NEUROPATI OG NEUROPATISKE
SMERTER HOS KRAFTOVERLEVERE

JANUAR 2024

Lise Ventzel, Afdelingslaege ph.d. Klinisk Lektor,
Onkologisk Afdeling, Vejle Sygehus




Ca. 400.000 danskere lever
i dag med eller efter en
kreeftsygdom

Over 50 % af alle
kraftpatienter oplever en
eller flere senfolger

Neuropati herunder
neuropatisk smerte er en af
de hyppigste

Hyppigste generelle
problemer:
Depression, smerter,
treethed (fatigue)
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Vidensopsamling
pa senfolger efter
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/N Ny undersggelse

« Spargeskemaundersggelse bland 28.000 kreeftoverlevere i Danmark
o .
« 2-12 ar efter deres kreeftbehandling (bryst, prostata, tarm og lunge)
Faligus Mausaa and vomilng Pain Dyspraa Imsermris Appette loes Lot patar Dwsrrhaa Financisl ciffecultos
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> Cancer Med. 2023 Oct;12(19):20150-20162. doi: 10.1002/cam4.6596. Epub 2023 Sep 29.
Social inequality in cancer survivorship: Educational

2 differences in health-related quality of life among

3 _ 27,857 cancer survivors in Denmark
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/N Ny undersggelse

« Spgrgeskemaundersggelse bland 28.000 kreeftoverlevere i Danmark

« 2-12 ar efter deres kraeftbehandling (bryst, prostata, tarm og lunge)

Ehgus Mausaa and vomilng Pain Jyspnea Imsermris Appette loes Comnstipator Dwsrrhaa Financisl dffacyuitias

En ud af tre har smerter

Prosta

> Cancer Med. 2023 Oct;12(19):20150-20162. doi: 10.1002/cam4.6596. Epub 2023 Sep 29.

Social inequality in cancer survivorship: Educational
differences in health-related quality of life among
27,857 cancer survivors in Denmark
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Susanne

59 arig kvinde som har haft CML1i 20 ar

Behandlet med forskellige TKI'er over arene — bade standard
behandling og protokolleret behandling

Diabetes — formentlig som konsekvens af behandling

Neurogene smerter i fadderne — verst aften og nat. Har fjernet
sengegardet i fodenden. Sover uden dyne pa fodderne. Vagner 4-5
gange hver nat hvor det foles som knive, der jages op i fadder og ben

Tilbudt behandling med gabapentin i haematologisk regi men har
takket nej

Er Susanne en senfolgepatient/kraeftoverlever??




René Descartes (1596 — 1650) Tony Matelli, Fucked, 2005




Definitioner

* Nociceptive smerter

Smerter som skyldes vavsskade

* Definition af neuropatisk smerte

“Pain caused by a lesion or disease of the somatosensory nervous
system.

Schaumburg et al. Disorder of peripheral nerves 1986




Inddeling

o Mononeuropati
o Afficerer enkelte nerver. Fx: kompression, iskeemi, traume
o  Polyneuropati
o Afficerer multiple nerver symmetrisk / :

Frida Kahlo



Klassitikation

Stor-fiber neuropati
o Tykke mylinbeklaedte sensoriske nervefibre

o Symptomer: falelseslgshed, sovende fornemmelse

o Tegn: tab af vibrationssans og proprioception
Sma-fiber neuropati

o Sma nervefibre

o Symptomer: smerte/folelseslashed

o Tegn: tab af smerte og temperatur sensation
Blandet stor- og smafiber neuropati




Panel 2: Causes of small fibre neuropathy

Metabolic causes

+ Diabetes, impaired glucose tolerance, and rapid glycaemic control in the setting of
chronic hyperglycaemia (treatment-induced neuropathy of diabetes)

» Hypothyroidism

+ Hypertriglyceridaemia

+  Uraemia

Vitamin deficiency

= Vitamin B12

MNeurctoxic exposure or vitamin intoxication

= Alcohol

+ Antiretroviral agents

+ Chemotherapeutic agents

o Smafiber-neuropatier: i i

»  Pyridoxine BG intoxication

> Heterogen gruppe . Sttins

+ Anecdotal cases: antiarrhythmic drugs (flecainide), antibiotics (metronidazole,

nitrofurantoin, linezolid, ciprofloxacing, ingestion of Jostridivm botwlinum toxin,

° Kan SledeS mange fOI’SkeHige ting bl .d. heavy metals (thallivm, lead), and tumour necrosis factor @ inhibitors

Infections
3 «  Hepatitis Cvirus
o Kemoterapi s
. + Influenza
° Statlner + Leprosy
. +  Sewvere sepsis, septic shock, and critical illness
o Dlabetes + Anecdotal cases: Epstein-Barr virus, herpes simplex infection, mycoplasma

pneumonia, rubella, syphilis, vaccination for rabies, varicella or Lyme disease, and
o B_12 mangel hepatitis.B'.rirus
Immunological causes
+  Autocimmune autonomic ganglionopathy

o Forskellige virussygdomme 2 o s

o/ ° . . +  Guillain-Barré syndrome, moenoclonal gammopathies, and primary amyloidosis
o Ca. 5 O /0 ldlop atlSke (immun oglol.:lulln light chain associated)
+ Paraneoplastic syndrome
«  Sarcoidosis
« Scleroderma
+ Sjogren’s syndrome
+  Systemic lupus erythematosus
= Vasculitis
Hereditary causes
+ Familial amyloid polyneuropathy (transthyretin amyloidosis)
+ Hereditary sensory and autonomic neuropathies
+ Fabrydisease
« Mutations in COL6AS and genes encoding voltage-gated sodiuvm channels
+  Pompe's disease
Terkelsen et al. Lancet Neurology 2017  |diopathic small fibre neuropathy




Symptomer

Positive symptomer

o Sensoriske:

o Smerte, prikken, stikken,
klge

o Motoriske:

o Krampe, tremor,
fasciculationer

Negative symptomer

Sensoriske:

> Fglelseslgshed,
gangproblemer

Motoriske:

o Nedsat kraft, dropfod,
tyngdefornemmelse

Tab af reflekser

(o}

o

o










Smerter og abnorme sanseoplevelser i samme omrade!?
Spontane (stimulus-uathangige) smerter
Evokerede (stimulus-athangige) smerter
Debut umiddelbart eller latenstid i op til nogle maneder

Kan forvaeerres af kulde, trathed, sygdom, stress

Hawvde stress.

Selv nar jeg star helt
musestille, leber jeg

J B .
| wvirkelis starkt.




History Positive or negative sensory symptoms with a length-dependent neuropathy distribution

v

Possible neuropathy

v

Loss of large or small fibre function: warmth, cold, pinprick, vibration, proprioception, reflexes, and
motor function in the affected length-dependent area

v

Probable neuropathy

Examination

v v

Normal Abnormal

Reduced IENFD, abnormal
QSART, QDIRT, or QST

No*

Diagnosis

g The diagnostic challenge of small fibre neuropathy: clinical
presentations, evaluations, and causes  LoncetNewal 2017; 16: 93444

Astrid| Terkeluen®, Pl Karhaon®, Givseppe Lourks, Roy Freeman, Nanna B Finmenp, Troels 5 Jemen




Diagnose

o  Anamnese (nerveskade/sygdom/debut) )~
o Spergeskemaer . '
o Smerteintensitet 7\ ,f\ ') \

o Visuel analog skala (VAS), numerisk rating skala (NRS) osv.
o Smertekarakter

=
o Spergeskemaer som beskriver smertens sensoriske kvalitet, X x I ﬁ \‘x Y

affektive kvalitet osv.

o Smerteindtegning % |4
| v

A X ¥




) primary afferent dorsal root
periphery neurons ganglion

spinal cord

non-noxious

mechanical stimulus
e

to higher
centers

AB fiber

noxious
mechanical stimulus

Adfiber
o

noxious heat projection
and chemical stimuli C fiber neurons
:.- gray matter
y white matter
_ Velocity
Fiber type Properties (m/sec) Function Perception
Touch
, 3 Pressure Touch /Sharp
A (large) Myelinated 30-70 Vibrat?on Well localized
(pinprick) Sharp
AS (small) Myelinated 5-30 Temperature (cold Well localized
threshold)
Dull
C (small) Unmyelinated <1 (Temperature/ Poorly localized
pressure/ chemical) Persistent




Diagnose




/N Neuropati og smerter hos kraftpatienter

o Kirurgi
o Primeaer tumor eller metastaser
o Fjernelse af lymfeknuder

o Stralebehandling

o Kemoterapi

o Anden onkologisk behandling




Billeder fra Smerteklinikken, AUH
Lymfedembillede fra Vestergaard R et al. Kirurgisk
behandling af lymfedem. Ugeskrift for leeger
2018;180:V11160788




Kirurgi og stralebehandling

o 25 arig kvinde med synovialt sarkom i hgjre
hypotenar region

o Behandlet med amputation af 4. og 5. strale samt
stralebehandling

o Fantomsmerter, dysaestesi og hyperalgesi
o Bivirkninger til sekundere analgetika

o (Inske om graviditet

o Effekt af Versatis®

o Forsgg med Qutenza®

Billeder fra Smerteklinikken, AUH



Kirurgi og strdlebehandling

« 59 arig mand opereret for lungecancer i 2017. Non-radikalitet
hvorfor der gives adj. stralebehandling mod plexus
cervikalis/brachialis.

« 2019 recidiv hvor patienten behandles med kemoterapi og senere
Immunterapi.

 Aktuelt recidivfri.

» Henvises til Klinik for senfalger pga. smerter svt. skulder/overarm

« Eribehandling med paracetamol depot i maximal dosis samt NSAID
1 haj dosis med lidt effekt.




Kemoterapi-induceret neuropati

https://www.sundhed.dk/borger/patienthaandbogen/kraeft/sygdomme/be
handlingsmetoder/kemoterapi/




N Kemoterapi-induceret neuropati

> Velkendt alvorlig komplikation til bade den pallierende
og adjuverende kraftbehandling

o Stort problem i den kliniske hverdag

o Tiltagende problem, idet der er flere langtidsoverlevere
efter kreeft

o Pavirker livskvaliteten
o Manglende viden om patogenese
o Manglende effektiv forebyggelse og behandling




o Platinderivater
o Cisplatin
o Carboplatin
o Oxaliplatin
o Taxaner
o Paclitaxel
o Docetaxel
o Cabazitaxel
o Nab-paclitaxel

N Kemoterapi-induceret neuropati

o Vinkaalkaloider
o Vincristin
> Vinblastin
> Vinorelbin
o Vinflunin

o Checkpoint inhibitorer bl.a.

o Nivolumab
o Pembrolizumab

> Front Oncol. 2022 Mar 15;12:824511. doi: 10.3389/fonc.2022.824511. eCollection 2022.

Neurological Manifestations Related to Immune
Checkpoint Inhibitors: Reverse Translational
Research by Using the European Real-World Safety
Data

Rosanna Ruggiero ' 2, Barbara Stelitano ' 2, Federica Fraenza ' 2, Gabriella di Mauro ' 2,

Cristina Scavone ' 2, Liberata Sportiello ' 2, Concetta Rafaniello ' 2, Raffaella Di Napoli
Romano Danesi 3, Marzia Del Re 3, Francesco Rossi ! 2, Annalisa Capuano 1 2

Affiliations + expand
PMID: 35372076 PMCID: PMC8964934 DOl 10.3389/fonc.2022.824511
Free PMC article




Dorsal Root Ganglia
e lon Channels
Platinum compounds

Bortezomib Oxaliplatin (acute)

Microtubules

Vinca alkaloids
Taxanes

Bortezomib

Eribulin

Ixabepilone
Brentuximab vedotin

Immune/Inflammatory
Neuropathies

Bortezomib (rare)
PD-1 inhibitors
CTLA4 inhibitors

Mitochondria

Platinum compounds
Vinca alkaloids
Taxanes
Bortezomib

Taxanes
Staff NP, Grisold A, Grisold W, Windebank AJ. Chemotherapy- Bortezomib
induced peripheral neuropathy: A current review. Ann Neurol.

2017 Jun;81(6):772-781.




» Perifer — starter leengst veek fra hjernen

 Bilateral — maerkes lige meget pa begge sider el

« Paraestesi — nedsat folesans Xt N X Pl Y
» Dysastesi — abnorm ubehagelig folelse i | |
e Smerter “X

« Motoriske forstyrrelser % v

X K | I

Ventzel L, Jensen AB, Jensen AR, Jensen TS, Finnerup NB. Chemotherapy-
induced pain and neuropathy: a prospective study in patients treated with
adjuvant oxaliplatin or docetaxel. Pain. 2016 Mar;157(3):560-568.




ORIGINAL RESEARCH

Long-term symptoms of polyneuropathy in breast and colorectal
cancer patients treated with and without adjuvant chemotherapy

Kristine ]Iunnnd.-ig;mrcl' Lise Ventzel'> | Andreas C. Themistocleous™

David L. Benmett” | Anders B. Jensen® | Anni R. Jensen® | Niels T. Andersen” |

- . J 5 - £ 57 e e J
Troels S. Jensen'" Hatice Tankisi Nanna B. Finnerup™”

Light gray circle: tingling
Dark gray circle: numbness

Black circle: burning pain
when touching something cold
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Probability of neuropathy

Oxaliplatin

Colorectal cancer

Chemotherapy No chemotherapy

(n=352) (n = 83)** *
Polyneuropathy = _ - p— -
olyneuropathy Control = 1 pM oxaliplatin
Tingling or numbness in feet, 57.7% 23.5% (14.8-34.2) o ' :
% (CI195%) (43.2-71.3)
MNSIq >4, % (CI1 95%) 19.2% (9.6-32.5) 9.6% (4.3-18.1)
Neuropathic pain
Pain in both feet and DN4 >3, 21.2% 2.4% (0.3-8.4)
% (C1 95%) (11.1-34.7)
ORIGINAL RESEARCH WILEY

Long-term symptoms of polyneuropathy in breast and colorectal
cancer patients treated with and without adjuvant chemotherapy

b
Kristine Bennedsgaard' Lise Ventzel'* Andreas C. Themistocleous™

1.0 1 David L. Bennett’ Anders B. Jensen® Anni R. Jensen® Niels T. Andersen’
Troels S. Jensen' | Hatice Tankisi’ | Nanna B. Finnerup"*

0.8 4

0.6 4

04 4

0.2 4

0,0 4

T T T T T
200 400 600 800 1000

Oxaliplatin, cummulative dose (mg/m?) Nina Gehr et al. 2023 s



TABLE 2  Proportion of Patients with Symptoms of Polyneuropathy and Neuropathic Pain

Polyneuropathy

Tingling or numbness in feet,  38.8% (28.1-50.3) 20.2% (15.3-25.8) 25(1.4-43) 001 3.2(1.6-6.4) .001
% (C1 9%)

MNSIq 24, % (C1 95%) 17.7% (10.0-27.9) 11.8% (8.1-16.6) 1.6 (0.8-3.2) 18 2.0(0.8-3.3) 10
Neuropathic pain

Pain in both feet and DN4 >3, 13.8% (7.1-23.3) 2.4% (0.9-5.2) 6.7(24-18.7)  <.001 6.2 (1.8-21.9) .006
% (C195%)

Polyneuropathy
Tingling or numbness in feet, 57.7% 23.5% (14.8-34.2) 4.4 (2.10-9.45) <.001 4.8(2.2-104) <.001
% (C195%) (43.2-71.3)
MNSIq >4, % (C1 95%) 19.2% (9.6-32.5)  9.6% (4.3-18.1) 2.2(0.81-6.09) 12 2.2 (0.80-6.0) A1
Pain in both feet and DN4 >3,  21.2% 2.4% (0.3-8.4) 10.7 (2.3 -51.4) .003 11.4(24-544) 002
% (C1 95%) (11.1-34.7) oRtGINAL RESEARCH Conerdcine __ WILE

Long-term symptoms of polyneuropathy in breast and colorectal
cancer patients treated with and without adjuvant chemotherapy

Kristine Bennedsgaard' © | Lise Ventzel'> | Andreas C. Themistocleous™ |
David L. Bennett' | Anders B. Jensen® | AnniR. Jensen® | Niels T. Andersen’ |
Troels S. Jensen'® | Hatice Tankisi” | Nanna B. Finnerup'*



"N Angst og depression

. _Docetaxel
30 - . 1
25 6 - Anxiety ¢y *
E p=0.01
K3 g ¢
2 @
s @ 47
T 15 4
8 <
= I 3
o
10 4 Depression )
5. P p=0.008
5 5 1
0 0 T T
Baseline 1stcycle Mid-chemotherapy Follow-up Baseline Follow-up
—&— Depression oxaliplatin — Pain
—&— Anxiety oxaliplatin ——~- No pain
—{— Depression docetaxel

—O— Anxiety docetaxel

Ventzel L, Jensen AB, Jensen AR, Jensen TS, Finnerup NB. Chemotherapy-

induced pain and neuropathy: a prospective study in patients treated with
adjuvant oxaliplatin or docetaxel. Pain. 2016 Mar;157(3):560-568. _
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"N Er nogen i hgjere risiko end andre?

Control 100 nM Atorvastatin

L]
H QJ alder (Hershmann et al. JCO (2016))

0.5 M. Paclitaxel+
100'nM Atorvastatin

~

Diabetes wmmea oo
Race (se figur)

Hgj BMI

Neuropati forudgaende

Rygning Ay _
Akut neuropati under behandling (oxaliplatin) P

Andet medicin - interaktion % -

4|

L

1T T

1 control
[ 0.01 uM atorvastatin
4| 0.1 uM atorvastatin

0.1 pM paclitaxel 0.5 uM paclitaxel

eurites relative to DMSO
8

ofn

Number

0

Stage et al. Clin Pharmacol Ther. 2020
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Prevention and Management of
Chemotherapy-Induced Peripheral Neuropathy in
Survivors of Adult Cancers: ASCO

~ Guideline Update

Charles L. Loprinzi, MD?; Christina Lacchetti, MHSc?; Jonathan Bleeker, MD?; Guido Cavaletti, MD, PhD*; Cynthia Chauhan, MSWS5;
Daniel L. Hertz, PharmD, PhD®; Mark R. Kelley, PhD’; Antoinette Lavino, BS Pharm, RPh® Maryam B. Lustberg, MD?;

Judith A. Paice, PhD, RN'%; Bryan P. Schneider, MD'!; Ellen M. Lavoie Smith, RN, PhD®; Mary Lou Smith, JD, MBA'Z;

Thomas J. Smith, MD*3; Nina Wagner-Johnston, MD'3; and Dawn L. Hershman, MD**

PURPOSE To update the ASCO guideline on the recommended prevention and treatment approaches in the
management of chemotherapy-induced peripheral neuropathy (CIPN) in adult cancer survivors.

METHODS An Expert Panel conducted targeted systematic literature reviews to identify new studies.

RESULTS The search strategy identified 257 new references, which led to a full-text review of 87 manuscripts. A
total of 3 systematic reviews, 2 with meta-analyses, and 28 primary trials for prevention of CIPN in addition to 14
primary trials related to treatment of established CIPN, are included in this update.

RECOMMENDATIONS The identified data reconfirmed that no agents are recommended for the prevention of
CIPN. The use of acetyl-L-carnitine for the prevention of CIPN in patients with cancer should be discouraged.
Furthermore, clinicians should assess the appropriateness of dose delaying, dose reduction, substitutions, or
stopping chemotherapy in patients who develop intolerable neuropathy and/or functional impairment.
Duloxetine is the only agent that has appropriate evidence to support its use for patients with established painful
CIPN. Nonetheless, the amount of benefit from duloxetine is limited.

Additional information is available at www.asco.org/survivorship-guidelines.
J Clin Oncol 38. © 2020 by American Society of Clinical Oncology
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| 231 Patients enrolled

L

e

_ﬂ-"'_ﬂ_ﬂ_ﬂ_

—

31 Randomlzad\\\‘

e

Group A
115 Randomized to receive duloxatine followead by
crossover to placebo
109 Received duloxetine as randomized
6 Withdrew consent prior to receiving the
intervention

T

Group B
116 Randomized to receive placebo followed by
crossover to duloxetine
111 Received placebe as randomized
5 Withdrew consent prior to receiving the
intervention

'

88 Completed initial intervention
21 Discontinued duloxetine early
12 Toxic effects
5 Withdrew consent
1 Other
3 Unknown

99 Completed initial intervention
12 Discontinued placebo earty

1 Toxic effects

& Withdrew consent

2 Disease progression

3 Unknown

T

'

87 Included in primary analysis
1 Excluded (incomplete data)

94 Included in primary analysis
5 Excluded (incomplete data)

v v
85 Crossed over and received placebo 93 Crossed over and received duloxetine
v Y

74 Completed crossover intervention
11 Discontinued intervention early

2 Toxic effects

4 Withdrew consent

1 Received alternate treatment

4 Other

81 Completed crossover intervention
12 Discontinued intervention early

5 Toxic effects

2 Withdrew consent

2 Disease progression

T

3 Other
'

67 Included in crossover analysis
7 Excluded (incomplete data)

74 Included in crossover analysis
7 Excluded (incornplete data)

6.5
6.0
5.5+
5.0+

4.5+ -

4.0

Mean Pain Score

3.5+

3.0-—

Initial treatment period

Original Contribution FRE

April 3,2013

Effect of Duloxetine on Pain, Function, and
Quality of Life Among Patients With
Chemotherapy-Induced Painful Peripheral
Neuropathy

A Randomized Clinical Trial

Ellen M. Lavoie Smith, PhD; Herbert Pang, PhD; Constance Cirrincione, MS; Stewart Fleishman, MD; Electra D.
Paskett, PhD; Tim Ahles, PhD; Linda R. Bressler, PharmD; Camilo E. Fadul, MD; Chetaye Knox, BS; Nguyet Le-
Lindqwister, MD; Paul B. Gilman, MD; Charles L. Shapiro, MD; for the Alliance for Clinical Trials in Oncology

o 3omg of duloxetine or placebo first week and 60 mg

of duloxetine or placebo daily for 4 additional

weeks
o Primary outcome: Brief Pain Inventory-Short Form

(0-10)

Crossover treatment period

O Placebo second (group A)
® Duloxetine second (group B)

No. patients

Duloxetine first (group A) 87
Placebo first (group B) 94

@ Duloxetine first (group A) 58
O Placebo first (group B) 6.0-
o
o]
]
(43}
£
&
c
)
=
5 6
(Washout)
No. patients
85 87 Placebo second (group A) 67 65
91 94 Duloxetine second (group B) 74 68




GRADE
classification

T

Recommendations

WEAK

(-.‘;nnabinoids

AGAINST Valproate
STRONG AGAINST Levetiracetam
Mexiletine

Finnerup et al. Lancet Neurology 2015




Bivirkninger og compliance

Risiko for antikolinerg belastning

Amitriptylin er et middel med en meget steerk antikolinerg effekt. Opmeaerksomhed pa den
antikolinerge belastning - saerligt hos aldre og ved kombination med andre antikolinerge
midler. Se endvidere Antikolinerge lzegemidler, Sundhedsstyrelsen, juni 2019.

Tilstande der pavirkes af den antikolinergiske effekt
En raekke tilstande kan forvaerres pga. den antikolinerge effekt, bl.a.:

® Autonom neuropati

® Gl-obstruktion (fx sveer obstipation, risiko for ileus)
e Snavervinklet glaukom

* Hjertesvigt

e Myastenia gravis

® Prostatahyperplasi

* Tyrotoksikose

Pro.medicin.dk




Case fra tidligere:

Effekt af Versatis®
Forsgg med Qutenza® (o S e

P QUTenza

(capsaicin) 8% fopical system
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(major influence on Qo)
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e Capsaicin [179mg/8%* | * Duloxetine**
* lidocaine (700mg)*#

Antidepressanis
* Amitriptyline*

Anticonvulsants
I oo
* Pregabalin®

Opioids

* Venlataxine**

Functional exercises

* Bolance taining
* Sensorimotor fraining
* Fine motor skill fraining

TEMNS

Supplementary topical
or systemic therapy whe-
re appropriate

Review  » Support Care Cancer. 2027 Aug:?R(81:4223-4238. daiz 10,7007 /A00520-021-0604.2-x,
Epuls 2021 Feb 23, |

Supportive care in carcer @ official journal of the Multinational Association of Supeartive Care in Caneer

Chemotherapy-induced peripheral neuropathy
(CIPN): current therapies and topical treatment
option with high-concentration capsaicin

Crristian Maihastner 1, Ingo Diel 2, Hans Tesch 2, Tamara Quandel 1, Ralf Baren 3
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/N Behandling af neuropati

o Nedsat fglesans (paraestesi) kan ikke behandles farmakologisk
o Dysaestesi kan forsgges behandlet som neuropatiske smerter

o Ved behandling af neuropatiske smerter henvises til NeuPSIG
guidelines

o Husk at hjernen er plastisk

o Information og viden om nervesystemet og symptomerne er
afgorende
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