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Lesterhuis et al, Nature Review,  2011



All Responders

Complete Responders

Partial Responders

Atkins, JCO, 
1999

 FDA Approval for Stage IV, 1998

 Cytokine that stimulates effector T-cells

 ORR ~15%, Complete Response Rate (CR) 
~6%

 Very Toxic
 Hypotension, third spacing, renal, 

respiratory, psych
 ~2% mortality in initial trials

• Strengths
• Long-term OS in 5%
• Proof-of-concept that stage IV 

melanoma pts can be cured
• Caveats

• Low response rate
• Can only be given in specialized 

centers
• Patients must be selected 

carefully

High Dose IL-2



Lesterhuis et al, Nature Review,  2011
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Tumor Mutational Burden



Durable responses and long term Survival

Prieto P A et al. Clin Cancer Res 2012;18:2039-2047

Tremelimumab 10 yr outcome
UCLA and MDACC

N= 147 (M1c:54%)
Median OS= 14 months
Response rate: 15%
5 yr survival rate: 19.7%
10 yr survival rate: 18.6%

Hodi et al. ESMO 2013

10 yr survival rate: 22%

Ipilimumab/Yervoy

Dr. Jim Allison
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ORR CR PR SD PD

Nivolumab/Opdivo 40% 7.6% 32.4% 16.7% 32.9%

Chemotherapy 13.9% 1.0% 13.0% 22.1% 48.6%

Overall Survival: HR 0.42 Progression-Free Survival: HR 0.43

Long, et al SMR 2014;  Robert, NEJM, 2014



CTLA-4 Blockade (Ipilimumab) PD-1 Blockade (Nivolumab)
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2. Selby et al. ASCO 2013, abs 3061.
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NIVO+IPI
(n = 314)

NIVO
(n = 316)

IPI 
(n = 315)

Median OS NR (38.2, NR) 36.9 (28.3, NR) 19.9 (16.9, 24.6)

HR versus IPI 0.54  (0.44, 0.67) 0.65 (0.53, 0.79) –

HR versus NIVOa 0.84 (0.67, 1.05) – –

Larkin, et. al. 2019 NEJM



Ipilimumab/Nivolumab AE Data     Combination Ipilimumab/Nivolumab AE Data     



Lymphoproliferative Disorders with Early Lethality in Mice Deficient in CtIa-4

Waterhouse P et al SCIENCE * VOL. 270 * 10 NOVEMBER 1995





Long term Survival Stage IV Melanoma

Hodi et al. ESMO 2013

5 Year Survival 10 Year Survival

Before Immune 
Checkpoint 
Inhibitors

6.7-9.5% 2.5-6.0%

Ipilimumab 
(Yervoy®) –
approved 2011

20-26% ~ 21-22%

PD-1 Inhibitors –
approved 2014

34-44% NR

CTLA-4 + PD-1 
Inhibitors –
approved 2015

52% NR

Long et al. ASCO 2018
Hodi et al. AACR 2016
Larkin J. et al., NEJM 2019

Balch et al. JCO 2001

Larkin J. et al., NEJM 2019



 Melanoma
 Lung Cancer
 Renal Cancer
 Head and Neck Cancer
 Bladder Cancer
 Liver Cancer
 Gastric Cancer
 Colon Cancer 

(Microsatellite unstable)

 Breast Cancer – Triple 
Negative

 Squamous Cell 
Carcinoma of Skin

 Merkel Cell Skin Cancer
 Cervical Cancer
 Hodgkin Lymphoma
 All cancers with 

Microsatellite instability



irAEs and Autoimmunity

Images courtesy of Dr. Adi Diab, Melanoma Medical Oncology Department MD Anderson Cancer Center

irAEs from CPI therapies results from immune dysregulation targeting 
normal tissue antigens.



Maculopapular rash
• Lichenoid  dermatitis 
• Bullous Pemphigoid
• Pustular Psoriasis 
• De novo Grover’s disease
• Stevens-Johnson Syndrome/toxic epidermal necrolysis (SJS/TEN)
• eosinophilia and systemic symptoms (DRESS), 

CD3 +T cell Infiltrate

Umeura M ..Diab A  JITC 2017



Dermatitis Management



3B

Dadu R… Diab A. Cancer 2016

• Most common Grade 3/4 irAE in aCTLA4 based regimen   

Inflammatory  lymphocytic infiltrate 
Mostly CD4 T cells



Colitis Management



Infliximab with Faster Resolution of Colitis

DH Johnson, et. al. JITC 2019 





Hepatitis Management



Endocrinopathies

o Thyroid abnormalities
 Thyroiditis ( hyper

hypo)
 Thyrotoxicosis

o Hypophysitis

o Type I Diabetes 

Before Therapy After Therapy   



Pneumonitis

6wks Post Treatment:

Including:
hospitalization
I.V Steroid (2Mg/kg/day)
Pulmonary Consult



Optic neuritis

Inflammation of the R
optic Nerve

Conjunctival EdemaScleral Enhancement



Myocarditis Neurologic Toxicities

DB Johnson, et. al. NEJM 2016 

DB Johnson, et. al. JITC 2019 



Puzanov, Diab, et. al. SITC guidelines, JITC 2017



Puzanov, Diab, et. al. SITC guidelines, JITC 2017



Timing: Onset and Resolution 

Sznol M ESMO 2016 : Safety Profile of Nivolumab and Ipilimumab Combination Therapy in Patients With Advanced Melanoma 



Webber J,JCO 2012

Timing: Onset and Resolution- Anti CTLA-4 



Timing: Onset and Resolution- Anti PD-1 

Published in: Jeffrey S. Weber;  JCO 2017, 35, 785-792.    DOI: 10.1200/JCO.2015.66.1389 Copyright © 2016 American Society of Clinical Oncology



Schadendorf et al, JCO, 2017

Ipilimumab + Nivolumab Toxicity not Bad



Impact of immune suppression on clinical benefit ? 
Table 2. Impact of Treatment-Related Select AEs and IM Use on Response to Nivolumab Therapy



What is the solution to the irAE problem? 

• Are there treatments that can target the irAE 
inflammation without negatively impacting anti-
cancer effects?

• Are there safer combinations?

• Intra-tumorals?



Pathophysiology of Immune 
Toxicities



Immunity, Vol. 7, 885–895, December, 1997, Cynthia A. Chambers, Timothy J. Sullivan, and James P. Allison*











• 6 months of median follow up, there are 14 RECIST responses of 20 pts 
(70% ORR)

• There were 5/24 patients (21%) with grade 3-4 irAEs with one each with 
enteritis, colitis and nephritis and two with trasaminitis.





What is the solution to the irAE problem? 

• Are there treatments that can target the irAE 
inflammation without negatively impacting anti-
cancer effects?

• Are there safer combinations?

• Intra-tumorals?



Lipson, ASCO, 2021

• Relatlimab + Nivolumab significantly improved PFS verus Nivo

• Grade 3/4 treatment-related adverse events 18.9% in RELA + NIVO 
versus NIVO (9.7%). Discontinuation due to toxicity 14.6% versus 6.7%



Horvath et. al. Molecular Cancer. 2020



What is the solution to the irAE problem? 

• Are there treatments that can target the irAE 
inflammation without negatively impacting anti-
cancer effects?

• Are there safer combinations?

• Intra-tumorals?



Image Guided Intra-tumoral 
Injection Abscopal Effect

Intratumoral Injection

Activation of Innate 
Immunity

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=mo0t5n_WodVoaM&tbnid=V5877bjqqw5-lM:&ved=0CAUQjRw&url=http://www.aperfectworld.org/healthcare_medicine.htm&ei=kIOrU7SvMo-PqgaF-oHQCw&bvm=bv.69837884,d.b2k&psig=AFQjCNGAVkbOdb7kutt9z4bzx-E7H36mZg&ust=1403835644207527


Conclusions
o Immune Checkpoint Inhibitors (CPIs) have durable 

responses that can even cure some patients with advanced 
cancers.

o Indications for CPIs in cancer are expanding 

o Though usually well tolerated, CPIs can cause severe 
immune related adverse events.

o These toxicities can be life-threatening if not treated 
promptly.

o More targeted treatments for irAEs and safer combinations 
are needed
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