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Learning Objective
• Apply clinical approaches to mitigate adverse events associated 

with targeted and ICI therapy



Audience Response Question
The strongest data to correlate immune-related adverse events with a 
survival advantage is in:
A. Patients with NSCLC receiving nivolumab
B. Patients with NSCLC receiving pembrolizumab
C. Patients with melanoma who experience pneumonitis but not skin 

rash
D. Patients with melanoma who experience colitis but not skin rash
E. Unsure



Audience Response Question
A patient with SCLC is receiving the combination of ipilimumab and nivolumab in the second-line 
setting after failure on platinum-based front-line chemotherapy. She develops worsening 
diarrhea with mucus in her stools and significant abdominal pain. IV steroids do not improve her 
symptoms and she is admitted to the hospital for IV hydration and symptom management. 

She is given a dose of infliximab and finally it improves. She is labeled as having a grade 3 
colitis requiring 1 dose of infliximab. According to the NCCN Guidelines, you should: 

A. Permanently discontinue the immunotherapy

B. Consider restarting a PD-1 inhibitor but not the anti-CTLA drug once symptoms resolve

C. Consider restarting both the PD-1 inhibitor and the anti-CTLA drug once symptoms resolve

D. Consider restarting both the PD-1 inhibitor and the anti-CTLA drug, but only after a long 
steroid taper and all symptoms have resolved

E. Unsure



Do irAEs Correlate With Response to 
Treatment?
• Melanoma

• Appears that skin toxicities may correlate with response; however, other irAEs may 
not as much

• NSCLC
• Fairly significant data to support that any irAEs correlate with response to immune 

checkpoint inhibitors
• In at least 3 studies, mainly in patients receiving nivolumab, presence of irAEs

associated with significant improvements in OS
• Median OS not reached vs. 11.1 months in no-irAEs arm, p = .01

• Head and neck cancer
• Emerging data suggest there may be a correlation

Saleh, K. et al. Immunotherapy. 2019;11(4): 257–259; Haratani K, et al. JAMA Oncol. 2018;4(3):374–378; Foster CC, at al. J Clin Oncol. 2018;36(15 
suppl.):6014–6014

NSCLC = non–small cell lung cancer; irAE = immune-related adverse event; OS = overall survival



The irAEs
• Pneumonitis
• Colitis
• Dermatitis
• Hepatitis
• Nephritis
• Endocrinopathies

• Hypo/hyperthyroid, adrenal insufficiency, hypophysitis, Type 1 
diabetes

• Other



General Management Strategies of Immune-
Mediated Toxicities

Boutros C et al. Nat Rev. 2016;13:473-486

Grade Treatment
1 • Supportive treatment, increased monitoring; if worsening, treat as grade 

2 or as 3/4 
2 • Delay treatment, consider glucocorticosteroids at 0.5–1 mg/kg daily if 

symptoms persist more than 5-7 days. If worsening, treat as grade 3/4
• May resume immunotherapy if toxicity returns to grade 1 or less after 

steroids tapered over a month 

3/4 • Permanently discontinue immunotherapy (except endocrinopathies and 
skin toxicity)

• Initiate glucocorticosteroids at 1–2 mg/kg daily; consider hospitalization
• Taper steroids over at least a month
• If persistent with steroids, consider alternative  immunosuppressive 

agents (infliximab at 5 mg/kg)



Time to Onset of 
Immune-Mediated 
Toxicities 
(Median and Range)

Davies, M. & Duffield, E. ImmunoTargets and Therapy. 2017;6:51–71. 
https://doi.org/10.2147/ITT.S141577



Immune-Mediated Toxicities: Pneumonitis

Reason For Visit: 71-year-old female with locally advanced NSCLC. She was on a rad onc study 
"Pembrolizumab…on the pembrolizumab q3 week 100 mg dose, which finished 8/27/2018.”

CT Chest 9/13/2018: Impression
1. Grossly stable atelectatic changes of the medial right upper lobe and soft tissue density along the 
bronchovascular bundle to the right hilum, in keeping with posttreatment changes of the primary 
malignancy. 
2. Interval development of large area of groundglass opacity and consolidation in the superior 
segment of the right lower lobe, obstructive pneumonia versus tumor involvement.
3. Interval development of bilateral multifocal rim-enhancing groundglass lesions especially bilateral 
lung apices and right lung base, multifocal atypical infection versus metastases. Clinical and 
radiologic follow-up suggested.



Pneumonitis Case Study (cont.)
Pneumonitis
• Significant on the CT chest from 9/13/2018. In retrospect was 

slightly visible starting on the 7/2018 CT chest.
• Surprisingly not symptomatic given the severity of the 

pneumonitis on the CT chest.
• What is the grade of pneumonitis in this patient?
• How would you manage this based on NCCN Guidelines?



Rates of Pneumonitis Per Package Inserts 

• However, in NSCLC, rates of pneumonitis are often at higher rates than in other disease 
sites: One retrospective analysis of 167 NSCLC patients receiving immunotherapy 
checkpoint inhibitors reported 13.2% of patients developed pneumonitis, 4.2% of which 
were grade 3/4. 

Cho JY et al. Lung Cancer 125 (2018) 150–156

Toxicity Drug Any grade %
Pneumonitis Atezolizumab 2.5

Nivolumab 3.1
Pembrolizumab 3.4
Ipilimumab 0
Ipi (3 mg/kg) + nivo (1 mg/kg) 6

Ipi (1 mg/kg) + nivo (3 mg/kg) 4.4



NCCN Guidelines for 
Pneumonitis Management

Reproduced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Management of Immunotherapy-Related Toxicities V2.2019. © 
2019 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and illustrations herein may not be reproduced in any form for any purpose 
without the express written permission of the NCCN. To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org. NCCN makes no 
warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way.



Reproduced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Management of Immunotherapy-Related Toxicities V2.2019. © 
2019 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and illustrations herein may not be reproduced in any form for any purpose 
without the express written permission of the NCCN. To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org. NCCN makes no 
warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way.

NCCN Guidelines for 
Pneumonitis Management (cont.)



ASCO Guidelines Slightly Differ

Brahmer JR, et al. Management of Immune-Related Adverse Events in Patients Treated with Immune Checkpoint Inhibitor 
Therapy: American Society of Clinical Oncology Clinical Practice Guideline. J Clin Oncol. 2018;36(17):1714–1768. 
https://doi.org/10.1200/JCO.2017.77.6385



Pneumonitis Case Study (cont.)
• The patient’s last dose of pembrolizumab was held due to 

radiographic evidence of pneumonitis. 
• However, after 10/12/2018 CT showed worsening 

pneumonitis, she did develop SOB and chills every 
evening. No fever, not hypoxic.

• Treated with prednisone 60 mg with slow taper, decreasing by 
10 mg q5 days (currently at 50 mg today).

• Doing much better after a week on prednisone, SOB gone.
• Discussed at tumor board on 10/19/2018 and Ipulm did not 

feel a bronch was needed, appears to be consistent with 
pneumonitis.

• Ordered CT chest in a month to follow up on the pneumonitis.
SOB = shortness of breath



Durvalumab OS in PACIFIC trial

Antonia SJ, et al. NEJM 2018;379(24):2342-2350

• Toxicity concern
• Pneumonitis

• All grades 34% vs. 25% in placebo 
arm

• Grade 3/4 was 3.4% vs 3.0% in 
placebo arm



Pearls for Managing Pneumonitis
• Need a CT chest to evaluate for pneumonitis
• Having a baseline pulse ox is important
• SOB, dry cough, and hypoxia can have other symptoms
• Manage high-dose prednisone and go from there
• Follow-up frequently recommended
• Repeat CT chest prior to restarting treatment



Immune-Mediated Toxicities: Colitis

Case study: 52-year-old female with stage III NSCLC, on durvalumab post concurrent 
chemotherapy and radiation.
• Today, pt has had 6 to 7 grainy, non-formed stools, varying in size. No dark, coffee colored stools 

today. Yesterday, x 1 stool with blood streak. All stools are mucous-y today.
• Loperamide taken twice today. Appears to have no effect.
• Abd pain right before BM but resolves after evacuation. Also reports vomiting.
• Low appetite. Drinking water as much as possible. Had about 30 oz water today. 
• ABD CT 6/14/2019 showed near pancolitis (infectious vs. 2/2 abx vs. 2/2 immunotherapy). 

C.diff negative.
• What grade of colitis does this patient have? How should we manage?



ASCO Guidelines for Colitis Management

Brahmer JR, et al. Management of Immune-Related Adverse Events in Patients Treated with Immune Checkpoint Inhibitor 
Therapy: American Society of Clinical Oncology Clinical Practice Guideline. J Clin Oncol. 2018;36(17):1714–1768. 
https://doi.org/10.1200/JCO.2017.77.6385



ASCO 
Guidelines for 
Colitis 
Management 
(cont.)

Brahmer JR, et al. Management of Immune-Related Adverse Events in Patients Treated with Immune Checkpoint Inhibitor 
Therapy: American Society of Clinical Oncology Clinical Practice Guideline. J Clin Oncol. 2018;36(17):1714–1768. 
https://doi.org/10.1200/JCO.2017.77.6385



NCCN Guidelines on Colitis Management

Reproduced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Management of Immunotherapy-Related Toxicities V2.2019. © 
2019 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and illustrations herein may not be reproduced in any form for any purpose 
without the express written permission of the NCCN. To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org. NCCN makes no 
warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way.



Colitis Rates Per Package Inserts
Immune-mediated colitis
• Favoring related to durvalumab
• Ova and parasites and C.diff

negative from 6/14
• CT A/P 6/14: Findings in keeping 

with near pancolitis
• Received IV fluids on 6/14; will 

give another 1L of NSS today
• Started 80 mg prednisone once 

daily with plan to taper, f/up in 2 
days. If not improved, consider 
inpatient admission for IV 
steroids

Toxicity Drug Any Grade %
Colitis Atezolizumab IM diarrhea/colitis: 

20
Nivolumab 2.9
Pembrolizumab 1.7
Ipilimumab 7
Ipilimumab (3 mg/kg) + 
nivolumab (1 mg/kg)

26

Ipilimumab (1 mg/kg) + 
nivolumab (3 mg/kg)

10



Colitis Case Study (cont.)
• Interval history 6/19/19

• Reports x 5 mucuous-y, non-bloody loose bowel movements today after taking 2 loperamide. Estimates 
about 10–12 BM in a full day. Also experiencing nausea today; decreased appetite but drinking water.

• Immune-mediated colitis 
• Related to durvalumab
• O/P and culture from 6/14 negative for cryptosporidium and giardia. No other pathogens found.
• C.diff negative from 6/14
• CT A/P 6/14: A findings in keeping with near pancolitis. Could be infectious related to recent antibiotic use (C. 

difficile) or related to immunotherapy.
• Received IV fluids on 6/17; will give another 1L of NSS today, though is hemodynamically stable.
• Increased 80 mg daily prednisone to 100 mg daily orally. Methylprednisolone 125 mg IV given in clinic today. 

Also started budesonide 3 mg three times a day.
• CMP and CBC ordered today; will follow-up and replete electrolytes if low
• Pt will continue to take prednisone and budesonide over the remainder of the week and return to clinic on 

6/24 to reassess colitis. Instructed pt to go to the ED if symptoms worsen.
• In the process of pre-certing infliximab IV in case pt does not respond to additional immunosuppressive 

therapy. Pt has no s/sx of TB and has had multiple CT scans of the chest with no evidence of TB.
• Colonoscopy scheduled for 6/26/19; no need for stat colonoscopy at this time given that pt is exhibiting 

hallmark signs of colitis and CT shows pancolitis. Will instruct pt to get colonoscopy if colitis does not resolve 
with additional immunosuppressive therapy.



• Interval history 6/24/19
• Reports stools are more formed but she is still having ~9 episodes per day. BRBPR when 

wiping but no signs of blood in the stools. Her abdomen is tender right before she needs to 
have a BM but resolves after BM.

• Adequate fluid intake but low appetite. No N/V. No weight loss.
• Immune-mediated colitis 

• Related to durvalumab
• Received IV fluids on 6/17; will give another 1L of NSS today, though is hemodynamically 

stable.
• Increased 80 mg daily prednisone to 100 mg daily orally on 6/19. Methylprednisolone 125 mg 

IV given in clinic 6/19.
• Originally planned to start budesonide po but insurance denied.
• 6/24 f/u visit: stools more formed but pt still has ~9 stools per day. Also reported BRBPR upon 

wiping, which has existed since 6/12.
• Give infliximab IV. Pt has no s/sx of TB and has had multiple CT scans of the chest with no 

evidence of TB. Given continued frequent stools even after prednisone increase, will give 
infliximab 5 mg/kg IV and q2 weeks for max of 3 doses until colitis improves.

• Colonoscopy scheduled for 6/26/19 cancelled due to inflamed bowel, rescheduled for 
7/17/2019.

Colitis Case Study (cont.)



Pearls for Managing Colitis
• Discuss bowel habits! Hallmarks of colitis; how does it differ from 

diarrhea
• Gold standard is colonoscopy, but Abd CT may show
• Often may need admission due to nature of colitis; however, can 

manage in the outpatient setting
• Most common in ipilimumab, especially in combination with 

nivolumab
• Need to instruct patients to call for symptoms; can be life-threatening



Immune-Mediated Toxicities: Rash/Dermatitis

Toxicity Drug Any Grade %
Dermatitis Atezolizumab NR

Nivolumab IM rash: 9  
Pembrolizumab NR
Ipilimumab Grade 2 dermatitis: 12

Grade 3–5 dermatitis: 2.5
Ipilimumab (3 mg/kg) + Nivolumab (1 mg/kg) IM rash: 22.6%

Ipilimumab (1 mg/kg) + Nivolumab (3 mg/kg) IM rash: 16%

CTCAE grading criteria V4.03, June 2014



ASCO Guidelines for Dermatologic Toxicity

Brahmer JR, et al. Management of Immune-Related Adverse Events in Patients Treated with Immune Checkpoint Inhibitor Therapy: 
American Society of Clinical Oncology Clinical Practice Guideline. J Clin Oncol. 2018;36(17):1714–1768. 
https://doi.org/10.1200/JCO.2017.77.6385



NCCN Guidelines for Dermatologic Toxicity: Rash

Reproduced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Management of Immunotherapy-Related Toxicities V2.2019. © 
2019 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and illustrations herein may not be reproduced in any form for any purpose 
without the express written permission of the NCCN. To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org. NCCN makes no 
warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way.



NCCN Guidelines for Dermatologic Toxicity: Blistering

Reproduced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Management of Immunotherapy-Related Toxicities V2.2019. © 
2019 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and illustrations herein may not be reproduced in any form for any purpose 
without the express written permission of the NCCN. To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org. NCCN makes no 
warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way.



Blistering Dermatitis From Immunotherapy
Bullous pemphigoid from pembrolizumab 
in a head and neck cancer patient SJS from pembrolizumab in NSCLC patient

Images courtesy of Beth Eaby-Sandy, Abramson Cancer Center, Hospital of the University of Pennsylvania 



Endocrinopathies: The Most Common irAE
• Hypothyroidism: 10%–20% across clinical trials, TSH elevated

• Check T4
• Treat with levothyroxine for TSH over 10 or if symptomatic
• Symptoms: fatigue, weight gain, cold intolerance, constipation, 

dry skin
• Hyperthyroidism (thyrotoxicosis): much less common, suppressed 

TSH
• Symptoms: tachycardia, appetite change, insomnia, diarrhea, 

irritability, increased sweating
• Treatment based on symptoms; consult endocrine
• Beta blocker if indicated



NCCN Guidelines for Hypothyroidism

Reproduced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Management of Immunotherapy-Related Toxicities V2.2019. © 
2019 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and illustrations herein may not be reproduced in any form for any purpose 
without the express written permission of the NCCN. To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org. NCCN makes no 
warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way.



Endocrinopathies: The Most Common irAE (cont.) 
• Adrenal insufficiency

• Symptoms: severe fatigue, hypotension, dizziness, nausea/vomiting
• Treatable and may continue therapy often
• Endocrine labs

• Hypophysitis
• Similar symptoms to adrenal insufficiency
• Treatment very similar as well
• Need MRI brain with pituitary cuts to diagnose and labs

• Type 1 diabetes: rare, less than 1%
• Very high blood sugar in patient with no history of hyperglycemia, usually 

quite symptomatic
• Will need insulin for the rest of their life
• Need endocrine consult



NCCN Guidelines for Adrenal Insufficiency

Reproduced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Management of Immunotherapy-Related Toxicities V2.2019. © 
2019 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and illustrations herein may not be reproduced in any form for any purpose 
without the express written permission of the NCCN. To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org. NCCN makes no 
warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way.



NCCN Guidelines for Hypophysitis

Reproduced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Management of Immunotherapy-Related Toxicities V2.2019. © 
2019 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and illustrations herein may not be reproduced in any form for any purpose 
without the express written permission of the NCCN. To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org. NCCN makes no 
warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way.



Pearls for Managing Endocrinopathy

• When these occur, they will be on the hormone supplementation 
for the rest of their lives

• Remember to get baseline TSH at minimum
• Other than hypothyroidism, these are rare; however, the 

symptoms are usually profound
• Many of these patients can remain on treatment without even 

holding drug, or brief hold and restart



Immune-Mediated Toxicities of PD-1, PD-L1 
Inhibitors, and Anti-CTLA4
• Hepatitis

• Elevation of LFTs, transaminitis 
• Grade 3/4 around 1%–3% over all drugs

• Nephritis 
• Changes in renal function: creatinine/BUN 
• Grade 3/4 around 1%–3% over all drugs

• Neuromuscular toxicities
• Very uncommon, peripheral neuropathy and others, encephalitis. 1 fatal 

case of Guillian-Barré syndrome reported with ipilimumab
• Rare toxicities

• Occular (uveitis), pancreatitis, myocarditis, polymyositis, autoimmune 
pancytopenias, acquired hemophilia, and many others!



More General Side Effects of Immunotherapy 
Checkpoint Inhibitors
• Nausea

• Unclear etiology, rare grade 3/4, manage accordingly
• Diarrhea

• Minor, no colitis hallmarks
• May treat with loperamide; however, high alert for colitis risk

• Arthritis/myalgias
• Obvious inflammation of joints
• Can use NSAIDs in eligible patients, low-dose steroids

• Fatigue
• Not exactly etiology, the cancer? 



Treatment of Patients With Underlying 
Autoimmune Disease
• There are no contraindications to the immune checkpoint inhibitors; that being 

said…
• Solid organ transplant patients

• In patients with prior renal transplant where an immune checkpoint inhibitor 
was used, out of 5 published case studies, 4 out of 5 patients rejected their 
transplanted kidney 

• Low- or high-grade autoimmune disease
• Rheumatoid arthritis
• Scleroderma
• Lupus
• Many others: What medications are they on? How symptomatic are they of 

their autoimmune disease? 

Brahmer JR, et al. Management of Immune-Related Adverse Events in Patients Treated with Immune Checkpoint Inhibitor Therapy: 
American Society of Clinical Oncology Clinical Practice Guideline. J Clin Oncol. 2018;36(17):1714–1768. 
https://doi.org/10.1200/JCO.2017.77.6385



Rechallenging After irAEs

Simonaggio A, et al. Pub online ahead of print. JAMA Oncol. 2019. https://doi.org/10.1001/jamaoncol.2019.1022
Abu-Sbeih H, et al. Pub online ahead of print. JCO. 2019. https://doi.org/10.1200/JCO.19.00320

• Rates of recurrent irAEs after 
rechallenge are generally acceptable

• 55% of the patients developed same 
or new irAE

• Study specific to colitis
• In 167 patients with colitis, 1/3 

developed recurrent colitis after 
resumption of the immunotherapy

• It was more common to develop 
recurrent colitis when resuming anti-
CTLA drug as opposed to PD-1 or 
PD-L1 inhibitor



Clinical Pearls
• How do we educate patients about irAEs?
• These drugs are the future of oncology
• Must continue to understand toxicity
• More research to try to predict irAEs?



Audience Response Question
The strongest data to correlate immune-related adverse events with a 
survival advantage is in:
A. Patients with NSCLC receiving nivolumab
B. Patients with NSCLC receiving pembrolizumab
C. Patients with melanoma who experience pneumonitis but not skin 

rash
D. Patients with melanoma who experience colitis but not skin rash
E. Unsure



Audience Response Question
A patient with SCLC is receiving the combination of ipilimumab and nivolumab in the second-line 
setting after failure on platinum-based front-line chemotherapy. She develops worsening 
diarrhea with mucus in her stools and significant abdominal pain. IV steroids do not improve her 
symptoms and she is admitted to the hospital for IV hydration and symptom management. 

She is given a dose of infliximab and finally it improves. She is labeled as having a grade 3 
colitis requiring 1 dose of infliximab. According to the NCCN Guidelines, you should: 

A. Permanently discontinue the immunotherapy

B. Consider restarting a PD-1 inhibitor but not the anti-CTLA drug once symptoms resolve

C. Consider restarting both the PD-1 inhibitor and the anti-CTLA drug once symptoms resolve

D. Consider restarting both the PD-1 inhibitor and the anti-CTLA drug, but only after a long 
steroid taper and all symptoms have resolved

E. Unsure



Questions?


