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Nevpiko cVGTNUO KO KOPKIVOG

B AnevOeiac mpocPoin tov NX amd 10 KapKivo
 Eyke@akol 0YKOl KOl HETOGTAGELS

“ KopKivopotmong unviyyitioes Kol EYKEQUAITIOES
< IopavocomhoopuoTiKG cVVOpoNa
B [Ipocfoin KNZ and ™ yopnynon XMO
< EykegparomaBera  (cuvdpouo  omicbiog  ovaoTpéyiung
eykepoAomdOeiog [Posterior Reversible Encephalopathy
Syndrome]

< Nontikn ékntmon

B [Ipocfoin IINZ and ™ yopnynon XMO
< Ieprpepikn ToSikn moAvvevpordOeio



ATtreubBeiac TTpoaBoAr) Tou N2 aTrd To KapKivo



XAETIKN GUYVOTNTO ERPAVIONS TOV OYKOV TOV
NX 6T0V¢ EVI|AIKES

oykor KNX = 8 -10% tov tpotonadnv OyKwnv

= 1,5-2% tov Bavitov and Kapkivo.
Enintoon =  mpotonabeic 15,3/100.000 xar.
(UK data) oevtepomadeic 14,3/100.000 kor.

["Lowopato 70%
Mnviyyiouoto 10%
Adevouata YTOQuonc 10%
Axovotikd Nevptvouoato 5%
AXAoL OyKOl 5%

IIpwtomabeic 80% Metaoctatikot 20%



TOmol KapkKivov

Brain mets common

TABLE 1. Primary Tumor Type in 729 Patients with Brain
LU ng (50%) Metastases ’ s
No. Total No. Single No. Multiple
BreaSt (15_20%) Primary Type (%) ("/o)g (%) B
Unknown Primary NSCLC 178 (24) 89 (50) 89 (50)
0 Breast 121 (17) 59 (49) 62 (51)
(10 A)) SELE 110 (15) 48 (43) 62 (56)
Melanoma 80 (11) 39 (49) 41 (51)
Melanoma (10%) Renal cell 45 (6) 25 (56) 20 (44)
. Gastrointestinal 45 (6) 30 (67) 14 (33)
Brain mets rare Uterine/vulvar 38 (5) 20 (53) 18 (47)
Unknown 33 (5) 23 (70) 10 (30)
Esophag us Ovarian 14 (2) 8 (57) 6 (43)
Bladder 14 (2) 9 (64) 5 (36)
Oropharynx Prostate 1) 9 (82) 2 (18)
Testicular 11 (2) 6 (55) 5 (45)
Non-melanoma skin Miscellaneous 29 (4) 19 (65) 345 (47)
Total 729/100 384 (53) 345 (47)
cancer

NSLC = nonsmall cell lung carcinoma, SCLC = small cell lung cancer.

Prostate



Eykepaikol 0yKol Kot
UETACTAGELS

Ta countopata eCaptovior amxd t 0Eom, To pLOUO aLENONC KL
TNV 1G6TOAOY10 TOV TPOTOTAOOVEC OYKOV KUl TOV OYKO TOV
0101 LOLTOC.
KAvikd exonAmvovtat
eite 0E€m¢ (emAnmt. kpioelc, augpvidla cOyyvoN)
gite fadpraio Kol «OTOVAM»
(Bpaoeia petafoin 6Tic KivnTiko-ousONTIKEC  Aettovpyiec,
OTNV TPOCOTIKOTNTA 1 TN YVOGCIN)
To countopata olakpivovtol Ge
1. Tevikevpéva ocvprtopata (avEnon evo/kpaviag Il)

2. Eotwokd copntopato (nuumdpeon, owat. Opaong,
Emunmyia



Kopkivopotmoeig unviyyitioeg /
EYKEQPUALTIOES

A@opd mepimov 5% twv acBevov pe Kapkivo
Kvpimc petd and breast cancer, lung cancer,
melanoma, GI malignhancy

KAvikn euedvion: countouatoloyio
AVENON G EVOOKPAVIOG TTiEGNC, CVUYYLOT,
EMANTTIKEC KPIGELS

Tomkd MRI evprjpata: otdyvtn
AETTOUNVLYYIKT] OOnon.

Tomucd CSF evpnjpata: YynAn mieon,
YOUNAT YALKOLN, auENUEVO AsdKkmua,
AELLPOKVLTTOPIKT TAEIOKVTTAPMGT], APVITIKEC

KOAALEPYELES KOl YPOCELS, KLTTOUPOAOYIKN LE
KOPKIVIKQ KOTTOPO.




IHHopoveorALUGUUTIKO GUVOPO U

Aopoiv< 1% tov acOevov pe Kapkivo

[Iponyodvtal e d1dyvmong Tov KapKivovu G€ TOGOGTO
60%

AvevpiokovTal 101K OVTIVEVPOVIKA OVTIGOUOTO
[TA¢ov Guyvd chvopoua
Paraneoplastic cerebellar degeneration (PCD)
Paraneoplastic encephalomyelitis /
sensory neuronopathy (PEM/PSN)
Paraneoplastic opsoclonus myoclonus (POM)
Lambert-Eaton myasthenic syndrome (LEMS)
Axonal peripheral neuropathy
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Kapxivoc kot XMO

m 10.000.000 emPuowooavtec
amo Kapkivo otic HITA

B AvTioTolym™C HEYAAOL
aptOuol otnv Evponn

B O emPuocavrteg and Ca
LOGTOD  OTOTEAOVV TNV e
mhetoynoio.  (22% 4 cancer than

1.900.000). EN

B “fastest growing club no
one ever wanted to belong )
to” A



[ ot pog evolopeEper??

B 2vyvn Kol 6€ TOAAEC TEPIMTOGELC OOGOTEPLOPIGTIK)
TOEIKOTNTO!

B Apvntikn emppor] oTny wordTnTo. LmNG Kol TPOGOOKIUO

B AnpoPrentn kou mwowkiAn EkPoon

B 2vyvd 1 0.0. 0o HETAGTATIKY VOGO, AOTUMEELC,
TOPUVEOTAAGLLOTIKY] VOO0, AAAEC VeEvpoTAbELeg lval
OVGKOAN

B Avtikpovoueva ocdouéva yia Oepameio | TpOANY”M Ue
VEVPOTPOGTATEVTIKES OVGIEC

H yvwon Twv 1710 ouXvwy OUVOPONWY TTOU
a@opouv Tnv TocIkn dpdon TN XMO 1600
oto KNZ o6co kar oto [TINX cival
AMNAPAITHTH




[TPOZBOAH KNZ ATIO
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Posterior Reversible
Encephalopathy Syndrome-PRES

= PRES (cuvdpoupo omicOiog oavaotpéylune eykepalomadeiog:
eva oOvopouo TolkotnTog Tov KNX pe yopoxinplotika
VEVPOUTTEIKOVIGTIKA ELPTLLOLTOL

= Tomwkd  ovevpiokovtol  TEPLOYEC UE  AUPOTEPOTAELPO
NUICQAIPIKO  APYELOYEVES OIOMUO OTOVC PpeyHotikods Kot

7 /4 Toxemia of :ureg_q;pc',' |preeciampsia/eclampsial
v1oKo0G Aofovc. i
4 4 30T
o Ol MST({)T[],GIO], }\,OBO[ Kal |mmune suppression:

Cyclosporine
Ol TPOCOIEC KPOTOUPO-  |icioiimessonr

Systemic inflammatory response syndrome

/4 /4 . AP e
VIOKEG MEPIOYES | witmms e | -
, , Systemic lupus erythematosus M Is_fepllcnq;;'ﬁ;;r;iﬁ[f': dssocianons

Systemic sclerosis (scleroderma) ! Ch

Tcp OGB (X}\)\‘OVTG’I gnlcng Wegener's Hypercalcemia®!

Ié Polvarteritis nodosa Hypocholesterolemia™

GDX\/(}’ Sfatus-post cancer chemotherapy: Intravenous immunoglobulin®

Combination high-dose chemotherapy

Guillzin-Baré syndrome®

Reporied miscellaneous drugs
eore - : Ephedra overdosaF

Cytarabine™*

Cisplatin’ Dislyzis/erythropoietin?
Gemcitahine* Triple-H therapy'*
Tiazofurin® _ Tumar lysis syndromet*
Bevacizumah [Avastin)'s Hydrogen peraxide®

Kinase inhihitor BAY 348006

r Dimethyl sulfoxide stem cells®




KAwvikn euwcova PRES

»  Kepolodyio, €ueon amd adOENG™ EVOOKPAVIOG
TLEOTG

>  Awotopoyn ETUTESOV GLVEIONONC OO GLYYLON
EMC KOUATMONG KATAGTAGO

»  Awtopoyéc opaong pe BauPoc, nuiavowia 1
QAOIMOTN TOPAM®OT

» Emunmtikol omacpol — emovaiapfovopevo
EMEIGOO10 EGTIOKOV 1] YeEVIKELUEVDV E Kpiloemv

> TTupaudtkd TevovTio avTovVoKANGTIKA



NonTtikn ekntoon ecattiog tne XMO




Chemobrain

B H onuoocievuévn gunetpio Ogiyvet.

m 50-75% tov acBevav avaeépouv (self-report) kdmotov Pabpov

VONTIKN EKTTMOON

B EKTTMOGCN  VONTIKNG  1KOVOTNTOC,

126 _Journal of Pain_and Symptom Management Vol. 41 No. 1 January 20.

Review Article

Either Called “Chemobrain” or “Chemofog,”
the Long-Term Chemotherapy-Induced

Cognitive Decline in Cancer Survivors Is Real

Andreas A. Argyriou, MD, PhD, Konstantinos Assimakopoulos, MD, PhD,
Gregoris Iconomou, PhD, Fotini Giannakopoulou, MD,

MD, PhD

Saint Andrew’s General Hospital of Pa

KUpig  HVAUM,  TPOGOYN,

EKTEAECT], KOTA KOl LETA TNV OAOKANp®oN TS XMO

m Mnopel va givor mapodikn), 1 va. aenoel LOVIHO EAAEILUO OTN

vonon tov aclevov

m EuopaviCetor xopiog petd and XMO yio Ca poctov, mvevuova,

TPOGTATY, KOl ®OONK®OV

B XounAn ovcoy£tion UETOED  OVUQEPOUEVOV GLUTTOUATOV OTo

acOevelc Kot avtikeluevikn mietonoinomn pue N'WA



Yvyyvtikoi (confounding) mapdyovteg

»  Youyoroyikol mapdyovteg

J Avyyog
d Kotdabhym

Konwon ywpic avoupio

YV VY

OpuovobBepaneia (peimon ototpoydvev 6to KNX)

d Tapo&ipévn
L Avaotoleic apouotdonc
d Avdpoyova
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T0 pueyeboc Tov mpoPAnuatoc. ..

U H meprpepikn vevpomdbeto e&attiog tne xopriynong

XMO amotedel €vav  omd  TOLG  KLUPLOTEPOLG

OVOOTAATIKOVG TTOPAYOVTEC, TOV GLYVA TEPLOPilovy ey
TN YOPNYNOM TNG UEYIOTNG EMITPENTNG OOOCTC TTOAAMY  Chemotherspy-nduced peripheri newrotosiciy:

A multifaceted, still unsolved issue

OTTOTEAECUATIKOV OTNV KOTOUTOAEUNOTN TOV KOPKIVOU  cumcrar | mussses | simms o | smis |
XMO mapayoviwmv.

the Peripheral Nerve Society

U H mowmra ong tov acbevov vmoPaduileton
CMUOVTIKA

O moboyevetikdC uUnoOvVIcUOC NG TEPLPEPTKNG
vevpomdBeloc dev  €youvv  axkoua koabopioBel e
axpifela

 To KAvikd Tne opaKTNPIoTIKA TOIKIAOLY OVaAOYOL
LE TO UNYOVIGUO opdong Tov XMO @oapudkmy Kol
ooun tov IINX mov mpocBdAiiovv

1 To pavopevo “coasting”
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ABSTRACT

Chemotherapy-induced peripheral neuropathy (CIPN) is a disabling pain condition resulting from chemo-
therapy for cancer. Severe acute CIPN may require chemotherapy dose reduction or cessation. There is no
effective CIPN prevention strategy; treatment of established chronic CIPN is limited, and the prevalence
of CIPN is not known. Here we used a systematic review to identify studies reporting the prevalence of
CIPN. We searched Embase, Medline, CAB Abstracts, CINAHL, PubMed central, Cochrane Library, and
Web of Knowledge for relevant references and used random-effects meta-regression to estimate overall
prevalence. We assessed study quality using the CONSORT and STROBE guidelines, and we report findings
according to Preferred Reporting ltems for Systematic Reviews and Meta-Analyses (PRISMA) guidance.
We provide a qualitative summary of factors reported to alter the risk of CIPN. We included 31 studies

with data from 4179 patients in our analysis. CIPN prevalence was 58.1% (57.7-78.4) when measured
in the first month after chemotherapy, 60.0% (36.4-81.6) at 3 months and 30.0% [6.4-53.5) at & months

or more. Different chemotherapy drugs were associated with differences in CIPN prevalence. and there
was some evidence of publication bias. Genetic risk factors were reported in 4 studies. Clinical nsk
factors, identified in 4 af 31 studies, included neuropathy at baseline, smoking, abnormal ereatining
clearance, and specific sensory changes during chemotherapy. Although CIPN prevalence decreases
with time, at & months 30% of patients continue to suffer from CIPN. Routine CIPM surveillance during
past-chemotherapy follow-up is needed. A number of genetic and clinical risk factors were identified that

require further study.
© 2014 The Authors. Published by Elsevier BV. on behalfl of International Association for the Study of
Pain. This is an open access article under the CC BY-NC-ND license { hitp: [/creativecommons orgflicenses
bv-ne-nd{ 3.0/
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XNUelto0epamevTiKol TapAYOVTES TOV TPOKAAOVV
TEPLPEPTKN VEVPOTAOELDL

DRUG prevalence severity relevance
VCR + ++++ +

TAX +++ ++ ++
DDP +++ ++ +++
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Drug Sensory Motor Reflexes Autonomic
Platinum compounds
Cisplatin 30-40% of patients. Distal predominant, Normal Reducedin proportion to Rare
symmetic, upper and lower limb loss SENS0rY 055
of all modalities (large fiber greater
than small fiber). May progress for
several months after drug discontinued,
Painis common
Carboplatin 10-20% of patients. Similar butless Normal Similar to cisplatin Rare
prominent than cisplatin, Pain is less
common than with cisplatin
Oxaliplatin (acute) 80% of patients. Cold-induced dysesthesia Cramps and/or muscle spasms No changes MNone
in mouth, throat, and upper limbs in throat muscles
Oxaliplatin (chronic) Simnilar to cisplatin Normal Similar to cisplatin Rare

Vinca alkaloids
Vincristine, vindesine,
vinblastine, vinorelbine

Taxanes
Docetaxel, paclitaxel

Other agents
Suramin

Bortezomid

Thalidomide

30-40% of patients. Distal sensory loss to
all modalities in the lower limbs.
Uncommon to affect upper imbs

10-20% of patients. Mild distal loss of
all modalities in feet

30% of patients. Distal symmetric loss of
all modalities in the lower limbs

30-40% of patients. Mild to moderate,
distal symmetnc loss of all modalities in
the lower limbs

20-40% of patients. Mild to moderate,
distal symmetnc loss of all modalities
in the lower limbs

5-10% of patients. Distal symmetnic

weakness in lower limbs
progressing to foot drop

Uncommon, mild weskness
in foot muscles

10-20% of patients. Mild distal
weakness in lower limbs.
Rarely, severe, subacute,

distal, and proximal weakness
5-10% of patients. Mild distal
weakness in lower limbs.

Rare, severe distal weakness

Weakness rare

Early reduction or absence

Reduced ankle reflexes

Reducedin proportion to
weakness

Reducedin proporiion to
SENSOrY loss

Reducedin proporiion to
sensory loss

Constipation comman;
orthostatic hypotension,
less cormmon

Rare

Rare

Polyneuropathy
(“glove and stocking” deficits)

Rare

Rare

Windebank et al, 2003




ITapdyovtec Bapoutntog CIPN

asymptomatic symptomatic
Reversible Irreversible
Preventable not preventable
Treatable untreatable
Non cumulative cumulative

Non-'coasting’ ‘coasting’



To xaxo mapdoerypo tng OXA

asymptomatic symptomatic
Reversible Irreversible
Preventable not preventable
Treatable untreatable
Non cumulative cumulative
Non-'coasting’ ‘coasting’

O O&eia. mopoolkny vevpoToLIKOTNTO TOL EMAYETOL GO TO KPLO GOV
VELPOUVOTOVIQ, ATOTEAEG O OltavAoTtdfelng (dtvAovg Na)
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Prevention and Management of Chemotherapy-Induced
Peripheral Neuropathy in Survivors of Adult Cancers:
American Society of Clinical Oncology Clinical

Practice Guideline

Dawn L. Hershman, Christing Laccherti, Robers H. Dworkin, Ellen M. Lavoie Sniith, Jonathan Bleeker,
Guida Cavaletti, Cynthia Chawhan, Patrick Gavin, Antoinette Lavino, Maryam B. Lustberg, Judith Paice,
Bryan Schneider, Mary Lou Smith, Tom Smith, Shelby Terstriep, Nina Wagner-Johnsion, Kate Bak,

and Charles L Loprinzi

A B S TR ATCT

Pu

To provide evidence-based guidance on the optimum prevention and treatment approaches in the
management of chemotherapy-nduced peripheral neuropathies (CIPN) in adult cancer survivors.
Methods

A systematic literature search identified relevant, randomized controlled trials (RCTs) for the
treatment of CIPN. Primary outcomes included incidence and saverity of neuropathy as measured
by neurophysioclogic changes, patient-reported outcomes, and quality of lite

Results

A total of 48 RCTs met sligibility criteria and comprise the evidentiary basis for the recommen-
dations. Trials tended to be small and heterogensous, many with insufficient sample sizes to
detect clinically important differences in outcomes. Primary outcomes varied across the trials, and
in most cases, studies were not directly comparable because of different outcomes, measure-
ments, and instruments used at different time points. The strength of the recommendations is
based on the quality, amount, and consistency of the evidence and the balance batween banafits
and harms.

Recommendations:

On the basis of the paucity of high-quality, consistant avidenca, thera are no agants racommandad
for the prevention of CIPN. With regard to the treatment of existing CIPN, the best available data
support a moderate recommendation for treatment with duloxetine. Although the CIPN trials are
inconclusive regarding tricyclic antidepressants (such as nortriptyline), gabapentin, and a com-
pounded topical gel containing baclofen, amitriptyline HCL, and ketamine, these agents may be
offered on the basis of data supporting their utility in other neuropathic pain conditions given the
limited other CIPN treatment options. Further research on these agents is warranted.

J Clin Oneol 32. @ 2014 by American Sociaty of Clinical Oncology

Clinical Research Practiceg

Guideline Summary

Prevention and Management of Chemotherapy-Induced
Peripheral Neuropathy in Survivors of Adult Cancers:
American Society of Clinical Oncology Clinical Practice
Guideline Summary

Dawn L. Hershman, MD, MS, Christina Lacchetti, MHSc, and Charles L. Loprinzi, MD
Columbia University Medical Centre, New York, NY; American Society of Clinical Oncology, Alexandria, VA; and Mayo Clinic,

Rochester, MN

See accompanying article in J Clin Oncol doi: 10.1200/JC0O.2013.54.0914

GUIDELINE QUESTION

What are the optimum prevention and treatment approaches in the management of chemotherapy-induced
neuropathies in adult cancer survivors?

Target Population

» Adult cancer survivors with chemotherapy-induced neuropathies (CIPNs)

Target Audience

» Health care practitioners who provide care to cancer survivors

Recommendations
» The following recommendations are evidence based, informed by small randomized controlled trials, and guided by clinical expe-
rience. The recommendations were developed by a multidisciplinary group of experts. Ratings for benefits, harms, evidence qual-
ity, and recommendation strength are provided in Table 3 (see Appendix Table Al, online only, for rating definitions).

Prevention of CIPN

There are no established agents recommended for the prevention of CIPN in patients with cancer undergoing treatment with neu-
rotoxic agents. This is based on the paucity of high-quality, consistent evidence and a balance of benefits versus harms.
Clinicians should not offer the following agents for the prevention of CIPN to patients with cancer undergoing treatment with

» Acetyl-L-carnitine (ALC)

& Amifostine

» Amitriptyline 42 RCTS

» CaMg for patients receiving oxaliplatin-based chemuotherapy

» Diethyldithio-carbamate (DDTC)

» Glutathione (GSH) for paticnts receiving paclitaxel/carboplatin chemotherapy

» Nimodipine

e Org2766

o All-frans-retinoic acid

& rhulIF

& Vitamin E
Venlafaxine is not recommended for routine use in clinical practice. Although the venlafaxine data support its potential utility. the
data were not strong enough to recommend its use in clinical practice, until additional supporting data become available.
No recommendations can be made on the use of N-acerylcysteine, carbamazepine, glutamate, GSH for patients receiving dsplatin or
axaliplatin-based chemotherapy. goshajinkigan (GIG), omega-3 fatty acids, or oxycarbazepine for the prevention of CIPN at this time.

Ti CIPN

For patients with cancer experiencing CIPM, dinicians may offer duloxetine 6 R CTS

No recommendarions can be made on the use af: |

» noting that a positive phase I1I abstract support i has not yet been published in a peer-reviewed
journal, and a prevention trial suggested that this agent was associated with worse outcomes.

Tricydic antidepressants; however, based on the limited options that are available for this prominent clinical problem and the
demonstrated efficacy of these drugs for other neuropathic pain conditions, it is reasonable to try a tricyclic antidepressant (eg.
nortriptyline or desipramine) in patients suffering from CIPN after a discussion with the patients about the limited scientific evi-
dence for CIFN. potential harms, benefits, cost, and patient preferences.

Gabapentin, noting that the available data were limited regarding its efficacy for treating CIFN. However, the panel felt that this
agent is reasonable to try for selected patients with CIPN pain given that only a single negative randomized trial for this agent was
completed, the established efficacy of gabapentin and pregabalin for other forms of neuropathic pain, and the limited CIPN treat-
ment options. Patients should be informed about the limited scientific evidence for CIPN, potential harms, benefits, and costs,

its value,

A topical gel treatment containing baclofen (10 mg), amitriptyline HCL (40 mg), and ketamine (20 mg), noting that a single trial
indicated that this product did decrease CIPN symptoms. Given the available data, the panel felt that this agent is reasonable to try]
for selected patients with CIPN pain. Patients should be informed about the limited scientific evidence for the treatment of CIPMN,
potential harms, benefits, and costs.

Mote: The guide for rating recommendations and strength of evidence is provided in Appendix Table A1 {online only).
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Prevention and Management of
Chemotherapy-Induced Peripheral Neuropathy in
Survivors of Adult Cancers: ASCO

Guideline Update

Chares L. Loprinzi, MD*; Christina Lacchetti, MHSc?; Jonathan Bleeker, MD?*; Guido Cavaletti, MD, PhD%; Cynthia Chauhan, MSW%;
Daniel L. Hertz, PharmD, PhD%; Mark R. Kelley, PhD7; 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'?;

Thomas J. Smith, MD'®; Nina Wagner-Johnston, MD'®; 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 frials 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.
Furthemmore, clinicians should assess the appropriateness of dose delaying, dose reduction, substitutions, or
stopping chemoctherapy in patients who develop intolerable neuropathy andfor 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.
1 Clin Oncol 38. @ 2020 by American Society of Clinical Oncology
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Immune checkpoint inhibitors-induced neuromuscular toxicity:

From pathogenesis to treatment
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Abstract

Immune checkpoint inhibitors (ICls) are increasingly used and are becoming the stan-
dard of care in the treatment of varous tumor types. Despite the favorable results in
terms of oncological outcomes, these treatments have been associated with a variety
of immune-related adverse events (irAEs). Neurological irAEs are rare but potentially
severe. Neuromuscular disorders represent the most common neurological irAEs fol-
lowing anti-PD-1, anti-PD-L1, and anti-CTLA-4 treatment, and include myositis,
myasthenia gravis, and demyelinating polyradiculoneuropathy. Instrumental findings
may differ from typical neuromuscular disorders occurring outside ICls freatment.
Despite initial severity, neurological irAEs often respond to immune-modulating ther-
apies. Prompt irAEs diagnosis, ICls discontinuation, and early treatment with cortico-
steroids, together with patient education and a multi-disciplinary approach, are
important for optimizing clinical outcomes. Intravenous immunoglobulin, plasma
exchange, and other immune-modulating treatments should be considered in more
severe cases. Consideration of re-challenging with the same immunotherapy dmug

may be given in some cases, based on clinical picture and initial severity of irAEs.

KEYWORDS
CTLA-4, demyelinating polyradiculoneuropathy, immune checkpaoint inhibitor, myasthenia
gravis, myositis, nivolumab, PD-1, PD-L1, pembrolizumab, peripheral neuropathy
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