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Webinar Agenda

Welcome and Introductions

Omid Hamid, MD

Gl Effects: Colitis, Pancreatitis, Duodenitis

Charlotte Ariyan, MD, PhD

Endocrine, Hypoadrenalism

Krista Rubin, MS, FNP-BC

Neuromuscular AEs, Triple M Syndrome

Shaheer Khan, DO

Q&A Session and Round-table Discussion
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Omid Hamid, MD




How to Submit Questions

Click the “Q&A” icon located on at the bottom of your Welcome to Q&A

Zoom control panel Questions you ask the host and panelists will show up
nere,

Type your question in the Q&A box, then click “Send”
Questions will be answered in the Question & Answer

session at the end of the webinar (as time permits)

I w Type your question here...
& i B
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Raise Hand

| Cancel |




Omid Hamid, MD, has a financial interest/relationship or affiliation in the form of:

Contracted Research For Institution:;

Arcus; Aduro;Akeso; Amgen; Bioatla; BMS; CytomX; Exelixis; Roche Genentech;
GSK; Immunocore; ldera; Incyte; lovance; Merck; Moderna; Merck-Serono;
NextCure; Novartis; Pfizer; Sanofi Regeneron; Seagen;Taiga; Torque; Zelluna

Speakers Bureau participant with:
BMS; Novartis; Pfizer; Sanofi Regeneron

Advisory Board For:

Aduro; Alkermeres; Akeso; Amgen; Beigene; Bioatla; BMS; Roche Genentech;
Gigagen;GSK; Immunocore; Idera; Incyte; Janssen; Merck; NextCure; Novartis;
Partner Therapeutics; Pfizer; Sanofi Regeneron; Seagen; Tempus; Zelluna

Omid Hamid, MD, does intend to discuss either non-FDA-approved or
investigational use for the following products/devices: pembrolizumab as adjuvant
therapy in high-risk stage Il melanoma; various combination strategies with
checkpoint inhibitors and vaccine-based approaches/targeted agents.




Timeline of Select FDA Approvals of ICls

2015: CRC, HCC, Bladder
Pembrolizumab

Nivolumab # Ipilimumab

2011: Melanoma, NSCLC, RCC
Ipilimumab Pembrolizumab
Melanoma NSCLC
2014: 2016:
Nivolumab, Atezolizumab
Pembrolizumab Bladder, NSCLC
Melanoma Nivolumab
HNSCC, Hodgkin
Lymphoma
Pembrolizumab
HNSCC

Vaddepally. Cancers (Basel). 2020;12:738. Cancer Research Institute. FDA approval timeline of active immunotherapies.

2017:
Avelumab
Merkel Cell
Durvalumab
Bladder
Nivolumab

Gastric, Hodgkin

Lymphoma,
MSI-H/dMMR

Nivolumab # Ipilimumab Durvalumab
CRC, RCC, SCLC
Pembrolizumab

Cervical, HCC,
Merkel Cell, PMBCL Pembrolizumab

Cemiplimab
Cutaneous SCC
Durvalumab

2019:
Atezolizumab
SCLC
Avelumab Nivolumab

RCC Gastric
Pembrolizumab Pembrolizumab
Esophageal, RCC, Breast, Cervical,

SCLC Endometrial, Gastric

2020:
Avelumab
Bladder
Atezolizumab
HCC, Melanoma

SCLC
Nivolumab + Ipilimumab
HCC, Mesothelioma, NSCLC

Bladder, CRC, Cutaneous SC
TMB-H



ICl use in cancers is increasing significantly; and is
dramatically altering death rates (in some cancers)
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NEUROLOGIC

Posterior Reversible Encephalopathy
Neuropathy

Guillian-Barre Syndrome

Myelopathy

Autoimmune Encephalitis

Aseptic Meningitis

Myasthenia gravis

Transverse Myelitis

Non-specific symptoms: headache,
tremor, lethargy, memory disturbance,

seizure + Conjunctivitis
« Scleritis, episcleritis
+ Optic neuritis
RESPIRATORY - Blepharitis
+ Cough/dyspnea * Retinitis
* Laryngitis + Peripheral ulcerative keratitis
* Pneumonitis + Vogt-Koyanogi-Harada
+ Bronchitis
* Pleuritis

CARDIOVASCULAR

« Myocarditis

+ Pericarditis

+ Pericardial effusion

+ Arrhythmia

* Hypertension

+ Congestive heart failure

+ Sarcoid-like granulomatosis

Granulomatous lesions
Thrombotic microangiopathy

! ) ENDOCRINE
: Y « Hyper or hypothyroidism
+ Tubulointerstitial nephritis . Hzgzphysiz‘s>° "
+ Acute renal failure + Adrenal insufficiency
« Lupus nephritis » Diabetes

GASTROINTERSTINAL

Diarrhea
Gastritis
Colitis

HEMATOLOGIC :
+ lleitis

+ Autoimmune hemolytic anemia
Red cell aplasia
Thombocytopenia

: Pancreatitis
« Leukopenia/Neutropenia

Hepatitis
Acquired hemophilia

Myelodysplasia RHEUMATOLOGIC

Arthralgias/Myalgias
Inflammatory Polyarthritis
PMR-like

Psoriatic Arthritis

DERMATOLOGIC
Rash/Pruritis

g::,?:;f Oligoarthritis
Vitil Vasculitis
itiligo Sloos Siwid
Bullous pemphigoid icca syndrome
Sarcoidosis
+ Steven-Johnson syndrome s o
Jamal, Journal of Rheumatology, 2020 DRESS syndrome nflammatory myositis
. . Resorptive bone lesions and

Molina, Oncologist, 2021 fractures

Wang, JAMA Onc, 2018
Arnaud-Coffin, 1JC, 2019




Cross-antigen recognition

Figure. Association of Tumor Mutational Burden With Immune-Related Adverse Events During Anti-PD-1

Therapy Across Multiple Cancers
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Association+Between+Immune-Related+Adverse+Events+During+Anti%E2%80%93PD-1+Therapy+and+Tumor+Mutational+Burden
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Management Guidelines

ANNALS.:
: ONCOLOGY

SPECIAL ARTICLE

Management of toxicities from immunotherapy: ESMO Clinical Practice
Guideline for diagnosis, treatment and follow-up®*

Management of Immune-Related Adverse
Events in Patients Treated With Immune
Checkpoint Inhibitor Therapy: ASCO
"Guideline Update

Schneider BJ et al. J Clin Oncol. 2021;39(36):4073-4126.

National Comprehensive Position article and guidel
NCCN | Cancer Network®

Society for Imnmunotherapy of Cancer
NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) (SITC) Clinical praCtice guideline On
Management of immune checkpoint inhibitor-related

Immunotherapy-Related adverse events
Toxicities

NCCN. Clinical Practice Guidelines in Oncology. Management of Brahmer JR et al. J Immunother Cancer. 2021;9(6):e002435.

Immunotherapy-Related Toxicities, version 2.2023. Accessed May 10, 2023.
https://www.nccn.org/professionals/physician_gls/pdf/immunotherapy.pdf



IrAEs Result from Increased or Excessive Immune Activity,
but the Immunomodulatory Cause May Vary

T-cells reacting to
antigens in
healthy tissue

* Myocarditis
 Vitiligo

Cytokine-mediated

« Colitis

« Arthritis

« Skin: psoriasis,
eczema

Adapted from Postow MA, et al. N Engl J Med 2018; 378(2):158-68; and Esfahani K, et al. Nat Rev Clin Oncol 2020; Apr 3. Online ahead of print.
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Enhancing complement-mediated
inflammation due to direct binding
of an anti-CTLA-4 antibody with
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Antibody-mediated

« Thyroiditis

« Hemolytic anemia

« Skin — Bullous pemphigoid

« Neurologic (myasthenia
gravis, fransverse myelitis,
autoimmune encephalitis

Expression of target (e.g., CTLA-4)
in normal tissue

 Pituitary toxicity (Hypophysitis)




[mmunomodulatory Agents to
Manage irAkEs

Steroids (prednisone, methylprednisolone): nonspecific an
inflammatory

 Mycophenolate: relatively selective inhibition of T-cells and B
cells (blocks inosine monophosphate dehydrogenase to preven
purine production)

Biologic agents
» Abatacept: targets CTLA-4 (T-cells)
» Rituximab: targets CD20 (B-cells)
* Infliximab: targets TNF-a
* Tocilizumab: targets IL-6
* Vedolizumab: a4p7 integrin inhibitor

Schneider. JCO. 2021;39:4073. Mycophenolate mofetil Pl. Abatacept PI.
Rituximab PI. Infliximab PI. Tocilizumab PI. Vedolizumab PI.



Lymphocyte depletion

Our tools to treat toxicity are very crude?

Antibody modulation

T cell depletion B cell depletion O S .
anti-thymocyte globulin anti-CD20: rituximab N oY 4=  Plasmapheresis / plasma exchange
. )
anti-CD52: alemtuzumab Ll & 3 s
Inhibition of lymphocyte proliferation ) » Cytokine Modulation
" o o o7} Cytokine inhibitors
Inhibit IL-2 transcription 0,00 % anti-TNEa: infliximab

Calcineurin inhibitors: tacrolimus,
cyclosporine

Inhibit lymphocyte DNA/RNA synthesis

AN

Methotrexate
Azathioprine

anti-IL-6R: tocilizumab
anti-IL-4/1L-13: dupilumab
anti-IL-12/1L-23: ustekinumab

Modulation of pro- or anti-
inflammatory cytokines

Ty

Mycophenolate mofetil
Leflunomide
Sulfasalazine

Cyclophosphamide

-

JAK/STAT inhibitors: tofacitinib
Hydroxychloroguine

\ = Inhibition of T cell
trafficking to the gut

Vedolizumab

/

Inhibition of T cell activation

— e
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CTLA-S fusion

CTLA-4 fusion protein: abatacept

Blum, Rouhani, Sullivan. Immunological Reviews 2023



LETTER

https://doi.org/10.1038/541586-019-1162-y

Prophylactic TNF blockade uncouples efficacy and
toxicity in dual CTLA-4 and PD-1 immunotherapy
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A Phase Il Study of the Interleukin-6 Receptor Blocking Antibody
Sarilumab in Combination with Ipiimumab, Nivolumab and Relaflimab in
Patients with Unresectable Stage Il or Stage IV Melanoma

FU Visit 1
30+7
Days

after EOT

Induction cycle:
8 weeks

Ipilimumab at 1 mg/kg D1
\}

Nivolumab 480
mg/Relatlimab 160 mg D1,
D29
Sarilumab 150 mg SC D1,
15, 29, 43

Maintetnancecycle 1-2:
8 weeks

Ipilimumab at 1 mg/kg D1
v
Nivolumab 480
mg/Relatlimab 160 mg D1,
D29
Sarilumab 150 mg SC D1,
15, 29, 43

Maintenance cycles 3+
Every 8 weeks to 2 years

Ipilimumab at 1 mg/kg D1
v
Nivolumab 480
mg/Relatlimab 160 mg D1,
D29

FU Visit 2
0+7
Days after
FU Visit 1

Survival FU
Visit3

months +
14 days

after FU 2




TABLE 3 Ancillary management recommendations for oral mucosal and salivary irAEs
Topical agents? When to prescribe How to prescri be®
Class | steroid
s Clobetasol propionate 0.05% gel/ointment/solution® Gel is preferred for focal intra-oral Dry affected area and apply gel
* Betamethasone dipropionate 0.05% gel/ointment mucosal lesions or ointment
Class Il steroid OR
+ Dexamethasone solution 0.5 mg/5 ml Solution is preferred for diffuse Saturate a strip of gauze with gel
¢ Fluocinonide 0.05% gel/ointment oral mucosal lesions; clobetasol and apply to affected site for Management:
+ Betamethasone dipropionate 0.05% ointment solution is preferred for grade =3 10 min I h d .
ool ItAES ncrease hydration
Class Il steroid OR Avoid Caffeine/Smoking
* Triamcinolone 0.1% dental paste Ointment is preferred for li Place gel in gingival stent and H :
g oS pren ? g=l I Sinetve Biotene, Xylimelts, sugar-free gum
vermilion lesions (Note: only apply for 10 min
Class IV or V steroid use Class V or lower steroid OR PI|Ocarplne
. X ) or tacrolimus ointment on the ) ) ) . .
. Bluocmjlotr;ggietomde D:LO25/0 ointment vermilion if expecting long-term Swmhj mltof 5;:)Iut|0n for 5 min Top|ca| fluonde
* Desonide 0.05% ointmen . and spit ou
(=2 week) use due to risk of . .
Non-steroidal azent — Very severe — consider steroids/hold ICI
* Tacrolimus 0.1% ointment/solution®
Analgesics
* Viscous lidocaine 2% As needed/tolerated Swish 5-15 ml and spit out
* Aluminum-magnesium-simethicone-diphenhydramine-lidocaine
1:1:1 solution
Sialagogues
Pilocarpine Consider for any grade salivary irAE 5 mg 3 times daily
Cevimeline 30 mg 3 times daily
MNote: Adapted with permission from Oral Pathology: A Comprehensive Text and Atlas, 2" ed (p. 505) by SB Woo, 2017, Elsevier.
“While specific topical steroids are provided, others of equivalent class may be considered.
"To pical therapies may be applied up to four times daily depending on severity and treatment response. Mo food or drink for 20 min following
application.
“Solution requires compounding. \

Klein BA et al. Oral Dis. 2022;28(1):9-22. /



Does irAE treatment mitigate benefit?

No Impact of Systemic Corticosteroids o
1y Clinical Response in Phase lll Study”

Clinical Response Was Not Affected by
Use of Corticosteroids in Phase Il Trials

Steroids prior to response
M No stercids prior to response

=
=
=

= WStercids prior to response assessment 100 5 mSteroids post-response (irCRrPR) \
HMo steroids prior to response assessment EMo stercids post-response (irCRIrPR) SSOC

765 80 769 189 e a

n=29 | n=33 n=g5 n=103

[]

2

CR/PRISD PD or unknown?

Ipilimumab + dacarbazine
No Impact of Systemic Corticosteroids on
Clinical Response in Phase lll Study CA184-024

Patients (%)
s

B
=
L

No apparent impact of steroid use
on ipilimumab responses

iIrCRArPRASD"
80 5 746 157

M Steroids prior to response
M Mo stercids prior to response
&0 =
Excluding patients who L a‘, g
irCR=immune-relx ‘(e mune-related progressive disease; % @
irPR=imm ‘0 mune-related stable disease; H
- 0'\6S eng: May 25-une 2, 2008 Criando, FL- &% Bristol Myers Squibb 2-
et il
el d | . ASCO 2009 CRIPRISD PD or unknown?

Ipilimumab + dacarbazine

sIncluding patients who had SD followed by PD.
CR: k P ; PD=progressive di PR=partial resp ; SD=stable disease
Bisurain et al. Presented at: ASCO Annual Mesting; June 1-5, 2012; Chicago, IL. % Bristol-Myers Squibb




Key Takeaways: Impact on Practice

Education leads to |dentification and Appropriate Therapies

Awareness is the key

Guidelines

Early ID, Slow tapers

DDx: irAE

Look for them as they may travel in bunches

Educate your colleagues




