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Overview

New Therapies for the Treatment of
Cancers that involve targeting the
Immune System

Immune Checkpoint Inhibitors (ICIs)

Immune Relateo

Adverse Events

Neurological Toxicities



Cancer-Immunity Cycle

Trafficking of T cells o _
Infiltration of T cells into tumors
6 (CTLs, endothelial cells)

Priming and activation
(APCs & T cells) 9

Recognition of
cancer cells by
T cells (CTLs,
cancer cells)

Cancer antigen presentation
(dendritic cells/APCs)

a Killing of cancer cells

Release of cancer cell (immune and cancer cells)

antigens (cancer cell death)
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Priming and activation Trafficking
coz8/B7.1  (CINNIENE of T cells
CD137/CD137L PD-L1/PD-1 to tumors
OX40/0X40L  PD-L1/B7.1

CX3CL1
CXCL9

CXCL1Q
CCL5

CD27/CD70 Prostaglandins

HVEM

GITR
IL-2
IL-12

C

ancer antigen presentation
TNF-a IL-10
IL-1 IL-4
IFN-a IL-13
CD40L/CD40
CDN

ATP

HMGB1

TLR
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Release of cancer cell antigens
Immunogenic cell death
Tolergenic cell death

M Stimulatory factors
™ Inhibitors

Infiltration of T cells into tumors

LFA1/ICAM1 VEGF
Selectins Endothelin B receptor

Recognition of cancer
cells by T cells
T cell receptor

Reduced pMHC
on cancer cells

Killing of  [[EEENIEEN | /G-3

cancercells PD-L1/B7.1 Arginase

IDO MICA/MICB
IFN-y TGF-B B7-H4
T cell granule  BTLA TIM-3/
content VISTA phospholipids

Chen DS and Mellman I: Immunity 39:1, 2013
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Role of CTLA-4

CD80 or
CD86 CTLA4 to
CD28 cell surface | ¢ N
- Intracellular
Naive or vesicle
resting T cell
MAYO Pardoll DM: Nat Rev 12:252, 2012
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Role of PD-1 & PD-L1/L2

, . Co-stimulatin T 48
Co-stimulating  receptor ’ Trafficking
ligand of T cells to Tissue
\ \ peripheral
tissues
§ :) ﬁ :o
—
\ /) PDL1
or PDL2

Priming of

Antigen-experienced
T cells T cell

| INTNdMmation |

MAYO Pardoll DM: Nat Rev 12:252, 2012
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Anti-PD-1 Antibody
Nivolumab
Pembrolizumab
Lambrolizumab Anti-PD-L1 Antibody
Anti-CTLA-4 Antibody Pidilizumab Atezolizumab
Ipilimumab Cemiplimab Avelumab
Tremelimumab Durvalumab

N

Immune
checkpoint
Inhibitors
(ICI)
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The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812

AUGUST 19, 2010

VOL. 363 NO. B

Improved Survival with Ipilimumab in Patients

with Metastatic Melanoma

F. Stephen Hodi, M.D., Steven . O'Day, M.D., David F. McDermott, M.D., Robert W. Weber, M.D.,
Jeffrey A. Sosman, M.D., John B. Haanen, M.D., Rene Gonzalez, M.D., Caroline Robert, M.D., Ph.D.,

Dirk Schadendorf, M.D., Jessica C. Hassel, M.D., Wallace Akerley, M.D., Alfons J.M. van den Eertwegh, M.D., Ph.D.,

Jose Lutzky, M.D., Paul Lorigan, M.D., Julia M. Vaubel, M.D., Gerald P. Linette, M.D., Ph.D., David Hogg, M.D.,
Christian H. Ottensmeier, M.D., Ph.D., Celeste Lebbé, M.D., Christian Peschel, M.D., lan Quirt, M.D.,
Joseph L. Clark, M.D., Jedd D. Wolchek, M.D., Ph.D., Jeffrey S. Weber, M.D., Ph.D., Jason Tian, Ph.D.,

Michael . Yellin, M.D., Geoffrey M. Nichol, M.B., Ch.B., Axel Hoos, M.D., Ph.D., and Walter J. Urba, M.D., Ph.D.

676 patients

403 patients
Ipilimumab +
gp100 vaccine

137 patients
Ipilimumab

136 patients
gp100 vaccine
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Phase I Study of Single-Agent Anti-Programmed Death-1
(MDX-1106) in Refractory Solid Tumors: Safety, Clinical
Activity, Pharmacodynamics, and Immunologic Correlates

Julie R. Brahmer, G .';'lr.I G. Drake, Ira hn.'.': r, John D. Powderly, Joel Picus, William H. Sharfiman,

Elizabeth Stankevich, Alice Pons, Theresa M
Mark Selby, Janis ]
and Suzanme L. Jcm.'.urr

From the Johns Hopkins University
School of Medicine and the Sidney

Kimmel Comprehensive Cancer Center,

Baltimore, MD; Henry Ford Health
Systems, Detroit, Ml; Carolina BioOn-

~alaav Inetitiite Hiintereville NC-

. Taube, Robert Anders, Li

v, Tracee L McMiller, Marta M. Gilson, [n’.urm u Wang.
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Phase I Study o
(MDX-1106) i1
Activity, Pharn

Julie R. Brahmer, Charles |
Elizabeth Stankevich, Alice
Mark Selby, Janis M. Taul
and Suzanne L. Topalian
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antitumor immunity Th
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ORIGINAL ARTICLE

Nivolumab in Previously Untreated
Melanoma without BRAF Mutation

Caroline Robert, M.D., Ph.D., Georgina V. Long, M.D., Ph.D., Benjamin Brady, M.D.,
Caroline Dutriaux, M.D., Michele Maio, M.D., Laurent Mortier, M.D.,
Jessica C. Hassel, M.D., Piotr Rutkowski, M.D., Ph.D., Catriona McNeil, M.D., Ph.D.,
Ewa Kalinka-Warzocha, M.D., Ph.D., Kerry J. Savage, M.D.,

Micaela M. Hernberg, M.D., Ph.D., Celeste Lebbé, M.D., Ph.D.,

Julie Charles, M.D., Ph.D., Catalin Mihalcioiu, M.D., Vanna Chiarion-Sileni, M.D.,
Cornelia Mauch, M.D., Ph.D., Francesco Cognetti, M.D., Ana Arance, M.D., Ph.D.,
Henrik Schmidt, M.D., D.M.Sc., Dirk Schadendorf, M.D., Helen Gogas, M.D.,
Lotta Lundgren-Eriksson, M.D., Christine Horak, Ph.D., Brian Sharkey, Ph.D.,
lan M. Waxman, M.D., Victoria Atkinson, M.D., and Paolo A. Ascierto, M.D.

Progression-Free Survival Overall Survival

100 -

0 80 -
% o -

HR 0.43 (95% Cl 0.34-0.56) )
P<0.001 Nivolumab

Nivolumab Dacarbazine

‘ ORIGINAL ARTICLE

Pembrolizumab versus Ipilimumab
in Advanced Melanoma

Caroline Robert, M.D., Ph.D., Jacob Schachter, M.D., Georgina V. Long, M.D., Ph.D.,
Ana Arance, M.D., Ph.D., Jean Jacques Grob, M.D., Ph.D., Laurent Mortier, M.D., Ph.D.,
Adil Daud, M.D., Matteo S. Carlino, M.B., B.S., Catriona McNeil, M.D., Ph.D.,
Michal Lotem, M.D., James Larkin, M.D., Ph.D., Paul Lorigan, M.D.,

Bart Neyns, M.D., Ph.D., Christian U. Blank, M.D., Ph.D., Omid Hamid, M.D.,
Christine Mateus, M.D., Ronnie Shapira-Frommer, M.D., Michele Kosh, R.N., B.S.N.,
Honghong Zhou, Ph.D., Nageatte Ibrahim, M.D., Scot Ebbinghaus, M.D.,
and Antoni Ribas, M.D., Ph.D., for the KEYNOTE-006 investigators*

Progression-Free Survival Overall Survival

40 -
20 - Dacarbazine 4 HR 0.42 (99.79% CI 0.25-0.73)
0 P<0.001
O 3 6 9 12 15 18 O 3 6 9 12 15 18
At risk (n0.) Months Months

— 210 116 82 57 12 1
— 208 74 28 12 0 0
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210 185 150 105 45 8 0
208 177 123 82 22 3 0

Robert et al: NEJM 372:320, 2015

100
80 -
60 -
%
40 - .
Pembrolizumab, Q2W
20 - Pembrolizumab, Q3W
0 === |pilimumab
0O 2 4 6 8 10 12 14 0 2 4 6 8 1012 14 16 18
At risk (n0) Months Months

— 279 231 147 98 49 7 2 0
m— 277 235 133 95 53 7 1 1

w278 186

88 42 18 2 0 O

279 266 248 233 219 212 177 67 19 O
277 266 251 238 215 202 158 71 18 O
278 242 212 188 169 157 117 51 17 O

Robert et al: NEJM 372:2521, 2015
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Phase Il — CTLA-4 blockade improves

Nivolumab for HL and both PD-1
for metastatic head and neck

[ survival in advanced melanoma

PD-1 blockade induces tumor
regression in variety of solid tumors

Approval of
Ipilimumab
for advanced
melanoma

PD-1 for metastatic
melanoma
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PD-1 2" line tx for
squamous and NSCLC

1 and metastatic RCC

Ipilimumab + Nivolumab

for Advanced Melanoma [

Pembro for NSCLC
expressing PD-L1

and chemo-

Atezolizumab for
urothelial cancer

resistant NSCLC

PD-1 blockade for
advanced urothelial
carcinoma

- A all metastatic solid tumor types
classified as MSI-hi or AMMR

Pembro as a 2" line treatment for

Pembro for adult and
pediatric refractory or
relapsed HL

Avelumab as 1st line tx for
Merkel cell carcinoma and
2" |ine for advanced
urothelial cancer

Durvalumab approved as

Nivolumab for relapsed

colorectal cancer with MSI-hi
and advanced liver cancer

Nivolumab as 1st line
for advanced RCC

Pembro for metastatic

cancer

2nd line tx for advanced
urothelial cancer

Pembro for advanced/
re-current cancer of
stomach and GE junction

Pembrolizumab
for Merkel cell
carcinoma

or recurrent cervical [

Nivolumab for
progressed SCLC

Cemiplimab for
cutaneous SCC

Pembrolizumab
for liver cancer

Pembrolizumab for
Merkel cell carcinoma

Ipilimumab + Nivolumab for ]
relapsed/refractory colorectal ca

Atezolizumab
for SCLC

Pembrolizumanb
for first line tx of
NSCLC




Neuro

Endocrine

Hyperthyroidism

Hypothyroidis
Adrenalitis
Hypophysitis

Liver

Hepatitis

Renal

Nephritis

Skin
Pruritis
Rash
Vitiligo
Mucositis
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Ocular

Uveitis
Iritis
Retinopathy

Respiratory

Pneumonitis

Cardiovascular

Myocarditis
Pericarditis
Vasculitis

Gl
Diarrhea
Colitis
Enteritis

Blood

Hemolytic anemia
Thrombocytopenia
Neutropenia
Hemophilia

H CTLA-4
W PD-1/PD-L1
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Nervous System Targets

Muscle
- necrotizing myopath
- PM/DM -
v Nerve
- peripheral neuropathy
- mononeuropathy

- brachial plexopathy
- lumbosacral plexopathy

Neuromuscular junction
- MG

© MAYO CLINIC

Brain

- encephalitis

- asgptic meningitis

- optic neuritis

- PRES/MERS

- cerebellar ataxia

- retinopathy

- intranuclear ophthalmoplegia

s
g(( (<

/(f%(

Spinal cord

' \gﬁ - transverse
Ngglg root AN myelitis

- CIDP
- polyradiculopathy

© MAYO CLINIC
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Frequency of Neurologic Immune Related Adverse

Events (NIrAES)

Incidence of neurological AEs in patients included in clinical trials

Incidence of any grade nAEs,
% (range of reported

Incidence of grade 3-4 nAEs, %

Class antibody Drugs Pt (no.) incidence) (range of reported incidence)

Anti-CTLA4 All 3672 3.8 (0-27.3) 0.7 (0-7.1)
Ipilimumab 2734 3.0 (0-22.2) 0.8 (0-7.1)
Tremelimanab 938 6.3 (0-27.3) 0.3 (0-3.5)

Anti-PD1 All 5076 6.1 (0-26.8) 0.4 (0-5.0)
Nivolumab 2536 5.2 (0-23.5) 0.4 (0-5.0)
Pembrolizumab 2333 6.3 (0-26.8) 0.2 (0-1.7)
Lambrolizumab 135 21.5 0
Pidilizumab 72 5.6 5.6

Anti-CTLA4 All 460 12.0 (10.2-18.9) 0.7 (0-2.1)

CTLA4 + anti-PD1

Series Frequency (%) Onset within 4 mo (%)

Germany (Zimmer et al: Eur J Ca 60, 2016) 3.2 PD-1 75

Mayo Clinic (Kao et al: JAMA Neurol 74, 2017) 2.9 PD-1 60

London (Spain et al: Annals of Oncol 28, 2017) 2.4 PD-1 & CTLA-4 80

Germany (Voskens et al: PLoSone 8, 2013) 1.4 CTLA-4 73
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Myasthenia Gravis

Frequency 0.12-0.2%
Occurs following 1-4 treatments (median 2)

Clinical presentation
De novo 2/3, pre-existing or AchR Ab +
Only 18% pure ocular

nivoMG IMG

n=12 n=105 P Literature
Age, y, mean +/- SD 73.5+6.3 47.8 +16.7 <0.001
MGFA classification class 5, no. (%) 6 (50) 7 (7) 0.004 overall
Facial muscle weakness, no. (%) 5(42) 12 (11) 0.02
Dysphagia, no. (%) 7 (58) 23 (22) 0.02
Dysarthria , no. (%) 6 (50) 18 (17) 0.02
Dyspnea, no. (%) 8 (67) 12 (11) <0.001
Respiratory support, no. (%) 5(42) 7 (7) 0.001 12/24 (50%)
AchR Ab + (%) 10 (83) 82 (78) 1.0




Myasthenia Gravis

Patients’ Daily Living Abilities Determined
on the Basis of Performance Status (PS)

— 100 -
e —~
S  500- - S
3 kS
0 80 -
D —~100- S =
o2 = g
£ 50- 5 G 60 -
B o i -
£ O . ® o
S 9 10- - c 40 -
-B"E ° P o
8 CG ) (] 4:
CES 1.0- ¢ § 8 20 -
= o 0 O
e 0 [ . — LA o
< oo B 0.
nivoMG IMG |nivoMG IMG ”nivoMG IMG ”nivoMG IMG |
n=12 n=105 Before onset  Worst condition  After treatment
MAYO Suzuki S et al: Neurology 89:1127, 2017
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Myasthenia Gravis
Myositis Overlap Syndrome

°
nivoMG iMG 10,000 - o
n=12 n=105 P Literature e
Creatine kinase IU/L 4799 + 4415 119+193 0.003 T 20/23 (87) o~ °%
Myositis, no. (%) 4 (33) 1(1) <0.001  6/20 biopsy proven e~ 5,000 -
Myocarditis, no. (%) 3 (25) 0 (0) <0.001 \2/ o .
Thymoma, no. (%) 0 (0) 24 (23) 0.1 o 1,000 - c
)
g °
—_— - o
= 500 .
& . <
= 100
qv)
()]
3 °
@) 50 -
nivoMG  IMG
n=12 n=105
MAYO Suzuki S et al: Neurology 89:1127, 2017
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Myopathy

Liewluck et al 2018, PD-1 (n=5)

Touat et al 2018, CTLA-4, PD-1, PD-L1 (n=10)

Frequency, no. (%)

5/654 (0.76)

Age, median (range) 76 (55-86) 73 (56-87)
Gender (M:F) 5:0 7.3
Days to onset 30 (17-72) 25 (5-87)
Time to max severity (d) 9 (6-30) 1->21
Ocular 3 7
Bulbar 3 2
Neck flexor 4 7
Proximal 4 7
Myalgias 8

CK (U/L) 333 (72-7307) 2,668 (1,059-16,620)
RNS 0 0
Myopathic EMG 5/5 9/9
Achr ab + 1 0
Striational ab + 3 range (1:3840-1:61,440)

Myositis associated ab 1 (PM/Scl) 0




MAYO Haddoz et al: Ann Oncol 28:673, 2017
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Patient 6 Patient 7

a - a -
% . &3 o 1

/L ‘ '

| | . h.

\ () { \ L) { \ () \ '.

(i) U :
Patient 3 Patient 4

Patient 8 Patient 9

s‘ f'f‘(h
n \

Patient 10

Touat et al: Neurology 2018; epub.
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Myopathy
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WHO Myopathy cohort

n=180
Median age 71 (29-90)
|CI monotherapy 153 (85%)
Time to onset ( days) 26/61 (18-39)
Myocarditis 29 (16.1%)
Myasthenia gravis like sxs 28 (15.6%)
Death 36/170 (21.2%)
Severe complications 49.4%

 Prior to 2016: 0.5 cases/mo
« 2016: 3.6 cases/mo

« 2017: 7.3 cases/mo

« 2018: approx 1lcases/mo
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Overlap Syndrome —
Role of AchAb and B Cells

Mean 128 (45-435)
pre-treatment CK

15-day 1021 (28-3939)
post-treatment CK

# of pts with 4/8 (762-16037
elevated CK within 5 wks)

# with weakness 4/8*

# with elevated
pre-tx AchR Ab

# with elevated
pre-tx striational Ab

# with MSA Ab +

NMJ defect by NCS

# with myocarditis

4/8 (titer: 0.24-2.59)
3/8 (titer: 3840- 30,720)

0/8
1/4
1/4

% of PBMCs % of PBMCs

% of PBMCs

 Thymoma — MG 30%, Myositis 5%

 Phase | trial of avelumab

+
20 - CD19+ B Cells
15 - .
10 ‘
5 -
0 O = ]
Myositis No Myositis
+
50 - CD8+ T Cells
40 -
30 - % -
20 - ——
10 - "
O -y
Myositis No Myositis
I\/%el_oid Derived Suppressor cel
15
10 { =—fp—
E— —=—
5 A =
O -,
Myositis No Myositis

« 7 with recurrent thymoma
+ 1 with recurrent thymic carcinoma

% of PBMCs

% of PBMCs

Is

% of PBMCs

50 -
40 -
30 -
20 A
10 -

0

CD4+ T Cells
o
_
e —— "
Myositis No Myositis

Natural Killer Cells

—

ON S~ OO
| I R N E— |

O R N W »
| I R B

Myositis No Myositis

Regulatory T cells

—I—

— —

Myositis No Myositis



Table 3. Immune-related adverse events of any grade and
G3/G4 immune-related adverse events by subgroups

ROle Of Pre'EXIStlng Patients with Flare of

. . Category irAEs, n (%) AIDS (%)
Autoimmune Disease Overal (751
NCI-CTC AE 32_2 (42.9, 95%
o . . Any grade & B ommh Ly
* Pre-existing autoimmune disease:  c3c 69-1L.3)
. . . No pre-existing
Higher incidence of any S 0
grade irAE higher e g
G3/G4 59 (8.8, 95% CI):

65.9% vs 39.9% 6.7-11.2

Pre-existing AIDs
(85 patients)

. . . . NCI-CTC AE
* Inactive and active pre-existing Any grade 56 (659 5%
AID, Q, ECOG performance status = ARV R
<2 — higher incidence of any LA
grade IrAEs AR cpem e
_ - _ G3/G4 g&s&%mbn ggsieé'gs%'0|:
- No significant differences were e ADS — —
observed regarding grade ¥ irAEs  tciereie 0 0
_ _ Ay grade Ci345:5320  Cl: 18.7.56.1)
* Not associated with PFS or OS eeles Toasy © O G Teas

@y



Changes in Circulating B Cells Prior to IrAEs

Before Before After
o) a by
o A, o
o] [e} o]
< < <t
3 3 3
= = =
0 (3} (3}
o o o
3.9
S S 15
£ g g
£ £ £
£ £l 215
o 2010 ol
o Oloss A o!'s
CcD19 ——»
[J Before [] After
*kk
* L[]
P 3507 * - 8071 )
3 > 2.5 -
o o 2.
@ N 3.0
) n 20 .
=i o
c
© o 15 2.0
5 2 =
1.0
2 £ : 1.0 L
: alEln
£ 0.0 0.0
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aPD1

aCTLA4 Combo

aPD1 oCTLA4 Combo

aPD1 aCTLA4 Combo

B cell clonality

Clonality (1/Normalized
Shannon entrophy)

0.10
0.08
0.06
0.04
0.02
0.00

0.20 P=0.06 i
0.15 -
0.10 -
0.05 -
0.00

CD21Nh CD21l°

[ Before [ After
o

o

» s

Combination aCTLAS oEl

CD21N

CD21lk

[ERN
N
o

o
o

N
o

0

Time of onset (days)

Fold change B cells

0204060810
Fold change B cells

[ Before [ After

*k *k

=
o
J

o
o

o
o
L

Grades Grades

1-2 3-4

Das et al: JCI 128:715, 2018

©2019 MFMER | 3786388-27



Skeletal Muscle Disorders With or

: i . Lymphocytic Infiltrate with
Without Myocarditis as irAEs or ICls Infiltration of the CD3+ T cells
Myocardium
A 63 s’.:;" %
LA
SE
R
- “"-’ . h - - -4
[ ] “.9, ..“.:I g.
Infiltrate with ‘ ‘i" B = Skeletal and
Skeletal muscle Myocardium CD8+ T Cells &, > ;’wf:‘-,‘* R 3 Smooth Muscle
Attack? 4 5, o T ’ “"T'?‘f :
ssnmmnmnn?® % i
Secondary Patient 1
IymphOId o 10 Pretreatment Tumor s g Skeletal Muscle
CD28 /> X. Inhibit tissue 2 E
CD80/86 | i, Unlrlangarr o, 1® e c e i
':" §§ 10! . é Jﬂ.%*’g;@ - E 10! g
Treg |cCTLA4 5 o §gm ¢ g Z
APC —— 2 8
06 T Rt P cé B R PR 0 0 100 1@ 108
- - - - No. of T-Cell Clones No. of T-Cell Clones No. of T-Cell Clones
‘h Anti-PD-1 antibody Anti-CTLA4 antibody ‘h in Cardiac Muscle in Cardiac Muscle in Cardiac Muscle
Patient 2
. . . Pretreatment Tumor Post-treatment Tumor Skeletal Muscle
According to Bristol Myers Squibb corporate g @ . g 1o
safety databases until Apr 2016 SEl cemidr O 5Ol e © g O
1 141 Q3 1 8 e % o E ! B e « 0-. % I 8620 e
* 15/20,594 (0.09%) with myocarditis after et et : s - $ L
o 1 o ccoo e 1 o oo 100. o oocome
PD-1, CTLA-4 or both I R S I R
° Combo — more frequent and severe 0 100 101 102 10 0 100 101 102 108 0 100 10! 102 108
No. of TTCeII Clones No. of TTCeII Clones No. of TTCeII Clones
Compared to Pd_l 0.27% VS 0.06% in Cardiac Muscle in Cardiac Muscle in Cardiac Muscle

Mo« Median 17 days after first treatment
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Full-Brown IIMs Progressed
from the Prodromal Phase IIMs

J,IM-
predisposed

IIM-
predisposed

1IM-
predisposed

CDS8 CD8
T Cells T Cells
PD-1 PD-1 PD-1
Attack 4'4 4"
PDL-1 PoL-1 PDL.1
Cell Skeletal muscle Skin

Attack Attack? T
Attack 1 ‘

Activation

Activation
CTLA4

IIM-predisposed
CDS8 T Cells CTLA4 Secondary
= \Tcell PP lymphoid
cosoiss || %y, Inhibition X = cos ™ tissue
g T } cosoiss
APC

APC

CTLA4 | s
i
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Peripheral Nerve

Chronic Inflammatory
Demyelinating
Polyradiculoneuropathy

Axonal
polyradiculopathy

Guillain Barré
Syndrome

Brachial plexopathy

Mononeuropathy Peripheral Neuropathy
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Vasculitic Neuropathy

Teased Fibers
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Treatment Recommendations for Neurological IrAE

Grade

CTCAE Recommendation

1 Continue ICPI therapy with close monitoring

22 Hold ICPI until determine nature and progression of the
IrAE and initiate corticosteroids equivalent of
methylprednisolone 1-4 mg/kg

3or4 Discontinue ICPI and may need to escalate to pulse dose

methylprednisolone 1 gm daily for 5 days with taper over
4-6 weeks, may need IVIG/PLEX
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Special Considerations

Neurologic irAE

Special Considerations

Myositis/Myopathy

Myasthenia Gravis

Guillain Barré Syndrome
Peripheral Neuropathy
Aseptic Meningitis/Encephalitis

Consider addition of IVIG/PLEX at Grade 2

Pyridostigmine
PLEX for crisis

IVIG or PLEX (consider corticosteroids)
Grade 3-4 any weakness or gait instability

Tx with acyclovir (+/- bacterial)

Add IVIG to severe or progressing
encephalitis or positive OC bands




Final Thoughts

- Can you rechallenge?

Guidelines currently do not suggest rechallenging with
Grade 3-4 toxicities (most of NirAE’s)

Ocular myasthenia gravis, meningoencephalitis

2 cases of myositis rechallenged successfully (PD-L1,
CTLA-4/PD-1; 1 with prednisone 20 mg/d)

* Increasing frequency of NirAE'’s
Will be seen with expanding use as 18t line therapy

Wil not have had other therapies suppressing immune
system prior to treatment

MAYO
CLINIC

@y



Justin Kao, MD

Teerin Liewluck, MD

Nathan Staff, MD

Elie Naddaf, MD
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Questions & Discussion
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Peripheral Nerve

Guillain Barre Syndrome

3"d most common NirAE
Variable onset

Similar to GBS (CSF, EMG, MRI)
IVIG/PLEX, ? steroid
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Peripheral Nerve

Chronic Inflammatory Demyelinating
Polyradiculoneuropathy

Rare NIrAE
Similar to CIDP (CSF, EMG, MRI)
IVIG/PLEX/steroids
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Peripheral Nerve

Axonal polyradiculopathy

Motor predominant
Asymmetric over weeks to months
Elev CSF protein, MRI enhancing roots
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Peripheral Nerve

Brachial plexopathy

Rare NIrAE

PD-1

Lower trunk plexopathies
Acute onset

Improvement with treatment
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Peripheral Nerve

Mononeuropathy

Cranial nerve — VI, VII
Enteric
Phrenic
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Peripheral Nerve

Peripheral Neuropathy

Variable types
Sensory
Sensorimotor
Mononeuritis multiplex
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