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Immune Related Adverse Events 
(irAEs)

• Each patient will develop different irAEs.

• Each irAE has different timing of onset.

• irAEs occur early and/or over prolonged period of time.

• First onset of irAEs can occur as long as 1 year after 
completion of treatment.

• Some irAEs can be permanent or life threatening.



irAEs by System



Common irAEs

• Colitis

• Hepatitis

• Pneumonitis

• Hypophysitis

• Dermatitis

• Hypothyroidism

• Adrenal insufficiency

• Inflammatory arthritis



Rare irAEs

• Pancreatitis 
• Duodenitis
• Nephritis
• Gastritis
• Myositis 
• Rheumatoid arthritis
• Cytopenia
• Guillain-Barré

syndrome

• Venous thromboembolism 
• Uveitis, iritis
• Neuropathy
• DM type I
• Hyperthyroidism
• Pericarditis, vasculitis
• Myasthenia gravis
• Aseptic meningitis, encephalitis
• Bullous pemphigoid, Steven 

Johnson disease



Symptoms with ICPI
Other symptoms to look for

• Joint pain

• Dry mouth

• Dry eyes

• Fevers/chills

• Infusion reactions

• Hair loss

Boutros, Nature Reviews Clinical Oncology, 2016 



irAE Crisis

• Adrenal insufficiency

• Hypophysitis

• DM I – DKA

• Misdiagnosed colitis

• Myocarditis



Principles of Management

HCP & 
Patient

Proactive 
monitoring

Early 
recognition 
& reporting

Appropriate 
management

Vigilant 
follow up

• Baseline conditions
• Baseline labs
• Patient education

• Non-judgmental 
environment for 
patient to report irAEs

• Through assessment

• Rule out differential dx
• Treatment guidelines
• Case by case
• Team work
• Multidisciplinary approach

• Discharge f/u appointments

• Close monitoring 

• Assessment of  recurrent 
irAEs and steroid side effects



Labs/Tests for ICIP

Basic labs

• CBC with differential counts

• CMP

• TSH

At least baseline/Serially

• CK

• Troponin T

• ESR/CRP

Specializing testing

• Acute hepatitis panel, amylase, 
lipase

• Stool: c diff, stool culture, CMV, 
ova+parasite, fecal occult blood

• Imaging (CT, MRI, MRCP, US, 
etc.)

• Bronchoscopy

• EGD/Colonoscopy

• ECHO



Nurse’s Role in irAEs Management

• Face-to-face education during first treatment and ongoing
 Teach patients mechanism of ICPi, irAEs, symptoms, toxicity management
 Highlight the importance of reporting symptoms immediately
 Give pertinent contact information. 
 Provide available resources, e.g. wallet card, handouts, 4th Angel program, 

Reflections, SW, nutrition, psych-oncology, art/music therapy etc. 

• Follow-up call to check on patient’s condition within 1 week of first tx

• First-line contact to assess changes in patient’s condition and triage

• Close monitoring throughout treatment of irAEs

• Emotional support to patients and care givers



Immunotherapy wallet card



irAE Guideline I



irAE Guideline II 



irAE Guideline III

Grade 3-4 



Common Terminology Criteria for
Adverse Events (CTCAE)  Ver. 5.0

Grade Severity 

1 Mild Asymptomatic or mild symptoms; clinical or diagnostic 
observations only; intervention not indicated

2 Moderate Minimal, local or noninvasive intervention indicated; limiting age 
appropriate instrumental ADL

3 Severe: medically significant but 
not immediately life-threatening

Hospitalization or prolongation of hospitalization indicated; 
disabling; limiting self care ADL

4 Life-threatening consequences Urgent intervention indicated

5 Death related to AE



General corticosteroid management

Grade of 
irAE

Corticosteroid Management Additional Notes

1 • Usually not indicated
• Supportive care

• Delay/Continue immunotherapy

2 • Start oral prednisone 0.5-1 mg/kg/day
• If IV required, start methylprednisone 0.5-1 

mg/kg/day
• If no improvement in 2-3 days, increase dose to 2 

mg/kg/day
• Once improved to ≤grade 1 AE, start 4-6 week 

steroid taper

• Hold immunotherapy during 
corticosteroid use

• Continue immunotherapy once 
resolved to ≤grade 1 and off 
corticosteroids

• Start proton pump inhibitor with 
steroid for GI prophylaxis

Puzanov & Diab, JITC 2017.



General corticosteroid management
Grade of 
irAE

Corticosteroid Management Additional Notes

3 • Start prednisone 1-2 mg/kg/day (or 
equivalent dose of methylprednisolone)

• If no improvement in 2–3 days, add 
additional/alternative 
immunosuppressant

• Once improved to ≤ grade 1, start 4–6-
week steroid taper

• Provide supportive treatment as needed

• Hold immunotherapy; if symptoms do not 
improve in 4–6 weeks, discontinue 
immunotherapy

• Start proton pump inhibitor for GI prophylaxis
• Add PCP prophylaxis if more than 3 weeks of 

immunosuppression expected (>30 mg 
prednisone or equivalent/day)

• Consultation

4 • Start prednisone 1-2 mg/kg/day (or 
equivalent dose of methylprednisolone)

• If no improvement in 2–3 days, add 
additional/alternative immune 
suppressant, e.g., infliximab

• Provide supportive care as needed

• Discontinue immunotherapy
• Start proton pump inhibitor for GI prophylaxis
• Add PCP prophylaxis if more than 3 weeks of 

immunosuppression expected (>30 mg 
prednisone or equivalent/day)

• Consultation

Pazanov & Diab, JITC 2017.



Additional 
Immunosuppressive Treatments

Off - label use

Organ-specific interventions

• Hepatitis: budesonide, mycophenolate mofetil

• Colitis: infliximab

• RA: NSAID, hydroxychloroquine, infliximab, methotrexate 

• Pancreatitis: rituximab

• Myocarditis: abatacept, alemtuzumab  



Supportive Management

• Dermatitis – hydrocortisone topical cream, antihistamine 

• Hypothyroidism - levothyroxine

• Adrenal insufficiency – hydrocortisone po

• Venous thromboembolism – anticoagulant

• Uveitis – steroid eye drops

• Inflammatory arthralgia – steroid injection



Case 1: 31yr F Metastatic Melanoma

Positive BRAF V600E mutation 

Site of metastases: SQ on lower abdomen and breast, nodes, bone

Personal/family hx: no significant history

Oncology history: 

• 2012 Melanoma of the left thigh: Stage IIIA (pT2N1a), Breslow 
1.1mm. Clark IV, 1/25LN (0/24 CLND). 

• 2013 One year of adjuvant interferon

• 3/2019 -5/19 ipilimumab and nivolumab  x 3

• 7/2019 encorafenib 450 mg daily and binimetinib 45mg BID 



Case 1: 31yr F Metastatic Melanoma

• Day 28, ED visit for fevers (100.4 oF), sweating, tachycardia (104-123)

• Day 31, ED visit for fevers, nausea, vomiting, loose stools x 4, 
palpitation

Day 0 Day 23 Day 32 Day 34 Day 42 Day 63 Day 113

TSH 0.400-5.55uU/mL 3.02 0.024 0.008 0.023 0.856 38.12 2.76

Free T4 0.9 - 1.7 mg/dL 0.5 1.2

Free thyroxine 0.76 - 1.46uU/dL 2.32

T3 total 0.6 -1.8 ng/mL 1.9



How to Treat ir Thyroiditis? 
Hyperthyroidism

Hypothyroidism

Brahmer, et al. Journal of Clinical Oncology, 2018



Immune Related Thyroiditis

Day 0 Day 23 Day 32 Day 34 Day 42 Day 63 Day 113

TSH 0.400-5.55uU/mL 3.02 0.024 0.008 0.023 0.856 38.12 2.76

Free T4 0.9 - 1.7 mg/dL 0.5 1.2

Free thyroxine 0.76 - 1.46uU/dL 2.32

T3 total 0.6 -1.8 ng/mL 1.9



Case 1: 31yr F Metastatic Melanoma

• Day 82, ED visit for fevers/chills, vomiting x 1, abdominal pain, 
fevers

• Labs: AST/ALT: 425/518, total bilirubin 2.5

• US RUQ: thickening gall bladder



Day 83, IM admission note



Case 1: 31yr F Metastatic Melanoma

Day 0 Day 61 Day 63 Day 71 Day 83 Day 84 Day 85

total bilirubin 0.2 - 1.3 mg/dL 0.3 0.4 0.4 0.3 2.5 1.7 1.3

AST 13-35 U/L 17 27 40 25 505 372 346

ALT 7 - 38 U/L 21 46 46 55 518 385 339

Alk 
phosphatase 34 - 123 U/L 68 148 156 143 425 466 544



Day 85, Discharge Note



How to Treat 
Immune Related Hepatitis?

Brahmer, et al. Journal of Clinical Oncology, 2018



Day 84, Oncology note 
Current symptoms maybe immune related 

toxicity (less likely, as they are not improving)

Monitor CMP. If LFTs continue to worsen, plan to 
start solumedrol 1mg/kg q 24h for ir toxicity



Immune Mediated Hepatitis

Day 0 Day 61 Day 63 Day 71 Day 83 Day 84 Day 85 Day 92 Day 94 Day 98 Day 101 Day 103 Day 113

total bilirubin 0.2 - 1.3 mg/dL 0.3 0.4 0.4 0.3 2.5 1.7 1.3 1.1 1.2 1 0.8 0.7 0.3

AST 13-35 U/L 17 27 40 25 505 372 346 506 418 237 182 96 16

ALT 7 - 38 U/L 21 46 46 55 518 385 339 493 625 544 454 3.6 33

Alk 
phosphatase 34 - 123 U/L 68 148 156 143 425 466 544 279 418 237 189 176 102

Tapering plan
• After LFT is normal, tapering prednisone 

over 5 weeks
• After completion of prednisone, start 

tapering budesonide by 3mg biweekly
Prophylactic intervention for high dose steroid



Case 1: 31yr F Metastatic Melanoma

• Day 147, ED visit for severe abdominal pain x 2 days, fatigue, 
constipation like feeling with loose stools, several vomiting, chills, 
fevers, tachycardia

• Baseline condition: once daily formed BM. Sometimes loose if 
nervous, lactulose sensitive 

• 76 days after last ipilimumab + nivolumab

• 18 days after starting encorafenib (BRAFi)+ binimetinib (MEKi)



Case 1: 31yr F Metastatic Melanoma

• Labs: WBC 16.9, lipase 469, Lactic acid 3.6, Total bili 1.4, normal LFT, 
UA bacteremia

• CMV, EBV, enteric stool panel, c diff: Negative 

• Pregnancy test: Negative

• KUB: Possible focal ileus at the left upper quadrant

• CT: There is now severe edematous wall thickening present 
throughout the ascending colon and hepatic flexure compatible with 
colitis.



Day 148, Oncology Note



Day 157,  Colonoscopy

• Colonoscopy: Diffuse severe inflammation characterized by altered 
vascularity, erosions, friability, confluent ulcerations and deep 
ulcerations was found in the ascending colon.

• Biopsy: Active colitis in ascending and descending colon



How to Treat 
Immune Related Colitis?

Brahmer, et al. Journal of Clinical Oncology, 2018



How to Treat 
Immune Related Colitis?

Brahmer, et al. Journal of Clinical Oncology, 2018



Case 1: 31yr F Metastatic Melanoma

• IV steroid 1.5mg/kg x 4 days, d/c’d home with oral steroid 1mg/kg

• Day 161, ED visit for severe abdominal pain, nausea, vomiting, 
abdominal distension, SOB

• Labs: WBC 21.87, Lactic acid 1.6, Lipase 128, CRP 15.7

• KUB: non specific pattern of proximal small bowel dilation



Day 161, CT abdomen

• PERFORATED ASCENDING COLITIS WITHOUT ASSOCIATED 
WALLED OFF COLLECTION. 
UPSTREAM DILATED SMALL BOWEL LOOPS CONSISTENT WITH 
ILEUS/PSEUDOOBSTRUCTION RELATED TO STASIS IN THE 
ASCENDING COLON



Case 1: 31yr F Metastatic Melanoma

• Day 161, Exploratory laparotomy, right hemicolectomy with 30 cm of 
terminal ileum resection, abdominal washout, implantation of the 
transverse colon blind end in the subcutaneous fat, creation of an end 
ileostomy.

• Continue methylprednisolone 100mg IV x  10 days 

• Day 171, Discharged home with prednisone 100mg po daily

• Day 178, Outpatient discharge f/u – tapering over 8 weeks



Case 1: 31yr F Metastatic Melanoma

• Multiple irAEs

• Early and delayed irAEs

• Appropriate managements



Case 2: 54yr M metastatic melanoma

BRAF mutation

Sites of metastases: bone, jejunum, liver, and lymph nodes

Personal Hx: severe white coat HTN, former tobacco 

Oncology history

• 11/16 trial pembrolizumab +PEG – interferon

• 2/18 ipilimumab x 1 cycle

• 3/18 ipilimumab/nivolumab x 1 cycle 

• 5/18-5/19: Nivo restarted 480mg 

• 5/19 encorafenib 450 mg daily and binimetinib 45mg BID



Case 2: 54yr M metastatic melanoma

• Arthritis, Neuropathy, Colitis, Keratoconjunctivitis SICCA, Pansinusitis

• Management

• Multidisciplinary approach



Multidisciplinary team approach

Monthly irAEs tumor board 
Cardiology - Dr. Rohit Moudgil/ Dr. Patrick Collier

Hepatology - Dr. Carlos Romero-Marrero

GI - Dr. Tavankhit Singh (fellow clinic), Donna 
Oliver(NP), Dr. Jessica Philpott

Rheumatology - Dr. Cassandra Calabrese/ Dr. Leonard 
Calabrese/ Dr. Mathilde Pioro

Dermatology - Dr. Josh Arbesman

Endocrinology -Dr. Leila Khan/ Dr Divya Yogi Morren

Neurology - Dr. Marisa McGinley/Dr John Morren

Nephrology –Dr. Georges Nakhoul / Dr. James Simon

Pulmonology – Dr. Manny Ribiero/ Dr. Aman Pande/ 
Dr. Kristen Highland

Hematology- Dr. Dana Angelini



Challenges to Manage irAEs

• Unique presentations with each individual

• Lack of understanding and awareness of irAEs in community and ER

• Unknown delayed irAEs after completion of ICPi

• Management of combination treatments, e.g. ICPi + targeted therapy,               
ICIi + chemotherapy

• New optional treatments evolving

• Management of long term steroid side effects

• Survivorship care plan for irAEs– f/u with oncologist vs PCP



irAEs as Prognostic Marker? 

Quach, JAMA Oncology, 2019



Impact of Toxicity Management 
on Treatment Outcomes

While still under debate, 

the administration of immunosuppressive treatments for irAE management 
does not seem to impact cancer control.



Impact of Toxicity Management on 
Treatment Outcomes

Abu-Sbeih, J Immunoth Prec Oncol 2018
Pastow, The New England Journal of Medicine 2015




