003600 g, in three divided doses First lime
Gabapentin extended 120032600 mg, inbtwo divided doses First line
release or enacarbil
Pregabalin IO-500 mg, in bwo divided doses First lime
Serctonin-noradrenaline S0-120 myg, onoe a day (duloecetine]); First lime
reuvptake imhibitors 150225 g, once a day (wenlafaxine extended
dulometine or venlafasine™ release)
Trigedic antidepressants 25-150 mag, once a day or in bwo divided doses First limet
Weak reconmmendations for use
Capsaicin 8% patches One to fouwr patches to the painful area for Second line ([ peripheral
I0-50 min ewvery 3 months neurcpathic pain)d
Lidocaine patches One to three patches to the region of pain once a Second line { peripheral
day forupto12 h neurcpathic pain)
Tramadol 200-400 mig, in bwo (tramadol extended release)  Second line
or three divided doses
Botulinuwrm toecin A S—200 units to the painful area every 3 months Third line; specialist wse
{(subcutanecwsky ) (peripheral neuvropathic pain)
Strong opioids Indrridual titration Third line$§

GRADE=Grading of Recommendations Assessment, Development, and Evaluation (see appendid for details about the
GRADE classification]). * Duloxetine is the most studied, and therefore recommended, of the serotonin-noradrenaline
reuptake imhibitors. FTricedic antidepressants generally hiave similar efficacy (appendic); tertiany amine tricy clic
antidepressants (amitriptyline, imipramine, and domipramine} are not recormmended at doses greater than 75 mgeday in
adults aged &5 years and older becawse of major anticholinergic and sedative side-effects and potential risk of falls;™ an
increased risk of sudden cardiac death has besn reported with tricyclic antidepressants at doses greater tham 100 rmug dailby >
iThe keng-term safety of repeated applications of high-concentraticn capsaidn patches in patients has not been clearky
established, particularly with respect to degeneration of epidermal nerve fibres, which might be a cavse for concemm in
progressve neuropathy. SSustained release eopoodone and monphine have been the most stedied opioids (rmascmmoenn
dioses of 120 mgiday and 240 mofday, respectively, inclinical trials; appendic); keng-term opioid use might be associated
with abwse, particularty at high doses, cogmnitive impainment, and endoorine and immoenological changes =%




European Journal of Neurology 2006, 13: 1153-1169 doi:10.1111/).1468-1331.2006.01511.%
EFNS TASK FORCE/CME ARTICLE

EFNS guidelines on pharmacological treatment of neuropathic pain

N. Attal®®, G. Cruccu®®, M. Haanpaa®, P. Hansson®®, T. S. Jensen®', T. Nurmikko®,
C. Sampaio”, S. Sindrup' and P. Wiffen’

European Joumal of Neurology 2010, 17: 1113-1123 doi:10.1111/}.1468-1331.2010.02999 _x

EFNS GUIDELINES

EFNS guidelines on the pharmacological treatment of neuropathic
pain: 2010 revision

N. Attal®®, G. Cruccu®®, R. Baron®9, M. Haanpaa®®, P. Hansson?®' T. S. Jensen®¥
and T. Nurmikko®"



European Joumal of Neurology 2010, 17: 11131123 doi:10.1111/).1468-1331.2010 02299 x
EFNS GUIDELINES

EFNS guidelines on the pharmacological treatment of neuropathic
pain: 2010 revision

N. Attal®™P, G. Cruccu®®, R. Baron®9, M. Haanpaa®*©, P. Hansson®f, T. S. Jensen®°
and T. Nurmikko®"

Level AB rating for Recommendations

Level A rating for Level B rating Level C rating inefficacy or Recommendations for second or
Actiology  efficacy for efficacy for efficacy discrepant results  for first line third line
Diabetic NP* Duloxetine Botulmum toxin* Carbamazepine Capsaicin cream Duloxetine Opiods

Gabapentin-morphine  Dextromethorphan Phenytoin Lacosamude Gabapentin Tramadol

TCA Gabapentin/venlafaxine* Lamotrigine Pregabalin

Gabapentin Levodopa* Memantine TCA

Nicotine agonist** Mexiletine Venlafaxine ER

Nitrate derivatives** - _ Mianserin

Oxycodone A NK1 antagonist**

Pregabalin Oxcarbazepme

TCA" SSRI

Tramadol alone or with Topical clonidine

acetaminophen Topiramate
Venlafaxine ER Valproate

Zonisamide



European Joumal of Neurology 2010, 17: 11131123 doi: 101111/, 1468-1331_ 20710 02999 x
EFNS GUIDELINES

EFNS guidelines on the pharmacological treatment of neuropathic
pain: 2010 revision

N. Attal®P, G. Cruccu®®, R. Baron®9, M. Haanpaa®*®, P. Hansson®f, T. S. Jensen®°
and T. Nurmikko®"

Level A/B rating for Recommendations
Level A rating for Level B rating Level C rating inefficacy or Recommendations for second or
Actiology  efficacy for efficacy for efficacy discrepant results  for first line third line
PHN Capsaicin 8% patch**  Capsaicin cream Benzydamide topical Gabapentin Capsaicin
Gabapentin Valproate* Dextromethorphan  Pregabalin Opioids
Gabapentin ER** Fluphenazine TCA
Lidocaine plasters Memantine Lidocaine plasters®
Opioids (morphine, Lorazepam
oxycodone, Mexiletine
methadone) COX-2 inhibitor**
Pregabalin Tramadol

TCA"



European Joumal of Neurology 2010, 17: 11131123

EFNS GUIDELINES

doi: 101111/, 1468-1331_ 20710 02999 x

EFNS guidelines on the pharmacological treatment of neuropathic
pain: 2010 revision

N. Attal®P, G. Cruccu®®, R. Baron®9, M. Haanpaa®*®, P. Hansson®f, T. S. Jensen®°

and T. Nurmikko®"

Level A/B rating for

Recommendations

Level A rating for Level B rating Level C rating inefficacy or Recommendations for second or
Actiology  efficacy for efficacy for efficacy discrepant results  for first line third line
Classical Carbamazepine Oxcarbazepine Baclofen* Carbamazepine  Surgery
trigeminal Lamotrigine® Oxcarbazepine
neuralgia Pimozide*
Tizanidine*
Central pain® Cannabinoids Lamotrigine (CPSP) Carbamazepine Gabapentin Cannabinoids (MS)
(oro-mucosal **, TCA (SCT, CPSP) Gabapentin Pregabalin Lamotrigine
oral) (MS) Tramadol (SCIH)* Lamotrigine (SCI) TCA Opioids
Pregabalin (SCT) Opiouds Levetiracetam Tramadol (SCT)
Mexiletine

S-ketamine 1ont.
Valproate




Guidelines for the Pharmacological Treatment of Neuropathic Pain

Therapeutic Options

NMotes

Peripheral neuropathy (e.g. postherpetic neuralgia (PHN), painful peripheral diabetic
neuropathy) and central sensitisation pain syndromes (CRPS, CVvPS, CWPS - see glossary on page 6

for definitions)

First-line in
localised
peripheral
neuropathic
pain (e.g. PHMN)

Topical lignocaine 5% patch
(Versatis=)

- Use on area of pain and allodynia for 12 hours per
day

- Trial for 3 to 4 weeks, if no clinical benefit then
cease

- ldeal in elderly or frail due to few systemicside

effects and interactions
- Mot covered by PBS and may be costly

First-Line in all
other
conditions

Tricyclic antidepressants
(TCAs):

- amitriptyline
- nortriptyline or
- dmipramine

- Start at low dose (5-10 mg) and increase slowly to
optimise acceptability

- Effective doses vary widely between 10 and 100 mg
in individual patients

- Sloww onset of effect and should be trialed for at
Lleast 2 weeks (ideally 6-8 weeks)

- Amitriptyline given at night is superior if sleep
disturbance also needs treatment

- Mortriptyline is less sedating and may have fewer
adverse effects

- TCAs have significant adverse effects including: dry

mouth, constipation, sweating, dizziness, sedation,
drowsiness, palpitation, orthostatic dysregulation
and urinary retention

- Use in elderly patients and those with
cardiovascular risk factors should be avoided

Serotonin/noradrenaline
reuptake inhibitors (SHRIs):

- duloxetine or
- wvenlafaxine

- Start duloxetine at 30 mg daily, increase as
tolerated to 60 Mg (maximum 120 mg daily)

- Start venlafaxine at 37.5 mg. increase as tolerated
to 75 mg (maximum 225 mg daily)

- Precaution in hepatic, renal and cardiac co-
morbidity

- Venlafaxine can cause withdrawal reactions with

rapid discontinuation: titrate down carefully

WESTERMN AUSTRALIAN THERAPEUTIC ADVISORY GRO|

»  WATAG]| Advisory Note: Neuropathic Pain Guidelines 2017




« Use is indicated if TCAs are contraindicated, not

Second-line Alpha-2-delta subunit tolerated, ineffective or if a rapid onset of effect is
modulators: needed in acute neuropathic pain states
pregabalin or gabapentin « Pregabalin is preferable to gabapentin due tomore

predictable dose-response relationship, twice daily
dosing and ability to titrate quickly at comparable
prices (and being PBS listed)

= Starting dose for pregabalin is 75 mg bd, (25-50 mg
in the elderly and frail), maximum dose 300 mg bd

= Reduce dose in renal insufficiency

: : = Start at 50 mg slow release twice daily; increase as
Third-1L T dol ’
ira-tine ramado needed and tolerated up to 400 mg/day

= Rapid onset of effect

= Precaution in seizure disorder and potential
interaction with TCAs/SMNRIs/SSRIs
Contraindicated with MAOIs

= Start at 50 mg slow release twice daily; increase
Tapentadol as needed and tolerated up to 500 mg/day

= Rapid onset of effect

* Less Gl adverse effects (nausea and vomiting) than
tramadol

« Controlled medication (58)

WESTERN AUSTRALIAN THERAPEUTIC ADvisory crour  WATAG| Advisory Note: Neuropathic Pain Guidelines 2017



Fourth-line Opioids (e.g. * Rapid onset of effect
buprenorphine, * Only fourth-line treatment in view of limited long-
oxycodone, morphine or term data on efficacy and safety
methadone) « Consider usual precautions with regard to
prescribing long-term opioids (i.e.
endocrine and immunological effects, risk
of addiction, abuse and diversion)
Fifth-line Sodium valproate
Sublingual ketamine = Use in highly selected patients by pain medicine

and palliative care specialists only

= Currently not a registered drug, requires individual
patient consent (see hospital protocol)

« Limited data on safety with long-term use (i.e.
cognitive or hepatic effect)

= Consider risk of abuse and diversion

General comment: Combinations of gabapentin or pregabalin with opioids, antidepressants
and lignocaine medicated plasters have been documented in clinical trials; these studies
suggest that combination therapies maybe effective, enable dose reductions and/or reduce

adverse effects.

WESTERN AUSTRALIAN THERAPEUTIC ADvisory crour  WATAG| Advisory Note: Neuropathic Pain Guidelines 2017



CONSENSUS STATEMENT

Pharmacological management of chronic
neuropathic pain: Revised consensus statement
from the Canadian Pain Society

DE Moulin MD, A Boulanger MD, AJ Clark MD, H Clarke MD PhD, T Dao DMD PhD, GA Finley MD,
A Furlan MD PhD, | Gilron MD MSc, A Gordon MD, PK Morley-Forster MD, B) Sessle MDS PhD, P Squire MD,
) Stinson RN PhD, P Taenzer PhD, A Velly DDS PhD, MA Ware MD, EL Weinberg MD, OD Williamson MBBS

Gabapentinoids €——> TCA <+—— SNRI
Tramadol <> Opioid Analgesics Consider adding
additional agents
sequentially
if partial but
inadequate
Cannabinoids pain relief*
Fourth-line Agents* ¢’
SSRI ) . , .
et el et Figure 1) Algorithm for the pharmacological management of neuropathic
Metidrlnd ) pain. *Topical lidocaine (second line for postherpetic neuralgia), methadone,
Son; q . . . . . vk .
T:s;:ta;o(: an lamotrigine, lacosamide, tapentadol, botulinum toxin; *Limited randomized

controlled tral evidence to support add-on combmation therapy. TCA
Tricyclic antidepressants; SNRI Serotonin noradrenaline reuptake inhibitors
Pain Res Manag Vol 19 No 6 November/December 2014
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REWVIEW

A review of Neuropathic Pain: From Guidelines

to Clinical Practice

Giorgio Cruccu - Andrea Truini

Table 1 Summary of recommendations for pharmacological management of neuropatchic pain

EFNS [7 NICE [10] Cres [2 MNeulPS1G
[4]
Diabetic Post-herpetic Trigeminal Central All Trigeminal All Trigeminal Aldl
neuropathy neuralgia neuropathic neuropathic neuralgia neuropathic neuralgia neuropathic
pain pain Ppain Pain
Firsc-line Duloxerine Gabapenrcin Carbamazepine Gabapendn Amicripryline Carbamazepine Gabapentin Carbamazcpine Gapabentin
cherapy Gabapentdn Pregabalin Oxcarbazepine Pregabalin Duloxerine Pregabalin Gabapentin
Pregabalin TCA TCA CGabapentin Duloxecine ER/
- . d enacarbil
TCA Lidocaine Pregabalin Wenlafaxine
) a Pregabalin
Venlafaxine® plasters Capsaicin TCA 5
b Duloxedne
cream
(localized Venlafaxine?
pain in TCAs
paticnts
who wish o
avoid or
who cannot
mlerace oral
rCACIMCEs )
Second-line Tramadol Smong opioids Tramadol One of che Tramadol Capsaidn
B . n b
therapy Capsaicin Strong opioids remaining Strong patches
cream 3 oral drugs opioids Lidocaine
of the arches
) ) Lidocaine P ;
Firse-line )
cream” Tramadol
therapy
Lidocaine

parches®
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REWVIEW

A review of WNWeuropathic

to Clinical Practice

Giorgio Cruccu - Andrea Truini

Tabhle 1 concinued

From Guidelines

EFNS [7] NICE [10] ces [2 MNealPSI1G
(4]
Diabertic Post-herpetic T rigeminal Central All Trigeminal All Trigeminal All
neuropathy neuralgia newral gia neuropathic newropathic neuralgia neuropathic neuralgia neuropathic
pain pain pain pain
T hird-line Strong Strong ﬂpiﬂid:«i One of dhe Cannabinoids Bomlinum
tf'bcrap?' npinid!«i remaining TOXIn [Vpco

Fourth-line

L E'bﬂ rapy

Lamocrigine
(in central
post-stroke
pain)

Cannabinoids
(in muldple

sclerosis)

3 oral drugs
of dthe
First-line

C E'l-C rapwy

Ocher opio ids
Lacosamide
Lamotrigine

Borulinum

COXIN

Lidocaine

Crcam

Lidocaine

pacches

A

Somong
npinid!-i

(PN Canadian Pain Sociery, EFNS European Federation of MNeurological Societies, ER exvended release, New PSIG Nf_'urﬂpar_hic Pain Spedal Incerest Group, NTCE

Marional Insdrure for Healch and Care Excellence

M by M M M Fa M M M 4. M M M -~ M -
For use in dthe c[clf_'r[;a-'; "for use in localized pain; “for use in pﬂsl:—hcrpcclc ncuralgia; “in most European countries, |n£[|_u:l|ng Iraly, venlataxine is not apprtwcd tor

the indicarion of 'ncurﬂpa:hic pain'. and therefore any such wse should be considered off-label



PERIPHERAL NEUROPATHY

NERVE DAMAGE

Trigeminal Nevralji

UNHEALTHY NERVE CELL HEALTHY NERVE CELL

ILACLARIMIZI HASTALIGA GORE NASIL VERELIM?

Diyabetik Noropati

» Diabet. pankreasin yeterli miktarda insiilin hormonu iiretmemesi ya da
iirettigi insiilin hormonunun etkili bir sekilde kullanilamamasi durumunda
gelisen ve 6miir boyu siiren bir hastaliktur. j\

,/f’ Multiple Sclerosis - Demyelination
-

—

( = scarred myelin

S

N
e
=

nerve fibre nerve fibre




Periferik Noropatik Agri (Trigeminal Nevralji Haric): TSA, Gabapentinoidler

Agrili periferik noropati : Duloksetin

Kapsaisin , Venlafaksin, Lidokain

PHN : Lidokain, Kapsaisin

Trigeminal Nevralji : CBZ /OXC, LTG, Baklofen, Gabapentinoidler, DPH...

Santral Noropatik Agri: TSA, Gabapentinoidler
LTG, Duloksetin, Kannabinoidler (MS)



Ulkemizin kosullarina ve ilaca ulasabilme imkanlarina
Topikal ajanlar tGlkemizde yok (vesas auena), fiyatlari cok yuksek
Bazi ajanlar renkli recete sistemine girdi

Bazi ajanlarla ilgili kdtlye kullanim

Her ilaci her uzman yazamiyor



Alfa Lipoik Asit ?

Antioksidan mekanizmalari ve

J Obstet Gynaecol Can 2017;39(3):131—-137

bilinmeyen mekanizmalarla
. o - . Alpha Lipoic Acid Plus Omega-3 Fatty Acids for
N6ropatik streglerde etkili oldugu ... Vestibulodynia Associated With Painful
Bladder Syndrome

Filippo Murina, MD;1 Alessandra Graziottin, MD;2 Raffaele Felice, MD;1
Dania Gambini, MD?

Noropatik agrida etkisi ???7?

Journal of Brachial Plexus and Peripheral Nerve Injury 2009, 4:22 Acta Cirirgica Brasileira - Vol. 30 (4) 2015 - 247

Intraperitoneal Alpha-Lipoic Acid to prevent neural damage after
crush injury to the rat sciatic nerve

Mehmet Senoglu*!, Vedat Nacitarhan?, Ergul Belge Kurutas?,

Nimet Senoglu#, Idris Altun!, Yalcin Atli? and Davut Ozbag®

Does alfa lipoic acid prevent liver from methotrexate induced oxidative injury in rats?*

Tugrul Cakin*, Ahmet Bastiirk®, Cemal Polat®, Arif Aslaner™, Himmet Durgut’, Ahmet Ozer Sehirli”, Mehmet Giil™, Ayliz
Velioglu Ogiing™, Semir Giil=, Mehmet Zafer Sabuncuoglu*, Mehmet Tahir Oruc™



Vitamin verelim mi?

Eksiklik varsa - Evet

Kombine Preparat Kullanalim mi?

P2PP07°7°7




Tedavimiz gercekten etkili mi?
%30-40 azalma

Tedaviye baslamadan agri siddeti mutlaka olctlmeli

Ilaci Keselim mi?

Noropatik agriya neden olan hastalik ortadan kalkti mi?



Noropatik Agri Tedavisinde Yeni Ufuklar ???

B2 ACCP

Original Manuscript

. . i - . e
a Miroga balin : The next pregabalin?  Bebicsing seady of ehe Sateers

Pharmacelogy in Drug Development

Tolerability, Pharmacokinetics, and el ST A e of
Pharmacodynamics of Single and PN 101002 cpdd 438
E ACCP Repeated Doses of Mirogabalin in
Spectal Populations e Healthy Asian Volunteers
Pharmacokinetics and Safety of a Single Ovral Thejournal of Clinical Pharmacology
Dose of Mirogabalin in Japanese Subjects of Ciiical Pharmacelofy pubhshed by e e e I T iehy» Shoichi Ohwadal,

i o 3. A N - 4
With Varying Degrees of Renal Impairment Yiley Periodicals, Inc. on_behalf of Lisa Johnson'*, Karen Brown™, and Hitoshi Ishizuka

American College of Clinical Pharma-
cology
DOI: 10.1002/jcph.974

Manabu Kato, MSc', Naoyuki Tajima, PhD', Takako Shimizu, PhD',
Masahiro Sugihara, PhD?, Kenichi Furihata, MD, PhD?, Kazuhiro Harada, MD, PhD4,
and Hitoshi Ishizuka, PhD'
Binding characteristics and analgesic effects of mirogabalin, a novel ligand for the ¢26 subunit of

voltage-gated calcium channels

Yuki Domon. Naohisa Arakawa. Tatsuya Inoue. Fumihiko Matsuda. Makoto Takahashi. Naotoshi

Yamamura, Kiyonori Kai, Yutaka Kitano

B2 Acchk

Pharimacometrics Aareraman € S s Sop—

- - The Journal of Clinical Pharmacology

Exposure—Response Mod ellng of Average Dally g)l—:c; 556(_"_1'_'67;7“7 con .

- - - . - erican ollege o
Pain Score, and Dizziness and Somnolen ce, for gg:fﬂl'op:g‘;;r::r:igz7

Mirogabalin (DS-5565) in Patients With Diabetic
Peripheral Neuropathic Pain

Matthew M. Hutmacher, MS', Bill Frame, BS?, Raymond Miller, DSc?,
Kenneth Truitt, MD:*, and Domenico Merante, MDD




Noropatik Agri Tedavisinde Yeni Ufuklar ???

JOURNAL OF DERMATOLOGICAL TREATMENT, 2017 T: I & E -
VOL. 28, NO. 1, 65-77 e aylor rancis

http://dx.doi.org/10.3109/09546634.2016.1163315 Taylor & Francis Group

REVIEW ARTICLE

Different doses of gabapentin formulations for postherpetic neuralgia:
A systematical review and meta-analysis of randomized controlled trials

3 (Uzun etkil) Gabapentin ER 2w

“Department of Dermatology, the Affiliated Provincial Hospital of Anhui Medical University, Hefei, China; "Department of Neurology, the
Affiliated Provincial Hospital of Anhui Medical University, Hefei, China

Assessment of Pain Quality in a Clinical Trial of Gabapentin
Extended Release for Postherpetic Neuralgia

AN ceric P. Jernsert, Phil),* Y- K Chiicrrg, PhiD, 7 cand Jacguelinne VW, PhiD

Clin | Pain * Volume 25, Number 4, May 2009

ORIGINAL RESEARCH ARTICLE S O e S A S ros i r ot b st otrs

&= 2010 Adis Data Infonmation BW. Al dghts resecved.

Gabapentin Extended-Release Tablets
for the Treatment of Patients with
PFPostherpetic Neuralgia

A Randomized, MNouble-Blind, Placebo-Controlled,
Multicentre Study

MNeaark S. WL?IIL?CE‘,I Gordor Irvfngz and Verne E. Cozoles™

LY
Vi

Clin Drug _j_nm_ug_ 2012 Sep 1 32(9): sq:um doi: 10. 2165/11634520—000006‘000-00000 Ul

$' s

Steady-state pharmacokmetlcs of gdbapentm after admlmstratlon of a novel gastroretentlve
extended-release formulatloﬁ h‘i poStmenopausal women with vasomotor symptoms.

.u,"

Gowtes VE", Gordl T Heus¥ell ¥ TR UE ST SR E R YRR ARECEa g WG s G Lt e e e
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Noropatik Agri Tedavisinde Yeni Ufuklar ???

1 Transient receptor potential vanilloid 1 (TRPV1) antagonistleri

Contents lists available at ScienceDirect

JPS

since 1951

Journal of Pharmacological Sciences

journal of - -
Ph-%rggi‘?:l:glcal journal homepage: www.elsevier.com/locateljphs

Full paper

Vincristine-induced peripheral neuropathic pain and expression of @Cmssmrk
transient receptor potential vanilloid 1 in rat

Terumasa Chiba 2, Yusuke Oka P, Hiroya Sashida %, Toshie Kanbe 9 Kenji Abe 2,
I1ku Utsunomivya ©, Kyoji Taguchi ©

Clin Drag Investig (2015) 35:353-363 F
DOI 101007 /40261-01 5-0285-7 Crosshiark

ORIGINAL RESEARCH ARTICLE

Safety. Tolerability and Pharmacokinetic and Pharmacodynamic
Learnings from a Double-Blind, Randomized, Placebo-Controlled,
Sequential Group First-in-Human Study of the TRPWV1
Antagonist, JINJ-38893777., in Healthy Men

Prasarn Manitpisitkul'! - Arthur Mavorga' - Kevin Shalayvda' - Marc De Meulder® -
Gary Romano' - Chen Jun' - John A. Moyer'

Contents lists available at ScienceDirect Contents lists available at ScienceDirect

Neuropharmacology Journal of the Neurological Sciences

journal homepage: www.elsevier.com/locate/neuropharm journal homepage: www.elsevier.com/locate/jns

TRPV1 receptor inhibition decreases CCL2-induced hyperalgesia Q) coomonne Blocking PAR2 attenuates oxaliplatin-induced neuropathic pain via Q) cromovone
TRPV1 and releases of substance P and CGRP in superficial dorsal horn of

Diana Spicarova, Pavel Adamek, Nataliia Kalynovska, Petra Mrozkova, Jiri Palecek”™ .
spinal cord

Department of Functional Morphology, Institute of Physiology vvi. Academy of Sciences of the Czech Republic, Videnska 1083,
142 20 Prague 4, Czech Republic

Kun Chen, Zhi-Fa Zhang, Ming-Feng Liao, Wen-Long Yao, Juan Wang, Xue-Ren Wang *
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Korean 1 Pain 2015 April; Vol. 28, No. 2: 96-104

PISSN 2005-9159 eISSN 2093-0569
The Korean Journal of Pain http://dx.doi.org/10.3344/kjp.2015.28.2 .96
| Original Article |

Anti—allodynic Efficacy of NMIDA Antagonist Peptide and

Q NMDA receptor antagonistleri N et N oatiic Pamn Ro

JOURNAL OF PAIN & PALLIATIVE CARE PHARMACOTHERAPY Tavior &F ;
2016, VOL. 30, NO. 4, 276-283 e aylor rancis
http://dx.doi.org/10.1080/15360288.2016.1241334 Taylor &Francis Group

REPORT

Memantine for the Treatment of Phantom Limb Pain: A Systematic Review

Brittany M. Loy @, Rachel B. Britt, and Jamie N. Brown

Dy o ad ook [20017] 1&STF
[ R TR E SR e oo Bl e e e S B

Trials

Effect of ketamine combined with .
magnesium sulfate in neuropathic pain

patients (KETAPAIN): study protocol for a
randomized controlled trial

HMoSmie Delage”, Véaronigue Morel™ |, Fascalle Ficard’, Fabilenne Marcailliou”, Basno Pessia” and Gisale Pickering”

Fhysiology Research Center, Departiment of Physiology, Iran University of Medical Sciences, Tehran,
*Department of Physioclogy, Tlam University of Medical Sciences, Ilam, Iran

Farinaz Nasirinezhad, Marjan Hosseini, and Sajad Salari*

Clin | Pain * Volume 34, Number 5, May 2018

A Systematic Review of NMDA Receptor Antagonists for
Treatment of Neuropathic Pain in Clinical Practice

Rohit Aiyer, MD,* Neel Mehta, MD,T Semih Gungor, MD, }
and Amitabh Gulati MD§
act on the NMDARs. This systematic review will investigate
the following 8 NMDA receptors antagonists and their
role in treatment of NeuP: MEM, methadone, phenytoin,
AMAN, CBZ, KET, phenytoin, and VPA. Consequently,

Contents lists available at ScienceDirect Brain Research

Brain Research -

journal homepage: www.elsevier.com/locate/bres

Research report

Inhibition of the NMDA and AMPA receptor channels by antidepressants @CmssMark
and antipsychotics

Oleg I. Barygin ™, Elina I. Nagaeva, Denis B. Tikhonov, Darya A. Belinskaya, Nina P. Vanchakova®,
Natalia N. Shestakova
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3 Nerve growth factor (NGF) antagonists

F221-282-28T$H20.00
Vol 322, Nao_ 1

:‘_' frontiers

irn Molecular Neuroscience

wr Prassaconooy asn Exrermvesrar TEErRareUTICS
2007 by The American Society for Pharmacology and Experimental Therapeutics 1162363219807
:2RIFET, 00T Printed in T2A.

Antibodies to Nerve Growth Factor Reverse Established
Tactile Allodynia in Rodent Models of Neuropathic Pain
without Tolerance

Kenneth D. Wild, Di Bian,” Dawn Zhu, James Davis, Anthony W. Bannon,? Tie J. Zhang,
and Jean-Claude Louis

Drugs (2014) 74:619-626
DOI 10.1007/s40265-014-0208-6

Drugs (2017) 77:1377-1387

CURRENT OPINION DOI 10.1007/540265-017-0781-6

Attenuation of the Infiltration

of Angiotensin Il Expressing CD31
T-Cells and the Modulation of Nerve
Growth Factor in Lumbar Dorsal
Root Ganglia — A Possible
Mechanism Underpinning Analgesia
Produced by EMA300, An
Angiotensin 1l Type 2 (AT2) Receptor

Antagonist
® CrossMark

Nemat Khan'. Ariun Muralidharan™ and Maree T. Smitf?="

CURRENT OPINION

Targe“ng Nerve Growth Factor (NGF) for Pal.ll Management: Nerve Growth Factor Antagonists: Is the Future of Monoclonal
What Does the Future Hold for NGF Antagonists? Antibodies Becoming Clearer?
Bernard Bannwarth"2(® - Marie Kostine'

Bernard Bannwarth + Marie Kostine

Nerve growth factor induces facial heat hyperalgesia and
plays a role in trigeminal neuropathic pain in rats
Renata C. dos Reis, Caroline M. Kopruszinski, Carina FM. Nones and

Juliana G. Chichorro Behavioural Pharmacology 2016, 27:528-535
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(] Cannabis (multiple sklerozda sadece Kanada ve birkac avrupa llkesinde izinlidir)

= Cochrane
- Library

Cochrane Database of Systematic Reviews

Cannabis-based medicines for chronic neuropathic pain in

adults (Review)

Miicke M, Phillips T, Radbruch L, PetzkeF Hauserw

1161 1\167 dm 1026355/eurrev 201802_14405.

Eur Rev Med Pharmacol Sci, 2018 Feb 22 “

Medical use of can»nabls Itéliian'and European legislation.

1
i

Zaami §', Di Luca A, Di Luca NM. Montana Vergallo“Gh ‘\‘ “ ‘i“ ‘; |
7V R . 0 2 0 i
Cure: Pama:bclHeaclacheRepﬂ'tﬁlZGﬂmzza ‘

MNEUROFPATHIC PAIM (E EISENBERG, SECTION EDITOR)

Medical Cannabis for Neuropathic Pain

Gemayel Lee " - Brittamy Grovey' - Tim Furnish' - Mark Wallace "

Journal of Pain Research 2016:9 735-744

Medical cannabis — the Canadian perspective

Gordon D Ko

PLOS ONE | DO1:10.1371/journal.pone.0155113 May 12, 2016

The Role of Medicinal Cannabis in Clinical
Therapy: Pharmacists’ Perspectives

Sami Isaac®, Bandana Saini*, Betty B. Chaar**

Cannabinoid Buccal Spray for Chronic Non-Cancer or Neuropathic Pain: A
Review of Clinical Effectiveness, Safety, and Guidelines

21 September 2016
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Noropatik Agri Tedavisinde Yeni Ufuklar ???

d Lacosamid, 2008 Ekim’de FDA tarafindan parsiyel epilepsi vakalarinda

kullanim icin onay almis

2 In vitro calismalarda voltaj kapili sodyum kanallari Gizerinden etkili oldugu

bildirilmistir

Forreprint orders, please comntact reprintsi@expert—reviews. corr?

EXrPERT ] Lacosamide for thhe treatrment
| ReEevieEews - - _ -
of diabetic neuropathic pain

Expert Rewv., Neurotfrerr 8(11), 16491660 (2008)

wWictor Bitonmn Lacosamide is a nowvel chemical entity with anticonvulsanmt and analgesic properties that is being
Arkansas Epilepsy Program, developed to treat epilepsy and neurcopathic pain conditions. Lacosamide has shown efficacy
2 Lite Cowrt Sre TOO. Little Rock, im many animal models of chromnic paimn and in several short- anmnd long-terrm Phase 11790011 clinical

AR F2205, UISA

Tl +T 507 227 5067
Fax: +71 507 227 5234
vl it oy @& ogrmadil.corry

trials imn hurmans with diabetic neuropathic paimn. The mechanism of action of lacosamide differs
from other drugs used to treat Nneuropathic pain in that it selectively enhances sodium chanmnmel
sloww imnactivation without affecting fast inactivation, amnd may modulate collapsin-response
mediator protein 2. The pharmacokinetic properties of lacosamide include a fast rate of



Noropatik Agri Tedavisinde Yeni Ufuklar ???

O Orfenadrin ; Daha 6nce bu molekiliin Histaminerjik, Muskarinik ve NMDA
reseptorleri Uzerindeki etkinligi gbsterilmis

Bazi calismalar da da Nav1.8 ve Nav1.9 kanallarini da bloke ettigi gdsterilmis
Aminoamid derivesi olup, etki mekanizmasi nedeniyle umut vaat eden bir ilac

Rat DRG ‘da hem Sodyum kanallarina (Nav 1.8 ve Nav 1.7 ) hemde kalsiyum
(Cav 2.2 ) inhibe eden bir molekil oldugu bildirilmistir

PAIN 142 (2009} 225235 PMN

v . Bl BB BT G o 7 oG ate  p al

Involverment of voltage-gated sodium channels blockade in the analgesic effects
of orphenadrine

Jean-Francois Desaphy ="', Antonella Dipalma ="', Michela De Bellis @, Teresa Costanza =,
Christelle Gaudioso ?. Patrick Delmas®. Aalfred L. George Jr.*, Diana Conte Camerimno =

2 Sezmione di Farmocologia, Dipartimen o FarmacoBiologico, Facolva di Farmaocio, Dinive rsica of Bari, Bari, itoly
b CRMNZM. CNRS UMR 623 1. Universicd de la Médicerrande. CSS001 1. Bd Picrre Dramard, 1334+ Marseille Cedex 15, France
< AW ESTOTT of Gene fic AMedicine, Department of AMedicane, Vanderfilr Linive rsicy, S29 Lighr Hall, Mashville, T 37232-0275, WISA

AL ROT 1T C L E I N F O A B S T R A C T

Arricle hisrome: Orphenadrine is a drug acting on multiple targets. including muscarnic, histaminic, and N DA recep tors.
Received 7 July 2008 It is use ~d in the rreatm nson's disease and in musculoskeletal disorders. It is also used as an
Reosived in revised form 18 December 20008 §

F acel 1 is srill unknowwe.

Accepted 9 Jamuear W 2009 resulrs have demaonser ole for woltame -gated sodium chane
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O Spinal cord N-type Ca 2* kanal blokaji yapan intratekal tedavi ziconotide

(Deniz salyangozu biyotoksini) ZIKONOTID, ndropatik agri yasayan hastalari
kapsayan Faz lll calismalarda intratekal uygulamayi takiben etkinlik gostermistir

Ancak, bazi hastalarda zikonotid kullanimi anlamli yan etkilerle iliskili
bulunmustur

Neurol Ther (2015) 4:159-168 @ Crossharlk
DOT 101007 /5401 20-01 5-(M35-2

CASE SERIES

Intrathecal Ziconotide and Morphine for Pain Relief:
A Case Series of Eight Patients with Refractory Cancer
Pain, Including Five Cases of Neuropathic Pain

Ana Bella de la Calle Gil - Isaac Pefia Vergara - Maria Auxiliadora Cormane

Bornacelly - Antonio Pajuelo Gallego



Noropatik Agri Tedavisinde Yeni Ufuklar ???

Noropatik agrida yeni tedaviler gelistirilmesinde hedefler
J Glial hiicreler
J Sitokinler

J  Kemokin reseptorleri

Noronal hasar takiben, mikroglia ve astrositlerin ATP, glutamat, Substans P ve fraktalkin
gibi noronal sinyaller tarafindan aktivasyonu, proinflamatuar sitokinlerin ( IL-1, IL-6, TNF-
o), kemokinlerin (monosit kemoatraktan protein 1, kemokin CCL5 ) Uretimine yol acar




Noropatik Agri Tedavisinde Yeni Ufuklar ???

J Noropatik agrida rutinde kullandigimiz ilaglar aktive olmus glial htcreler
tarafindan salinan, ndéronal hipereksitabilitenin yaratilmasindan sorumlu olabilen
proenflamatuvar sitokinleri degil, nosiseptif bilgileri ileten ndronlar Gzerinden

etkili oldugundan allodini ve hiperaljeziyi tedavi etmeleri yetersizdir



Noropatik Agri Tedavisinde Yeni Ufuklar ???

a Minosiklin Bir mikroglial aktivasyon inhibitort, antimikrobiyel etkilerinden
bagimsiz olan antienflamatuvar etkilere sahiptir ve glial hiicrelere dayali allodini

ve hiperaljezinin kontrolu icin bir potansiyele sahiptir

Iran J Basic Med Sci, Vol. 21, No. 2, Feb 2018

Minocycline through attenuation of oxidative stress and
inflammatory response reduces the neuropathic pain in a rat

model of chronic constriction injury
Abolfazl Abbaszadeh 1, Saeideh Darabi 2.3, Amin Hasanvand 2. 3*, Hossein Amini- khoei 4, Amir
Abbasnezhad 5, Razieh Choghakhori 5, Asghar Aaliehpour ©
C. Yang et al./ Biomedicine & Pharmacotherapy 94 (2017 ) 380-385

Minocycline attenuates the development of diabetic neuropathy by
inhibiting spinal cord Notch signaling in rat



Noropatik Agri Tedavisinde Yeni Ufuklar ???

Kemotaktik sitokin= KEMOKIN
J Kemokinler, mikroglialara baglanip aktive ederek noropatik agriya yol acar.

J Periferik sinir zedelenmesinden sonra noron ile glial hiicreler arasindaki
iletisimde kritik bir rol oynar

J MAPK ( Mitogen-Activated Protein Kinases) aktivasyonunu onleyen yenilikci
terapotik ajanlarin noropatik agri tedavisinde etkili olacagi dustunidlmektedir.
Hayvan modeli calismalari MAPK yolunun inhibisyonunun noéropatik agrida
azalmaya yolactigini gostermistir

J MAPK ailesi sadece noronlarda degil nonnoronal hiicelerde de bulunur ve
blokajlari mikroglial aktivasyonu bloke eder

BRAIN RESEARCHEREVIEWS 60 (2009) 135-148

MAP kinase and pain

Ru-Rong Ji®'*, Robert W. Gereau IV P, Marzia Malcangio©, Gary R. Strichart="



Noropatik Agri Tedavisinde Yeni Ufuklar ???

J Kronik noropatik agrida merkezi adenozine Al reseptor uyariminin agriyi
dindirici etkisi gozlenmistir
J Adenozin eklenmesi, allodiniyi ve hiperaljeziyi azaltmaktadir

Neuroscience 338 (2016) 1-18

ADENOSINE RECEPTOR TARGETS FOR PAIN*

J. SAWYNOK ~*

Department of Pharmacology, Dalhousie University, Halifax,
Nowva Scotia B3H 4R2, Canada

PAIN Publish Ahead of Primt
DOIL: 10-1097/5.pain.0000000000001 246 EXPERT OPINION ON THERAPEUTIC PATENTS, 2017 Tavlor & F .
VOL. 27, NO. 8, 967 aylor s rrancis
Taylor & Francis Group

https//doi.org/10.1080/13543776.2017.1341018

Title: Downregulation of adenosine and adenosine 1 receptor contributes to
LETTER TO THE EDITOR ) Check for updiates |

neuropathic pain in resiniferatoxin neuropathy . . . . . . . .
_ . o - . Highly selective A3 adenosine receptor agonists relieve chronic neuropathic pain
Hung-Wei Kan®™, Chin-Hong Chang™. Chih-Lung Lin®®, Yi-Chen Lee®’, Sung-Tsang

Daniela Salvemini® and Kenneth A. Jacobson ©P

Hsieh™®" Yu-Lin Hsieh®™*
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J Su an mevcut olan ilaclar noropatik agrinin olusmasi ve yayllmasinin altinda
yatan coklu kompleks mekanizmalari cogunlukla hedeflemediginden, yeni
arayislar agri icin hicre ve gen tedavileri gibi yeni molekiler yontemlere

yonelmektedir

J Son Hedef ise kisisellestirilmis ilaclar gelistirerek néropatik agri tedavisidir












Agri

Viicudun belirli bir bolgesinden kaynaklanan, doku hasarina bagh olan
veya olmayan, kisinin gecmisteki deneyimleri ile ilgili, hos olmayan,

emosyonel ve sensoryal bir duyum ve Davranis seklidir

IASP "International Association for the Study of Pain, 1979



TABLE 1. Classification of Neuropathic Pain According to Site of Major Pathology

Pathology Penpheral Spinal Brain
Genetic Fabry neuropathy Syringomyelia Syringobulbia
Metabolic Painful diabetic neuropathy B, myelopathy
Traumatic Nerve injury Spinal cord injury Multiple sclerosis
Vascular Vasculitic neuropathy Spinal cord stroke Brain stroke
Neoplastic Tumor compression neuropathy Tumor Tumor

compression compression
Immunological Guillain-Barre syndrome Multiple sclerosis Multiple sclerosis
Infectious HIV, Borreliosis Infectious myelitis Encephalitis
Toxic Chemotherapy neuropathy

From Lancet Neurol,” with permission.

Mayo Clin Proc. 2015 Apr;90(4):532-545.Neuropathic Pain: Principles of Diagnosis and Treatment. Gilron | et al



Noropatik agri tedavisinde kullanilan ilaglar (EFNS 2010 rev)

Gabapentin (1200-3600mg/g) = TN S Q
Pregabalin (150-600mg/g) e ot
TCA (25-150mg/g ’/ V4
Duloksetin (60-120mg/g) \ '
Venlafaksin (150-225mg/g) s /_, ;.E.,{/c;\j

NMDA/ ' Substantia
/Na channels
Topiramate/ Pregabalin

- AMPA | gelatinosa
Gabapentin/ Carbamazepine
TCAs / Insulin / Lamotrigine

amadol. Oxycodon CR

Topir amte
Pregabalin
Gd:»agem n c
Cfibar 'See—n

C arbarna.zépﬁne
Topiramate

Pregabalin
Gabapentin

TN ve PHN harig birgok agrili néropatilerde ilk segenek olabilir



Noropatik Agrida Medikal Tedavi

Desandan
Santral modilasyon
sensitizasyon
}
. | PGB NA, SHT
o GBP SNRI
Periferik
sensitizasyon

—_—

Karbamarepin
Lamotrigin p—Na"
Lidokain

-—

Kapsaisin —ITRPYV




European Journal of Neurology 2010, 17: 1113-1123

EFNS GUIDELINES

doi:10.1111/j.1468-1331.2010.02899 %

EFNS guidelines on the pharmacological treatment of neuropathic

pain: 2010 revision

N. Attal®®, G. Cruccu®®, R. Baron®9, M. Haanpaa®®, P. Hansson®', T. S. Jensen®®¢

and T. Nurmikko®"

Level A rating for Level B rating

Level C rating

Level A/B rating for Recommendations

inefficacy or Recommendations for second or

Actiology efficacy for efficacy for efficacy discrepant results for first line third line
Diabetic NP* Duloxetine Botulinum toxin* Carbamazepine Capsaicin cream Duloxetine Opioids
Gabapentin-morphine  Dextromethorphan Phenytoin Lacosamide Gabapentin Tramadol®
TCA Gabapentin/venlafaxine® Lamotrigine Pregabalin
(Gabapentin Levodopa* Memantine TCA
Nicotme agomst** ¥id Mexiletine Venlafaxine ER
Nitrate denvatives** Mianserin
Oxycodone NK 1 antagonist**
Pregabalin Oxcarbazepine
TCA® SSRI
Tramadol alone or with Topical clonidine
acetaminophen Topiramate
Venlafaxine ER Valproate
Zonisamide
PHN Capsaicin 8% patch**  Capsaicin cream Benzydamide topical Gabapentin Capsaicin
Gabapentin Valproate* Dextromethorphan  Pregabalin Opioids
Gabapentin ER** Fluphenazine TCA
Lidocaine plasters Memantine Lidocaine 1:-1:-;15’[4:1"5d
Opioids (morphine, Lorazepam
oxycodone, Mexiletine
methadone) COX-2 inhibitor*#*
Pregabalin Tramadol

TCA"
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Classical Carbamazepine Oxcarbazepine Baclofen* Carbamazepine Surgery
trigeminal Lamotngine* Oxcarbazepine
neuralgia Pimozide*
Tizanidine*
Central pain® Cannabinoids Lamotrigine (CPSP) Carbamazepine Gabapentin Cannabinoids (MS)
(oro-mucosal **, TCA (SCI, CPSP) Gabapentin Pregabalin Lamotrigine
oral) (MS) Tramadol (SCI)* Lamotngine (SCI) TCA Opioids
Pregabalin (SCI) Opioids Levetiracetam Tramadol (SCI)
Mexiletine

S-ketamine 1ont.
Valproate

“Diabetic neuropathy was the most studied. Only TCA, tramadol and venlafaxine were studied in non-diabetic neuropathies. "Amitriptyline,
clomipramine (diabetic neuropathy), nortnptyline, desipramine, imipramine. “Tramadol may be considered first line in patients with acute
exacerbations of pain especially for the tramadol/acetaminophen combination. “Lidocaine is recommended in elderly patients (see section 2).
“Cannabinoids (positive effects in MS) and lamotngine (positive effects in CPSP but negative results in MS and SCI except in patients with
incomplete lesion and brush-induced allodyma in one study based on post hoc analysis) are proposed for refractory cases. 1ont., iontophoresis;
CPSP, central post-stroke pain; ER, extended release; MS, multiple sclerosis; PHN, post-herpetic neuralgia; SCI, spinal cord injury; TCA, tricyclic
antidepressants; SSRL, Selective serotonin reuptake inhibitor.
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Table 2 Classification of evidence for drug treatments in less commonly studied neuropathic pain (NP) conditions. Treatments are presented in
alphabetical order. Drugs marked with an astenisk were found effective in single class II studies

Level A/B rating for
Level A rating Level B rating nefficacy/poor efficacy
Acetiology of NP for efficacy for efficacy or discrepant results

HIV neuropathy Capsaicin 8% patch Lamotrigine Amitriptyline
Smoked cannabis Capsaicin cream

Gabapentin
Lidocaine plasters
Memantine

Post-traumatic Amitriptyline® Cannabinoids

or post-surgical NP Botulinum toxm-A* Capsaicin
Gabapentin
Levetiracetam
Propranolol
Venlafaxine ER

Chronic radiculo-pathy Morphine*
Nortriptyline*
Nortriptyline-morphine *
Pregabalin (unpublished)
Topiramate

Cancer NP Gabapentin Amitriptyline* Valproate

Tramadol*



European Jownal of Meurolfogy 2010, 17F: 11131123 doi: 10,111 1/j.1468-1331.2010.02999 .=

EFNS GUIDELINES

EFNS guidelines on the pharmacological treatment of neuropathic
pain: 2010 revision

N. Attal®?, G. Cruccu®°, R. Baron®9 M. Haanpaa®°, P. Hansson®", T. S. Jensen®°
and T. Nurmikko="

PR AN NS R WRE )

Phantom pain Morphine Amitriptyline
Tramadol Gabapentin
Memantine
Mexiletine
Multi-aetiology NP Bupropion Methadone Amitriptyline/ketamine
Cannabinoids TCA (nortriptyline, topical
(oromucosal, clomipramine) CCK2 antagonists
synthetic analogue) Dextromethorphan
Levorphanol Dihydrocodeine
Gabapentin®

Venlafaxine ER®
Lidocaine plasters
Lamotrigine
Lidocaine plasters
Mexiletine™
Nabilone

Riluzole

“These drugs were found effective in some spontaneous NP symptoms (gabapentin) or only on brush-induced or static mechanical allodynia
(mexiletine, venlafaxine) in single trials. ER, extended release; TCA, tricyclic antidepressants.



Trigeminal neuralgia

Should be started at low dose and titrated

First-line Carbamazepine according to effect/adverse effects in a range of
200-1200 mg
« Has several adverse effects, but is highly effective
* Enzyme inducer; may interact with other drugs
Second-line Procedural pain management, neurosurgery or radiosurgery (gamma knife)
- Pregabalin/gabapentin » Baclofen may be used as E}dd-on
Third-line (if therapy with carbamazepine
surgery is Baclofen » For each medication, commence at a low dose
contraindicated) twice daily and increase every 3 days according to

Clonazepam

effect/adverse effects




Spinal cord injury (SCI) pain at and below lesion

Alpha-2-delta subunit modulators (see notes above):

First-tine pregabalin or gabapentin

Second-line TCAs (possibly combined with first line treatment)

Tramadol/tapentadol (possibly combined with first-line treatment)

Baclofen (if associated with muscle spasms)




Central post-stroke pain (CPSP)

TCAs
First-line

Alpha-2-delta subunit modulators (see notes above):
pregabalin or gabapentin

Second-line Lamotrigine




Acute neuropathic pain conditions requiring parenteral treatment

(Acute SCI, acute plexus injury, Guillain-Barré Syndrome, severe CRPS)

First-line

IV/SC ketamine

Use initial bolus titration in 5 mg steps to effect or
adverse effects

Maintain effect by continuous IV or SC infusion at an
average rate of 0.1 mg/kg/hr

Adverse effects are rare at these rates and special
monitoring is not required (see local protocol)

If rare psychomimetic adverse events are
experienced by patient the addition of low dose
midazolam may be effective

Second-line

IV lignocaine

Use initial slow bolus of 1-1.5 mg/kg
Maintain effect by infusion of 1-2 mg/minute




Phantom limb pain

Use 100 IU daily as SC injection or IV infusion (in 100 mL
saline over 1 hr)

First-line IV/SC calcitonin « Give metoclopramide 20mg prior as prophylactic
anti-emetic
« Repeat daily for at least 3 days
Second-line All other neuropathic pain treatment options including tramadol, tapentadol or

opioids

General comments: Calcitonin may also be considered by specialist Pain Medicine Services in
selected cases of CRPS, CVPS and CWPS (and pain caused by vertebral body fractures)




DIAGNOSIS

Post-herpetic neuralgia (PHN)

Painful diabetic neuropathy
(PDN)

Trigeminal neuralgia (TN)

Central post-stroke pain (CPSP)

HIV polyneuropathy

Pain after spinal cord injury,
including pain in MS patients

TREATMENTS BASED ON RANDOMIZED
TRIALS WITH POSITIVE RESULTS

MNortriptyline

Gabapentin, pregabalin
Oxycodone

Lidocaine—topical
High-concentration capsaicin patch

Gabapentin, pregabalin
Duloxetine

Amitriptyline, nortnptyline
Divalproex

Oxycodone

Tramadol

Carbamazepine
Lamotrigine

MNortriptyline

Lamotrigine
Smoked cannabis

Amitriptyline
Lamotrigine
Cannabis

CLINICAL TRIALS WITH
NEGATIVE RESULTS

Carbamazepine

Carbamazepine

Mexiletine

Dirvalproex

e\ ExpertConsult.com
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Stephen B. McMahon
Martin Koltzenburg
Irene Tracey

Dennis Turk
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TABLE 1
Dosing regimens for selected agents for neuropathic pain

Agent Starting dose and titration Usual maintenance dose

Adverse effects Comments

Tricyclic antidepressants

Amitriptyline 10-25 mg/day; increase 10100 mg/day
Nortriptyline weekly by 10 mg/day

Desipramine

Serotonin noradrenaline reuptake inhibitors

Venlafaxine 37.5 mg/day; increase weekly 150-225 mg/day
by 37.5 mg/day

Duloxetine 30 mg/day; increase weekly  60-120 mg/day
by 30 mg/day

Anticonvulsants

(Gabapentin 100-300 mg/day; increase  300-1200 mg three times
weekly by 100-300 mg/day  daily

Pregabalin 25-150 mg/day; increase 150-300 mg twice daily

weekly by 25-150 mg/day

Carbamazepine 100 mg once daily; increase 200400 mg three times daily Drowsiness, dizziness,

weekly by 100-200 mg/day

Drowsiness, confusion,
orthostatic hypotension, dry
mouth, constipation, urinary
retention, weight gain,
arrhythmia

Amitriptyline mare likely to produce drowsiness
and anticholinergic side effects; contraindicated
in patients with glaucoma, symptomatic
prostatism and significant cardiovascular disease

Nausea, dizziness,
drowsiness, hyperhidrosis,
hypertension

Sedation, nausea, constipation, Contraindicated in patients with glaucoma
ataxia, dry mouth

Dosage adjustments required in renal failure

Drowsiness, dizziness,
peripheral edema, visual
blurring

Drowsiness, dizziness,
peripheral edema, visual
blurring

Dosage adjustments required in renal failure and
in elderly patients

Similar adjustments in renal failure

Drug of first choice for tic douloureux (idiopathic
trigeminal neuralgia); as an enzyme inducer, may
interfere with activity of other drugs such as
warfarin; monitoring of blood counts and liver
function tests recommended

blurred vision, ataxia,
headache, nausea, rash



Controlled-release opioid analgesics

Morphine 15mgevery 12 h 30-120 mg every 12 h Nausea, vomiting, sedation,  Constipation requires concurrent bowel regimen;
Oxycodone 10 mg every 12 h 20-60 mg every 12 h dizziness, urinary retention, monitor for addiction
Fentanyl 12-25 pg/h patch 25-100 pg/h patch constipation
Hydromorphone 3 mg every 12h 624 mgevery 12 h
Others
Tramadol 50 mg/day; increase weekly 50100 mg four times dally ~ Ataxia, sedation, constipation, May lower seizure threshold; use with caution in
by 50 mg/day or 100400 mg daily seizures, orthostatic patients with epilepsy
(controlled release) hypotension
Lidocaine 5% patches or gel applied to Most useful for postherpetic neuralgia; has virtually
painful areas for 12 hin a no systemic side effects; lidocaine patches not
24 h period available in Canada
Tetrahydro- 1-2 sprays every 4 h, Two sprays four fimes daily ~ Dizziness, fatigue, nausea,  Approved in Canada for neuropathic pain
cannabinol/ maximum 4 sprays on euphona associated with multiple sclerosis; causes
cannabidiol day 1, titrate slowly positive urine drug testing for cannabinoids;
(nabiximols) monitor application site (oral mucosa)
Nabilone 0.25-0.5 mg at night. increase 3 mg twice daily Dizziness, drowsiness, dry  Approved in Canada for nausea and vomiting
weekly by 0.5 mg/day mouth associated with chemotherapy. Does not test

positive for cannabinoids on routine urine drug
testing




Etyolojiye gére néropatik agr tedavisinde farkl:
dneriler

« 2011 AAN'in diyabetik PNP igin A diizeyi kanitta olan tek ilag
pregabalindir

* Yaygin vicut agrisi ile seyreden fibromyalji sendromunda da 1. sinif
ilaglar; pregabalin, duloksetin, milnasipran ve amitriptilin olarak
gegmektedir

- Radikiiler agrida multidisipliner yaklagilmali, akutta NSAII, néropatik
komponentli subakut ve kronik formda gabapentin/pregabalin ve
antidepresan grup verilir. Gerekirse opioidler verilebilir



Noéropatik agrida girisimsel tedaviler ( Colloca et all)

e

A- SCS (spinal kord stimulatéri)
B- TMS (transkranial manyetik stimilasyon)
C- DBS (derin beyin stimiilasyonu)

D-Intratekal pompa sistemleri

c
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Noropatik agri Avrupa’da genel populasyonda: %8-9

(Torrance N,et al 2006, Bouhassira D, 2008)

Tiirkiye-TURDEP (1995) verisi:
Diyabet prevalansi:%7.2
Glukoz intoleransi: %6.7

Diyabetik noropati: Diyabetlilerde ~%50



