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Off-label discussion
Most medication uses discussed today will be on-label

There are no treatments with FDA indications for immune-related adverse 
events (irAEs) and any medications discussed to treat irAEs will be off-label.
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Objectives
• Recognize common immune-related adverse events associated with immune checkpoint 

inhibitors (ICIs) 

• Learn how to initiate evidence-based stepwise pharmacologic management 
strategies for acute immune-related adverse events (irAEs)

• Differentiate acute ICI toxicities from other causes of similar symptoms.



Immune Checkpoint Inhibitors (ICIs)
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Anti-Cancer Immune Response

Mellman et al. Nature 2011;480(7378):480-9
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Anti-Cancer Immune Response

Mellman et al. Nature 2011;480(7378):480-9
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CTLA-4 Inhibitors
FDA-approved CTLA-4 
Inhibitors

Ipilimumab (Yervoy®)

Tremelimumab (Imjudo®)

https://doi.org/10.2217/imt-2016-0123

https://doi.org/10.2217/imt-2016-0123
https://doi.org/10.2217/imt-2016-0123
https://doi.org/10.2217/imt-2016-0123
https://doi.org/10.2217/imt-2016-0123
https://doi.org/10.2217/imt-2016-0123
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Anti-Cancer Immune Response

Mellman et al. Nature 2011;480(7378):480-9
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PD-1/PD-L1 Inhibitors
FDA-approved PD-1/PD-L1 
inhibitors

Nivolumab (Opdivo®)

Pembrolizumab (Keytruda®)

Atezolizumab (Tecentriq®)

Durvalumab (Imfinzi®)

Avelumab (Bavencio®)

Cemiplimab (Libtayo®)
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LAG-3 Inhibitor
FDA-approved LAG-3 inhibitor

Renlantlimab + Nivolumab (Opdualag®)

Ibrahim et al, Biomedicines 2023.



12

⎼ econd level
o Third level

Immune Checkpoint Inhibitor Use is Rapidly Expanding
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Immune Checkpoint Inhibitor Use is Rapidly Expanding
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⎼ econd level
o Third level

Immune Checkpoint Inhibitor Indications

Ma et al, Experimental Hematology & Oncology, 2023.
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Ipilimumab + Nivolumab - Melanoma

Larkin et al, N Engl J Med, 2019.
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Significant survival improvements with Immunotherapy
First-line treatment of metastatic non-small cell lung cancer (NSCLC)

Reck et al. J Clin Oncol 2021.

5-year 
survival 
31%
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Single dose of pembrolizumab induces long-term response



Immune related Adverse Events (irAEs)
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irAEs can affect any organ system

Martins et al., Nat Rev Clin Oncol. 2019;16:563-580



20

irAEs are common and vary in severity

Jayathilaka et al., Br J Cancer, 2024.
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irAEs are common and vary in severity

De Martin et al, JHEP Reports, 2020.
Wang et al., JAMA Oncol, 2018.



22

irAE Kinetics

Martins et al., Nat Rev Clin Oncol. 2019;16:563-580
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irAE Impact on ICI discontinuation

Haanen et al., J Immunother Cancer. 2020;8:e000604.
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irAEs and ICI efficacy – Checkmate 227

Paz-Ares et al., J Thorac Oncol. 2022 17:289-308.
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Does steroid tx for irAEs impact ICI efficacy?

Skribek et al., Eur J Cancer, 2021.
Riudavets et al., Front Oncol, 2020.

Steroid naïve
Steroids for irAEs
Steroids for cancer-related symptoms
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Can you re-treat with ICI after irAEs?

https://dailynews.ascopubs.org/do/managing-immune-related-adverse-events-patients-
metastatic-non-small-cell-lung-cancer#
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Risk Factors/Biomarkers for irAEs

Guo et al., World J Clin Oncol, 2024.



Management of irAEs
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Colitis
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Colitis
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Colitis
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Case #1
72 yo M with h/o metastatic lung adenocarcinoma who presented with diarrhea 

after being on pembrolizumab for ~1.5 years
⎼ Up to 12 stools per day with bloating
⎼ CBC and CMP wnl
⎼ Infectious stool studies wnl
⎼ CT A/P without abnormalities
⎼ Colonoscopy: Diffuse, confluent erythema, loss of vascular pattern and linear ulcerations 

throughout the colon.
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Case #1
72 yo M with h/o metastatic lung adenocarcinoma who presented with diarrhea 

after being on pembrolizumab for ~1.5 years
⎼ Up to 12 stools per day with bloating
⎼ CBC and CMP wnl
⎼ Infectious stool studies wnl
⎼ CT A/P without abnormalities
⎼ Colonoscopy: Diffuse, confluent erythema, loss of vascular pattern and linear ulcerations 

throughout the colon.
⎼ R and L colon biopsies showed moderate to severely active colitis, CMV negative
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Case #1
Methylprednisolone 1 mg/kg/day started

Diarrhea resolved quickly

Prednisone slowly tapered over ~ 2 months

Diarrhea recurred within a few days after taper completed

Colonoscopy and biopsies continued to show colitis in distal colon and proximal rectum

High-dose prednisone resumed, diarrhea improved but did not resolve

 Vedolizumab added
⎼ Diarrhea subsequently completely resolved
⎼ Colonoscopy 6 months later without colitis
⎼ Vedolizumab discontinued after ~10 months
⎼ No recurrence of diarrhea over the past 2 years
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Colitis – Identifying “High Risk” Patients
Colonoscopy
⎼ Series of 182 patients with immunotherapy colitis

o 27% with mucosal ulceration, 36% with non-ulcerative inflammation, 37% with normal colonoscopy
o Ulceration more common in patients with high fecal calprotectin
o Fecal Lactoferrin 90% sensitive at predicting histologic inflammation and 70% sensitive at predicting endoscopic 

inflammation
o Early colonoscopy (<7 days after onset of diarrhea) associated with shorter duration of diarrhea
o Later colonoscopy (>30 days after symptom onset) associated with longer duration of steroids, recurrent symptoms and 

higher use of adjunctive therapies (infliximab/vedolizumab)
o High risk endoscopic features (ulcers deeper than 2 m or larger than 1 cm, extensive colonic involvement) associated with 

higher need for infliximab/vedozliumab (OR 3.89)

⎼ Series of 92 patients with immunotherapy colitis
o Grade of diarrhea did not correlate well with endoscopic severity of colitis
o 56% of patients required infliximab

Abu-Sbeih et al., J Immunother Cancer. 2018;6:95.
Guekes Foppen et al., ESMO Open. 2018, e000278.
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Colitis - Infliximab
Steroid refractory 

immunotherapy colitis case 
series (n=5)
⎼ 4 of 5 patients had complete 

clinical remission of symptoms 
after 1 dose of infliximab

⎼ 1 of 5 patients required 2nd dose 
of infliximab to induce 
remission

Johnston et al., Dig Dis Sci. 2009;54:2538-40.
Ben-Horin et al., Clin Gastroenterol Hepatol. 2016;14:1685-1696
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Colitis - Vedolizumab
Retrospective case series of steroid 

refractory colitis (n=28)
⎼ 9 had also received infliximab
⎼ Vedolizumab induced sustained clinical 

remission in
o 95% patients who had not received infliximab
o 67% patients who had received infliximab

⎼ Patients who had lower baseline fecal 
calprotectin and fewer mucosal 
ulcerations had better outcomes with 
vedolizumab

Abu-Sbeih et al., Cancer. 2018;6:142.
Nakase. Gut Liver. 2020;14:7-19.
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Infliximab vs Vedolizumab
Retrospective multi-center study
⎼ 156 patients with immunotherapy-mediated colitis

o Vedolizumab n= 62
o Infliximab n-94

⎼ Patients treated with infliximab more commonly
o Had melanoma
o Exposure to anti-CTLA-4
o Prolonged steroid use prior to adjunctive therapy
o Hospitalizations
o Shorter course of immunotherapy prior to colitis
o Did not have diagnostic colonoscopy

Zou et al., J Immunother Cancer. 2021;e003277.
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Infliximab vs Vedolizumab - Continued
Rate of clinical remission equal ~ 88%

Vedolizumab with delayed time to clinical response
⎼ 18 vs 13 days, p = 0.01

Vedolizumab had lower rate of colitis recurrence
⎼ 14% vs 29%, p = 0.008

Infliximab group with higher risk of cancer progression and death

Zou et al., J Immunother Cancer. 2021;e003277
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Infliximab vs Vedolizumab – Meta-analysis

• Lower risk of colitis 
recurrence with 
vedolizumab

• Less steroid exposure 
with vedolizumab

Shambhavi et al., World J Oncol, 2025.
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Microscopic colitis and Budesonide
ICI microscopic colitis
⎼ Colitis with clinical and 

histopathologic evidence of 
colitis but without 
endoscopic inflammation 

Compared with non-
microscopic colitis, pts 
with microscopic colitis

• Received budesonide
• Continued ICI

Hughes et al., J Immunother Cancer. 2019;7:292.
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ICI Colitis Summary
Consider early colonoscopy to stratify severity
⎼ Microscopic colitis (without evidence of inflammation on colonoscopy) may be associated with 

better outcomes with oral budesonide

⎼ Mucosal ulceration may portend more severe, potentially steroid-refractory colitis and earlier 
use of adjunctive immunosuppression (infliximab/vedolizumab) may be necessary
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Pneumonitis
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Pneumonitis
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Pneumonitis Radiographic Patterns

O’Leary et al., J Thorac Oncol, 2024.
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Scattered Ground Glass Opacities



Pneumonitis – Lobar infiltrate

At Diagnosis        After Steroids
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Mixed Nodular and Interstitial Infiltrates
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Mixed Nodular and Interstitial Infiltrates (improving on prednisone)
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Mixed Nodular and Interstitial Infiltrates (improving on prednisone)
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Pneumonitis Management

Naidoo et al., J Clin Oncol. 2017;35:709-717.
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Steroid Refractory Pneumonitis – Tocilizumab

Stroud et al., J Oncol Pharm Pract. 2019;25:551-557.
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Steroid Refractory Pneumonitis - Infliximab

Lai et al., Journal of Immunology and Precision Oncology. 2020;3:172-174.
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Steroid-Refractory Pneumonitis Infliximab and IVIG

12/65 pneumonitis patients = 18.5% patients steroid refractory

Balaji et al., J Immunother Cancer. 2021;9:e001731
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Pneumonitis Take Aways
Imaging findings for pneumonitis can be heterogenous

Bronchoscopic evaluation and biopsy can be helpful to r/o infection or 
progression of malignancy

While most patients respond to steroids, steroid refractory/resistant patients 
have poor outcomes, tocilizumab appears to drive the best outcomes in the 
limited literature



MCW Immunotherapy Toxicity Group
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MCW Immunotox Group  (immunotoxgroup@mcw.edu)

Multidisciplinary Group of physicians, APPs, pharmacists who have interest 
and expertise in diagnosis and management of immunotherapy toxicities

Goals:
⎼ Provide rapid input to providers regarding diagnosis and management options for patients who 

experience immunotherapy toxicities
⎼ Expedite care
⎼ Standardize management to align with guidelines/best practices
⎼ Improve awareness of immunotherapy toxicity across disciplines
⎼ Build research programs to improve the understanding and treatment of immunotherapy toxicities
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Why do we need an Immunotherapy Toxicity Group?

Case from 2019:
⎼ 80 yo M receiving durvalumab (PD-L1 inhibitor) for stage 3 NSCLC presents with epigastric 

abdominal pain, nausea and diarrhea for 1-2 weeks (4+ loose stools per day).
o Same day: hemodynamically stable, stool infectious studies negative,  CT A/P wnl

• Urgent GI referral placed in Epic

o 6 days later: Patient seen by GI. EGD and colonoscopy ordered.

o 13 days later: EGD/colonoscopy performed 
• EGD shows duodenal erythema and edema
• Colonoscopy without evidence of colitis, random colon biopsies normal.

o 15 days later: duodenal biopsies show duodenitis
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Team Members
Oncology
⎼ Jonathan Thompson
⎼ Amy Harker-Murray
⎼ Ravi Narra
⎼ Jennifer Ross
⎼ Jennifer Walters

GI/Hepatology
⎼ Daniel Stein
⎼ Srivats Madhavan
⎼ Phaedra Tachtatzis

Endocrinology
⎼ Abubakr Mohamed

Infectious Disease
⎼ Kartikey Acharya

Rheumatology
⎼ Richard Hariman

Pulmonology
⎼ Amit Taneja
⎼ Mark Barash

Nephrology
⎼ Paul Hanna

Cardiology
⎼ David Lewandowski

Neurology
⎼ Ahmed Obeidat

Dermatology
⎼ Karolyn Wanat
⎼ Kara Young

Pathology
⎼ James Miller
⎼ Alexander Gallan
⎼ Saryn Doucette

Pharmacy
⎼ Erin McGurty
⎼ Nichole Ruffcorn



MCW Immunotherapy Toxicity Group – Case Example
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Case
70 yo F with metastatic squamous cell lung cancer who developed grade 3 

diarrhea after ~ 2 years on pembrolizumab
⎼ Question: Can we expedite the diagnostic evaluation of an otherwise stable patient with high-

grade diarrhea to avoid hospitalization
⎼ Outcome:

o Patient presents to clinic Friday, infectious stool studies negative, CT A/P unremarkable
o Monday: colonoscopy (minimal endoscopic changes)
o Wednesday (day before Thanksgiving): Path diagnosis of lymphocytic colitis

• Started prednisone
• Enrolled in A151804 (national biorepository to advance studies of immune-related 

adverse events)
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Summary
Cancer immunotherapy is increasingly utilized and familiarity with side effects is 

essential for all medical practitioners

Immunotherapy side effects are heterogenous and diagnosis can be difficult

Multidisciplinary collaboration/communication is key to ensuring best patient 
outcomes
⎼ Reach out to treating oncologist if concerns
⎼ immunotoxgroup@mcw.edu



Questions?
immunotoxgroup@mcw.edu
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