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How to Submit Questions 
• Click the “Q&A” icon located on at the bottom of your 

Zoom control panel

• 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)



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; Idera; Incyte; Iovance; 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 II melanoma; various combination strategies with 

checkpoint inhibitors and vaccine-based approaches/targeted agents.



Timeline of Select FDA Approvals of ICIs

2011: 
Ipilimumab
Melanoma

2014: 
Nivolumab, 

Pembrolizumab
Melanoma

2015: 
Nivolumab ± Ipilimumab
Melanoma, NSCLC, RCC

Pembrolizumab
NSCLC

2016: 
Atezolizumab

Bladder, NSCLC
Nivolumab

HNSCC, Hodgkin 
Lymphoma

Pembrolizumab
HNSCC

2017: 
Avelumab

Merkel Cell
Durvalumab

Bladder
Nivolumab

CRC, HCC, Bladder
Pembrolizumab
Gastric, Hodgkin 

Lymphoma, 
MSI-H/dMMR

2018:
Cemiplimab

Cutaneous SCC
Durvalumab

NSCLC
Nivolumab ± Ipilimumab

CRC, RCC, SCLC
Pembrolizumab
Cervical, HCC, 

Merkel Cell, PMBCL

2019:
Atezolizumab 

SCLC
Avelumab

RCC
Pembrolizumab

Esophageal, RCC, 
SCLC 

2020: 
Avelumab

Bladder
Atezolizumab 

HCC, Melanoma
Durvalumab

SCLC
Nivolumab + Ipilimumab

HCC, Mesothelioma, NSCLC
Pembrolizumab 

Bladder, CRC, Cutaneous SCC, 
TMB-H

2021: 
Cemiplimab

Basal Cell Carcinoma, 
NSCLC

Dostarlimab
dMMR, Endometrial

Nivolumab
Gastric

Pembrolizumab
Breast, Cervical, 

Endometrial, Gastric

2022
Atezolizumab

ASPS
Cemiplimab

NSCLC
Durvalumab ± Tremelimumab

Biliary Track, HCC, NSCLC
Nivolumab 

+ Relatlimab
Melanoma

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



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



Jamal, Journal of Rheumatology, 2020
Molina, Oncologist, 2021
Wang, JAMA Onc, 2018
Arnaud-Coffin, IJC, 2019



Cross-antigen recognition

10JAMA Oncol. 2019 Aug 22. doi: 10.1001/jamaoncol.2019.3221. [Epub ahead of print]

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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Kinetics of main irAEs.

Martins, F., Sofiya, LAdverse effects of immune-checkpoint inhibitors: epidemiology, management and 
surveillance. Nature Reviews Clinical Oncology 16, 563–580.. 



Management Guidelines 

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

Brahmer JR et al. J Immunother Cancer. 2021;9(6):e002435.NCCN. Clinical Practice Guidelines in Oncology.  Management of 
Immunotherapy-Related Toxicities, version 2.2023. Accessed May 10, 2023. 
https://www.nccn.org/professionals/physician_gls/pdf/immunotherapy.pdf

Haanen J et al. Ann Oncol. 2022;33(12):1217-1238.



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

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. 13

T-cells reacting to 

antigens in 

healthy tissue
• Myocarditis

• Vitiligo

Cytokine-mediated
• Colitis

• Arthritis

• Skin: psoriasis, 

eczema

Antibody-mediated
• Thyroiditis

• Hemolytic anemia

• Skin – Bullous pemphigoid

• Neurologic (myasthenia 

gravis, transverse myelitis, 

autoimmune encephalitis

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

in normal tissue
• Pituitary toxicity (Hypophysitis)

Increasing T-cell activity against 

antigen that are present in tumours 

and healthy tissue

Increasing levels of pre-

existing autoantibodies

Increasing level of 

inflammatory cytokines
Enhancing complement-mediated 

inflammation due to direct binding 

of an anti-CTLA-4 antibody with 

CTLA-4 expressed on normal tissue

Tumour with antigen 

and activated T cells

Antithyroid 

antibodiesActivated 

T cell

Activated 

T cell
Cytokines

Anti–CTLA-4 

antibody

CTLA-4 on 

pituitary

Complement-mediated 

inflammation



Immunomodulatory Agents to 
Manage irAEs

• Steroids (prednisone, methylprednisolone): nonspecific anti-
inflammatory 

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

• Biologic agents

• Abatacept: targets CTLA-4 (T-cells)

• Rituximab: targets CD20 (B-cells)

• Infliximab: targets TNF-α

• Tocilizumab: targets IL-6

• Vedolizumab: α4β7 integrin inhibitor

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



Our tools to treat toxicity are very crude?

Blum, Rouhani, Sullivan. Immunological Reviews 2023



Perez-Ruiz et al. Nature (2019)



Perlmutter Cancer CenterNYU S22-00325

A Phase II Study of the Interleukin-6 Receptor Blocking Antibody 
Sarilumab in Combination with Ipilimumab, Nivolumab and Relatlimab in 

Patients with Unresectable Stage III or Stage IV Melanoma

 

Abbreviations: C = cycle, D= day; FU = follow-up; Ipi = ipilimumab; Nivo = nivolumab; PD = progressive disease;. 

 

 

 

 

FU Visit 1 
30 + 7 
Days 

after EOT 

FU Visit 2 
90 + 7 

Days after 

FU Visit 1 

Survival FU 
Visit3 

months + 
14 days 

after FU 2 

Induction cycle: 
8 weeks 

 
 

Ipilimumab at 1 mg/kg D1 
IV 

Nivolumab 480 
mg/Relatlimab 160 mg D1, 

D29 
Sarilumab 150 mg SC D1, 

15, 29, 43 
 

Maintetnance cycle 1-2:  
8 weeks 

 
 

Ipilimumab at 1 mg/kg D1 
IV 

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 
IV 

Nivolumab 480 
mg/Relatlimab 160 mg D1, 

D29 
 



Management:
Increase hydration
Avoid Caffeine/Smoking 
Biotene, Xylimelts, sugar-free gum
Pilocarpine
Topical fluoride 
Very severe – consider steroids/hold ICI 

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



Does irAE treatment mitigate benefit?

Amin et al. ASCO 2009
Lorigan et al. ESMO 2010
Baurain et al. ASCO 2012



Key Takeaways: Impact on Practice

Education leads to Identification 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

…………


