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Diagnosis and Management of Neurological Inmune Related Adverse Events

Jae-Won Hyun, MD, PhD

Department of Neurology, National Cancer Center, Goyang, Korea

As the use of immune checkpoint inhibitors (ICls) continues to rise, particularly in combination

therapies, neurological immune-related adverse events (irAEs) are expected to become more
prevalent in clinical practice. These neurological irAEs are rare but often present with atypical
and multifocal manifestations, potentially leading to severe neurological impairments or even
mortality. Treatment generally involves discontinuation of ICls, along with corticosteroids,
intravenous immunoglobulin, and/or plasma exchange. Effective management requires early
diagnosis and a multidisciplinary approach. To this end, a comprehensive understanding of

neurological irAEs by clinicians is essential, and this review describes key considerations for the

accurate diagnosis and treatment of neurological irAEs.
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Key Words: Immune checkpoint inhibitor; Complication; Neurology; Treatment

Received
March 28, 2025

Revised
May 18,2025

Accepted
June 13,2025

1 M2
Z| T HBEAAA = o] R oA T 2Rke] HA|
X=& (overall survival)S 7HA3YcE" o]2ist FES2 W

8=
qAA| 41521 cytotoxic T-lymphocyte associated protein
4 (CTLA-4), programmed cell death protein 1 (PD-1)2}
programmed cell death ligand 1 22 lymphocyte acti-
vation gene 3 52 A2 2 M Obz—ook M WSS f
BT wEE A AR Sof nEn A7)
A QA o] RS AT A2 ol s RUSHAL

Abgol] o] 2] & 4= Itk 212 5091 719} A Al S HE

Address for correspondence: Jae-Won Hyun, MD, PhD
Department of Neurology, National Cancer Center, 323 llsan-ro,
llsandong-gu, Goyang 10408, Korea

Tel: +82-31-920-1660, Fax: +82-31-925-5524

E-mail: 12141@ncc.rekr

Copyright (©2025 by Korean Society of Neuroimmunology

o

€ m

j;i

O

el

l\)

o

o

_EL

=)

o

rlo rlo riak

booo 2L

A ol

= OL

=

- ofi.

4> 100

PO
tru
ﬂ-i'i
h
rlol
N
>
=2
R

XPOﬂH 12%2 2ehoHS vt

+

)

&

o
Az
o
ko
IE
o

T

o
rok

rlo

‘%‘_]EE HEA]

[eE)
el
T
)
e
fT fu
rlo
5
ol
H
rlr
N
oln

3}-CTLA-4 X85 &
2kztol| A1 0.4%, 16'4
X}OﬂH 0.7%E 2
2 HATHE
Ch B x| 9if+.2’3

1o
>,
}l_‘
}_ﬂ
U
4 rlo
o
my
o
=
O m
O -
2
o]N
0?
|
fu
L
U
3L
@
24 ol e

H
(0]
fu
2,
1o
)
Ir
>,
N
7
fr
Y
rlo
oll

N

Fu
w4
ji:d
rlo

i
R
do o
o

of|A] 0.7%, &-PD-1
%}-CTLA-4+PD-1 %|
2 B0 E 3453 Al
o] o] 19 m|kof| A Bk

A7k o2 ol A

o

[
19

F

b
n
r]o
i&"

>4 iu)

oo L

>

{5

oM.
i)

C
4

= o%
et

P

4 r_&
-
e
X
o
rlo
a
i)
o,
o
fu
™
2
o

ofete 4 STk 94 Be Babso) w2, [Al Aok w4
752 WATROAIA) AT HAGI GAR 7let o AT F
S 7o) TR B Ak RARETH A5 violek e

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.59578/jmsni.2025.16.1.1-7&domain=pdf&date_stamp=2025-06-30

AAA] Ak FA-G-S ot Aol E o go] & 4= qlrk ZAIEAlR] S vlxl= o] HlErt gt o2 o =ot
G5t A7 TR AA A A FARE 0] i P AE AEEHA HATEAA] A HAge] 2/3 =S AA|oh=
g0 BIAFAY 4= Qlof Aek} whEjof o2 Ao 4 A ACE BHIUET Qlom 34784 Foll= 13 e 2 Bk
cf. whebA] S Birke] We] A AlA| HAFH Ask Y] 31 QIokt AEAVHA ol F =Tt P w2 A2 Teqdo|
THEAA Ak FARGo| thgk =4 ooz} dP=lojof &t FFIHHITY FEE ] YT 4 L AY-HRSEE S
C}. o[ FAol| M= AFE HAREZAAA] Ak FA-ge]  mdboh= A A S (polyradiculoneuropathy)
gekot Ad W 2| 25 9fof 52 o] ool =staLa} gt 1} =LA Zo] g0 2 ottt S3AIEA Aol =,
w4t 2] 5 Ohrst A S BY 4 Ak’ ol
122 CFFQE AR A A T A7 sk 221-8-9] A ol
Table 101 ]=]o] Ut
Zict AAWZAAA 2 & M 22 72 5, = 7|8 41735
e IS sl 7120 7 HESolu g & A ool EASH ExfolAl= A eh A At R
S At 22 o2 Aol| tigh QIA1S 7RI AekA MY 2RSS oJAjsliof fitk /g2 ARFA o 7 X8 AR & 37
TEAA A B2Rg0 2 gt M2 Z/4de] 72 Al ofuiol Urehn HAlH S/ o] SR 60 1 9]
Sh= Zlo] ooty WA FoF A A] 7|2 28 & & /30| Wk A HATEAAA] A H 282 T
2 Aot 7]UbokA(creatine kinase) 421, ZAMA 715 AN TEAIA ©h Y FoF o= B EQlom X8 A4 F 685
A} 5-2 Agsto] Solshs A A mgo] 4 ek Al ol AR AR QAT AAEH Fde M A
512 HATRZAA] A B2kgo] Moje Yon 24744 4] XS F6l HEEo{oF gttt Y74z fatofA] 2
o} B2AIFA ] G n]2)e Hol S wF Zgdh £ 9tk & £5 F5ol tish XI5k Zlo] M- A £4

Table 1. AHHUZ MK &4 MM BAZ9| Y

2% (myositis; & HEMOZ X 271 O|LHO 2ralst
oot 22 -AX|(E5| 2915) L 89| olgt A BU £ QUAZ
-~ |OtEl 7|LIOFA|(CK), L2t Ot0| = FMO|EA(ALT), OFAIIZ EAL OFD| . MO|EA(AST) K= A4
—MAXE AAMOIA Q0] = LAl(decrementiE EE Qg
0% E0| gMls E5 HELX LS
ARSI = WAKY 2HE ¥ L2 (endomysial) B ME ES(CHEE A MIIL 2 TH|ZE)0|
A O XIHSEF A O|©
i—l—ﬂ—i |_IHE T M=

ru
o Lo

-AYS i SHHE N EE 55| At HAE
L2432 5 (polyradiculone  ~25 34, 25 715 04 Q4| ZHEN YHOR SN HH0| SHE & US

uropathy) -HOTd et 715 (pleocytosis)O| SEHE =+ QS
-&-A32|2A10|=(ganglioside) EXl= BS 24 4718 HY
-MNAUE F2 S57| Al 2
FIWIZHES(cranial neuropathy) —7H& 28t A 11, VI, VI, VIF(THE
-~ X (CSPIM BE AHMIE 2, A S7t Fe= S2|TE20 20)0| Y £ A
-4 MRIOIA F2HA1E 2YS 20| Xtz HEE

=
£0tH(meningoencephalitis)  —FAl AE] H3QF HEM CSF A7, 44t X2 &S HAU £ Q18
-S5Ol el S7HS R Sete 4 9l
A
e

-5 MRIS S B 48t Z3210| B9

=
—&A| 30| Ci=0[Lt ZRO0|A -GFAP | 40|

o rr
00

ZAL|H(focal encephalitis) —ofiif, AL, H7t S EH 29 EFHCE LEE = U
-B34 CSF A7A(ZZ U7 3715 ZE)S X Sttt = UAS
-MRIOIIA i 2(Qt YX|ot= HE 4742 2Y £+ US
—&-neuronal &H| Y A740| Y = UZ
M2 (myelitis) -S4 SN M4AH UMS HO|H A4 MRIA ST 23 8 M (longitudinally extensive)0| 22
= US
-H=M CSF A740] BitHgt

-5t-GFAP, AQP4, MOG &2 at-neuronal | QA A740| HY 4= Q12

CK, creatine kinase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CSF, cerebrospinal fluid; MRI, magnetic
resonance image; GFAP, glial fibrillary acidic protein; AQP4, aguaporin-4; MOG, myelin oligodendrocyte glycoprotein.

2 thetdl@EAsta|X| H162 M1=, 2025



Neurological irAE

Aol =g = 4 Ik

Ht oba7bAl AollAl ARG 9)

T =
— ©

s7]

e

i

5

jofof
]_

1
=
S
o

S

Er

el
__OL

7

]_
<, fimpu] ol o

o] & 4 ik nixjgto

o] =

Qo

IS
=

it

A

Table 20| Ag|E]o] gJc} 314182021

<A

=
ue

i A4 o=

9|

914 7} olol of

ek A

Let

o] L&

ot 34o] uhs:

L iR A B sk
—L
H

e

5

s1o)

Sol=
S

HijAl] e o]

s

El

£ Alsfof Stk

Hij )

T B2ke Ach A] T 2E|FAE| 2o|= Fofo] P Hrh0

54 2} 5

[l

7] ikl

T+ AH| 20| = (prednisone

ﬁo

methylpred-

oME

—_L
H

L=
(9]

0.5-1 mg/kg/day)E FFstal 3-4

3} 28] 94

=
(¢

£ k] S8l A

A 7l

= 79 A FAF AH 20| =(methylprednisolone 1 g/day

o]

AN
T XA

=y

o FARgolA

St
o

a=tel

Atz AE 20]

N
j

B

7] ofizAt

5

o8

1.0
= U

(5ol 24 2 g/kg g™ FAh

EEEEEE]

| 74

7

iy
—_—

J)J

o of

oju

s

i

b @77} B 58to] At
HI= 2= Aol Aok

dele] 27 o
NEREN

bt ofefet %12 4

5

a1

Aol 1}
2aEug 2 1etEe

=

o

15

ot

7o) :go] B 4 ek

she

S)
=

I

5

ok ool

.
2240 2 TA|

L
T

o 2

TEEZ 2] 30%7} SEHE 28-S, 25%

Tz

g]}” o]%

o)
AT

T
&

o2 uh

F

<0

E?i q‘17

o
=

7HEuE A2

=

x

o] 7)%0] o

2|5 A]

80 7]Z(common ter-

=
S

Mo
oo

I+
ol
NE

U
i
riz
Ulo
&

sue

minology criteria for adverse events)of|A] #| A& v}

A, == ol

kel

2ol Al BIeR DA 9] 1

A Ak

wojnE

q

B

o2 4174

5t

WIEE 250l A

2 205}

a0

]
—_—

flarsil
o

7 E]_.21,23 ol2]

By

t}, AH|2o|=7} oF 2|2 Axto]
Ch= o] 24 927} At A A&t %]

Fe HolE

ksl
=2

o Q

N

ZAtolA wlal= 21

3

J Mult Scler Neuroimmunol Vol. 16, No. 1, 2025



SiThes

|:|
i 1
oo - H
.. T <X =
Jjo =~ Kk %
~ = &
T~ K- o =T
N >
R
o[ SRS S
;55 3 — EE
AN (@) il o
S Ferll T
JlJ:l:"[[] o —
o 10 \(';U.”" =)
B 5D =M.
o4 o R >—=77 0|0
@ oF <| @ =
o M TL<IHD
< 0] Ol N Se o5
2080 oS ZWN=
—| weEMHWLI
Ko< B 0300
Koo | KT X =
=2 |HE — 5055k
™ L (K0 F =) D0
0.0 L2 Wl gay
o Bz oS
S |ETKeS
2 |ar=u| = g0
S R E it
AN B S E
B 5 WK D K0
PEFHoRd
7T B
hm .=
— Son
o I Y
~Nolo | 2o
S o =2
°
© O o 59.“_]
@(0%1"] T""‘"-‘
K|03<:0 LOQH/J
Hz| oS
uogm| ny B0
KO | i < ny
K|’0_Ill<
=ilq
il
6‘|’H|§
3T
BIRO 0
L] = il
Kl —x0
B
H| gkl Kio
H|l &3 =
G i =S
T KU o
=g = oh
= ol 1l
Mo ol 8r
ujo glal
=y
no
ujo
a0
KI
| =
oo
= =
0 3
K

N

TE2K(1 g/day, 3-5%)

2
S

AN G SH

(e}]
24|

M2 OHELIZE 2 mg/kg At

~pio(R

2 0.5-1 mg/kg/day

A
=

~plofE 2o FE
-27 me=L

=)

e

ARIH| =

=N oH

InE
-IVIG Z42i5| 1

~212)

oLt

(2-4

F HEDYELEE 1 g/day 57
Y

)+
LS

= dEusks AR
0N YEHOZ HHE|X| 42

=S
o

2 |CU & 2UEE 1
-IVIG(0.4 g/kgx5 day) &
20|== 2t

-AH

DIpUeE = SSME 11
At
S,

F

S
!

oli= ]
HELIEE 0.5-1 mg/kg/day Al
A

-HAHHZANHM SH
oo

S5 o

-z
=

2 grade 1 g2

=5
o

ARH ST 11

xF
=

o

[=

1

Algpm
o) 77 A0

A= A= 7Hs(2-
U7H)
Tai5H HY 5| B

=5
ST

(=2
=

T
70 0 K
ﬂﬁ%
Lf'm of
AL
EHO
R >0
kY
0H 5’0
<
ar S0
ol & 'T

=
o

k=)

SR X7 T
£2 60 mg/day2 7L £ &
14Y), Ot B8 L

5
SR

|= Al B2
-QFHOMH| Al T3 =L

3
AR 2k
O oo

|H

%
£ 1-1.5 mg/kg/day AT £

o 2= Al 7 7F

5| A=, Z4f w2t

FIIs

oo

o HQ

=
o
=
=
x| 52
RS
Quog s

|=AE|TIR1 30 mg St
120 mg 1 43
S ¢loH
S o3t

~Grade 2 (MGFA 1-2)0f taff

_og
_=

upll -
=
=
ar >
ar S
g
ok bl
r <
ilof 0
n uf
TO_ GO
= 1]
2 m_
o) =
3 0 |
5 00 31
= M o
E‘}é TaK o AT
oK &
S TolBo
- Bz—=
B _Zpis
?Hggmﬁ
o H o M)
A<
8 < Ko 0f %o
B 00 A 71
>
@©
e]
~
W g
N~ (@)}
JP €
K_l_
v T
aK K o
mE ol
K{ ol r_ﬂj
?OD_J KJu|
(oo mz
s = Hl
Ko < T
< Ogo<l
< £ %000
omo<r:|_‘zo
=< kX0
= >
SIS
WIoHE
AUl =7
B o5 ROD KM
BAIZXOX
H
N
a3
O;! ©
zr O3 0 ©
ru —
Hic~ < A0
W grio o
K}OEFKKK:
FEl=El,
N ok M2
s BF &3 8 ok 'K
O 0H <o OH 4o
ol 7 o T £o 70
augr o 8r Kk
EIEIOBION
[ |

||0|:|

Klo B0
B0
md

7}

_5':_
tE|Q T, Of0|ZH=20|E 5)

H Qi B B

ZsZNUCKS
(RIS AIE, HEEMO|E, 0K

k=

-4-6

| 43X O|4H(CK, EMG, MRI, 242)

=
AHZAMA S+ SH 12

=A
)=
o

e?2
32

rad

G
ol

=
=

-&5 A OFMEOID| =M = NSAID

At 118

o

It

PCR, polymerase chain reaction; IVIG, intravenous immunoglobulin; ICU, intensive care unit; MGFA, myasthenia gravis foundation of America clinical classification; CK, creatine

kinase; NSAID, non-steroidal anti-inflammatory drugs; EMG, electromyography; MRI, magnetic resonance image.

i

ol
KH

Amerian Society of Clinical Oncology, Society for Imnmunotherapy of Cancer, ESMO #



Neurological irAE

EAU A 2B 0|2
2 Holck Jajy 18
EAAA A HotAA

A2 BT Qlof
FZE]Fo| =7} HAY
2 839 2H=o
th. dikAo 2 AHRolES
ot 2ol A Z/4 Aol
R N R o= AN e e R
Aol ARG AR} HALE A
HRITE 7]& ¢itof|A] B

B

|

N

d
O

-

r

yo, off
o
R

il

R4 4 do my
[e]

2
-

o Q

ol

ol

9
oo

il

==

R

ol

st E
2 18

N

-

rlo
Mo i

12

ri

R
= Ao

Y

12

o, A2 QA0 2 ROl Soig kst AH|R
ol=o} wotgeEelolt BYue £ Hstel Algat of
25 H2S Fol ool Bk SolM 474 ol A
751 240 gots Bolt AR b A3l A B0l
2750 4245 A Fol S FU 4 ek AHeH W
of2H ol ek B8-S 7T A AN BAol A
2ol AEopS A= 4 9k

Acknowledgements
None.

Author Contributions
Writing, reviewing-editing: JWH.

Conflicts of Interest
JWH has received a grant from the National Cancer

Center in Korea.

Funding Statement
None.

Data Availability Statement
Not applicable.

Ethical Approval
Not applicable.

Patient Consent for Publication
Not applicable.

| REFERENCES

1. Daud A, Ribas A, Robert C, Hodi FS, Wolchok JD, Joshua
AM, et al. Long-term efficacy of pembrolizumab (pembro;
MK-3475) in a pooled analysis of 655 patients (pts) with ad-
vanced melanoma (MEL) enrolled in KEYNOTE-001. / Clin
Oncol 2015;33:9005.

2. Hodi FS, O’'Day SJ, McDermott DF, Weber RW, Sosman
JA, Haanen JB, et al. Improved survival with ipilimum-
ab in patients with metastatic melanoma. N Eng/ J Med
2010;363:711-723.

3. Larkin J, Chiarion-Sileni V, Gonzalez R, Grob JJ, Cowey
CL, Lao CD, et al. Combined nivolumab and ipilimumab

J Mult Scler Neuroimmunol Vol. 16, No. 1, 2025 5



SiThes

10.

11

12.

13.

14.

15.

6

or monotherapy in untreated melanoma. N £ngl J Med
2015;373:23-34.

. Schadendorf D, Hodi FS, Robert C, Weber JS, Margolin K,

Hamid O, et al. Pooled analysis of long-term survival data
from phase Il and phase Il trials of ipilimumab in unresect-
able or metastatic melanoma. / Clin Oncol 2015;33:1889-
1894.

. Borghaei H, Paz-Ares L, Horn L, Spigel DR, Steins M,

Ready NE, et al. Nivolumab versus docetaxel in advanced
nonsquamous non-small-cell lung cancer. N £ngl J Med
2015;373:1627-1639.

. Brahmer J, Reckamp KL, Baas P, Crino L, Eberhardt WE,

Poddubskaya E, et al. Nivolumab versus docetaxel in ad-
vanced squamous-cell non-small-cell lung cancer. N Engl J
Med 2015;373:123-135.

. Motzer RJ, Escudier B, McDermott DF, George S, Hammers

HJ, Srinivas S, et al. Nivolumab versus everolimus in ad-
vanced renal-cell carcinoma. N Eng/ J Med 2015;373:1803-
1813.

. O'Hare M, Guidon AC. Peripheral nervous system im-

mune-related adverse events due to checkpoint inhibition.
Nat Rev Neurol 2024,;20:509-525.

. Larkin J, Hodi FS, Wolchok JD. Combined nivolumab and

ipilimumab or monotherapy in untreated melanoma. N £ng/
JMed 2015;373:1270-1271.

Spain L, Walls G, Julve M, O'Meara K, Schmid T, Kalaitzaki
E, et al. Neurotoxicity from immune-checkpoint inhibition in
the treatment of melanoma: a single centre experience and
review of the literature. Ann Oncol 2017;28:377-385.

Kao JC, Liao B, Markovic SN, Klein CJ, Naddaf E, Staff
NP, et al. Neurological complications associated with an-
ti-programmed death 1 (PD-1) antibodies. JAMA Neurol
2017;74:1216-1222.

Zimmer L, Goldinger SM, Hofmann L, Loquai C, Ugurel S,
Thomas |, et al. Neurological, respiratory, musculoskeletal,
cardiac and ocular side-effects of anti-PD-1 therapy. Fur J
Cancer 2016;60:210-225.

Reynolds KL, Guidon AC. Diagnosis and management of
immune checkpoint inhibitor-associated neurologic toxic-
ity: illustrative case and review of the literature. Oncologist
2019;24:435-443.

Puzanov I, Diab A, Abdallah K, Bingham CO 3rd, Brogdon
C, Dadu R, et al. Managing toxicities associated with im-
mune checkpoint inhibitors: consensus recommendations
from the Society for Immunotherapy of Cancer (SITC)
toxicity management working group. J Immunother Cancer
2017;5:95.

Farina A, Villagran-Garcia M, Vogrig A, Zekeridou A,
Muniz-Castrillo S, Velasco R, et al. Neurological adverse
events of immune checkpoint inhibitors and the develop-
ment of paraneoplastic neurological syndromes. Lancet Neu-
rol 2024,23:81-94.

thetdl@EAsta|X| H162 M1=, 2025

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Cuzzubbo S, Javeri F, Tissier M, Roumi A, Barlog C, Doridam
J, et al. Neurological adverse events associated with immune
checkpoint inhibitors: review of the literature. Eur J Cancer
2017;73:1-8.

Suzuki S, Ishikawa N, Konoeda F, Seki N, Fukushima S, Taka-
hashi K, et al. Nivolumab-related myasthenia gravis with
myositis and myocarditis in Japan. Neurology 2017;89:1127-
1134.

National Cancer Institute. Common terminology criteria
for adverse events (CTCAE) version 5.0 [Internet]. Bethes-
da: National Cancer Institute, 2017 [cited 2017 Nov 27].
Available from: https://ctep.cancer.gov/protocoldevelop-
ment/electronic_applications/docs/ctcae_v5_quick_refer-
ence_5x7.pdf.

Neilan TG, Rothenberg ML, Amiri-Kordestani L, Sullivan RJ,
Steingart RM, Gregory W, et al. Myocarditis associated with
immune checkpoint inhibitors: an expert consensus on data
gaps and a call to action. Oncologist 2018;23:874-878.
Haanen JBAG, Carbonnel F, Robert C, Kerr KM, Peters S,
Larkin J, et al. Management of toxicities from immunother-
apy: ESMO clinical practice guidelines for diagnosis, treat-
ment and follow-up.Ann Oncol 2017;28:iv119-iv142.
Brahmer JR, Lacchetti C, Schneider BJ, Atkins MB, Brassil
KJ, Caterino JM, et al. Management of immune-related
adverse events in patients treated with immune checkpoint
inhibitor therapy: American Society of Clinical Oncology
clinical practice guideline. / Clin Oncol 2018;36:1714-1768.
Mélet J, Mulleman D, Goupille P, Ribourtout B, Watier H,
Thibault G. Rituximab-induced T cell depletion in patients
with rheumatoid arthritis: association with clinical response.
Arthritis Rheum 2013;65:2783-2790.

van Koningsveld R, Schmitz PI, Meché FG, Visser LH, Meul-
stee J, van Doorn PA. Effect of methylprednisolone when
added to standard treatment with intravenous immunoglob-
ulin for Guillain-Barré syndrome: randomised trial. Lancet
2004;363:192-196.

Horvat TZ, Adel NG, Dang TO, Momtaz P, Postow MA, Cal-
lahan MK, et al. Immune-related adverse events, need for
systemic immunosuppression, and effects on survival and
time to treatment failure in patients with melanoma treated
with ipilimumab at Memorial Sloan Kettering Cancer Cen-
ter./ Clin Oncol 2015;33:3193-3198.

Faje AT, Lawrence D, Flaherty K, Freedman C, Fadden R, Ru-
bin K, et al. High-dose glucocorticoids for the treatment of
ipilimumab-induced hypophysitis is associated with reduced
survival in patients with melanoma. Cancer 2018;124:3706-
3714.

Touat M, Talmasov D, Ricard D, Psimaras D. Neurological
toxicities associated with immune-checkpoint inhibitors.
Curr Opin Neurol 2017;30:659-668.

Weber JS, Hodi FS, Wolchok JD, Topalian SL, Schadendorf
D, Larkin J, et al. Safety profile of nivolumab monotherapy: a



Neurological irAE

pooled analysis of patients with advanced melanoma. J Clin tor therapy in patients with advanced melanoma and preex-
Oncol 2017;35:785-792. isting autoimmunity or ipilimumab-triggered autoimmunity.
28. Gutzmer R, Koop A, Meier F, Hassel JC, Terheyden P, Zim- EurJ Cancer 2017;75:24-32.

mer L, et al. Programmed cell death protein-1 (PD-1) inhibi-

J Mult Scler Neuroimmunol Vol. 16, No. 1, 2025 7



