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Learning Objectives
• Differentiate between early and late adverse effects associated with 

immunotherapeutic agents.
• Recognize the differences between immunotherapeutic agents and 

chemotherapeutic agents: mechanisms of action, adverse effects, 
and toxicity management.

• Summarize data on currently available immunotherapeutic agents as 
they relate to durable treatment responses.

• Explain the utility of biomarker testing in selecting patients for 
immunotherapy and in predicting clinical outcomes.



Goal
• Demonstrate an understanding of the management of 

immunotherapy-based adverse events in patients with 
melanoma.



Melanoma
• 5.2% of all new cancer cases

• Fifth most common cancer

• 1.6% of all cancer deaths
• 87,110 estimated new cases in 2017

• Increasing at 1.4% each year over the past 10 years

• More common in men than women
• Individuals with fair complexion at higher risk 

National Cancer Institute, Cancer Stat Facts: Melanoma of the Skin, https://seer.cancer.gov/statfacts/html/melan.html. 



Audience Response Question
Ipilimumab plus nivolumab in the treatment of melanoma:
A. Is FDA approved only for BRAF-negative mutations in the adjuvant and metastatic 

setting
B. Is FDA approved in the adjuvant setting for patients at high risk of disease recurrence 

following complete surgical resection
C. Is associated with an increased incidence of grade 3 or 4 treatment-related adverse 

events, but also increased overall survival as compared to single-agent therapy
D. Is associated with an increased incidence of grade 3 or 4 treatment-related adverse 

events and does not increase overall survival as compared to single-agent therapy
E. Increases median survival but not overall survival as compared to single-agent therapy.
F. Unsure



Approved Immunotherapies
• High-dose IL-2: FDA approved 1992
• Ipilimumab

• 3/2011 FDA approved for unresectable or metastatic melanoma
• 10/2015 FDA approved in the adjuvant setting for stage III melanoma

• Pembrolizumab: 9/2014 FDA approved for unresectable or metastatic 
melanoma

• Nivolumab
• 12/2014 FDA approved for unresectable or metastatic melanoma
• 12/20/2017 FDA approved for adjuvant treatment of patients with melanoma with 

involvement of lymph nodes or metastatic disease who have undergone complete 
resection

• 3/6/2018 FDA approved for Q4 week dosing
FDA = US Food and Drug Administration.



Approved Immunotherapies (cont.)
• Ipilimumab + nivolumab

• 9/2015 FDA approved for unresectable or metastatic melanoma BRAF–
• 1/23/16 FDA approved for unresectable or metastatic melanoma, any BRAF status

• T-VEC (talimogene laherparepvec):10/2015 FDA approved for 
unresectable melanoma 



CheckMate 067
• Phase III trial of previously untreated advanced melanoma patients, randomized 1:1:1 to 

receive nivolumab + ipilimumab vs. nivolumab vs. ipilimumab
• 3-year overall survival outcomes

• Median survival 
• Not yet reached in nivolumab + ipilimumab
• 37.6 months nivolumab
• 19.9 months ipilimumab

• Overall survival
• 58% nivolumab + ipilimumab
• 52% nivolumab
• 34% ipilimumab

• Treatment-related adverse events of grade 3 or 4
• 59% ipilimumab + nivolumab
• 21% nivolumab
• 28% ipilimumab

Wolchok, J.D. (2017). Overall survival with combined nivolumab and ipilimumab in advanced melanoma. NEJM, 377(14).



CheckMate 067
(cont.)

Wolchok, J.D. (2017). Overall survival with combined nivolumab and ipilimumab in advanced melanoma. NEJM, 377(14).



KEYNOTE-006
• Phase III of unresectable stage III or IV melanoma patients who had 

received up to one previous systemic therapy, randomized to receive one 
of two dose regimens of pembrolizumab (Q2 or Q3wk) or ipilimumab

• Median overall survival
• Not reached in either pembrolizumab group
• 16 months with ipilimumab

• 24-month overall survival
• 55% pembrolizumab Q2 and Q3 week groups
• 43% ipilimumab

• Pembrolizumab provides favorable benefit-risk profile in comparison with 
ipilimumab

Schachter, J. (2017). Pemrbolizumab versus ipilimumab for advanced melanoma: final overall survival results of a 
multicenter, randomized, open-label phase 3 study (KEYNOTE 006). Lancet, 390, 1853-62.



KEYNOTE-006 (cont.)

Overall survival in key subgroups

Schachter, J. (2017). Pemrbolizumab versus ipilimumab for advanced melanoma: final overall survival results of a 
multicenter, randomized, open-label phase 3 study (KEYNOTE 006). Lancet, 390, 1853-62.



CheckMate 238
• Phase III study of patients who were undergoing complete resection of 

stage IIIB, IIIC, or IV melanoma to receive nivolumab or ipilimumab
• Patients were treated up for a period of up to 1 year or until disease recurrence, 

unacceptable toxicity or withdrawal of consent

• A minimum follow up of 18 months, 12-month rate of recurrence-free 
survival

• 70.5% nivolumab
• 60.8% ipilimumab

• Treatment-related grade 3 or 4 adverse events
• 14.4% nivolumab
• 45.9% ipilimumab

Weber, J. et al. (2017). Adjuvant nivolumab versus ipilimumab in resected stage III or IV melanoma. NEJM, 377(19). 



CheckMate 238
(cont.)

Subgroup analysis of disease 
recurrence or death

Weber, J. et al. (2017). Adjuvant nivolumab versus 
ipilimumab in resected stage III or IV melanoma. 
NEJM, 377(19). 



KEYNOTE-054
• Phase III double-blind study evaluating 

pembrolizumab as adjuvant therapy in patients with 
resected, high-risk stage III melanoma.

• 18 doses or until disease recurrence or unacceptable 
toxicity

• At median follow up of 15 months, recurrence-free 
survival 75.4% in pembrolizumab arm vs. 61% in 
placebo arm

• 77.1% vs. 62.6% when selected for PD-L1+ tumors
• Adverse events grades 3–5 related to study 

reported in 14.7% of pembrolizumab patients and 
3.4% of placebo patients

Eggermont, A.M., et al. (2018). Adjuvant pembrolizumab versus placebo in resected stage III melanoma. NEJM, doi: 10.1056/NEJMoa1802357



CheckMate 204
• Phase II study of nivolumab + 

ipilimumab in patients with untreated 
melanoma brain metastases

• 9 month follow-up presented at ASCO 
2017

• Intracranial ORR of 55%
• 21% of patients with complete response
• Median PFS not reached, 6-month PFS 

> 60%
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Patient Case

71 yo male with BRAF V600E-mutated 
melanoma, ~7 brain mets, no steroids or SRT 

Tawbi, H. et al. (2017). Efficacy and safety of nivolumab plus ipilimumab in patients with melanoma metastatic to the brain: Results of the phase 
II study CheckMate 204. Abstract Number 9507, presented at ASCO 2017

ORR = overall response rate; PFS = progression-free survival; SRT = stereotactic radiotherapy.



PD-1 Blockade in Desmoplastic MEL
• Analysis of sixty patients with 

advanced desmoplastic 
melanoma (DM) treated with 
anti–PD-1 or PD-L1

• Objective tumor responses in 70%
• Complete response in 32%

• Whole-exome sequencing 
revealed high mutational load 
and frequent NF1 mutations

Images of three cases 
of DM that responded 

to PD-1 blockade

Eroglu, Z. et al. (2018). High response rate to PD-1 blockade in desmoplastic melanomas. Nature, 553.



• Retrospective analysis of 2,046 
patients with metastatic melanoma 
treated with targeted therapy, 
immunotherapy or chemotherapy 

• Obesity, compared with normal BMI, 
associated with improved survival in 
patients with metastatic melanoma

• Association mainly seen in male patients 
treated with targeted or immune therapy

McQuade, JL et al. (2018). Association of body-mass index and outcomes in patients with metastatic melanoma treated with targeted therapy, 
immunotherapy, or chemotherapy: a retrospective multicohort analysis. Lancet Oncology, 19.



• Study examined oral and gut microbiome of 
melanoma patients undergoing anti–PD-1 
immunotherapy.

• Significant differences noted in the diversity and 
composition of the patient gut microbiome of 
responders vs. nonresponders

• Fecal microbiome samples showed higher alpha 
diversity and relative abundance of bacteria of 
the Ruminococcaceae family in responding 
patients

Kaplan-Meier plot of PFS by fecal diversity

Gopalakrishnan, V. et al. (2018). Gut microbiome modulates response to anti-PD-1 immunotherapy in melanoma patients. Science, 359.



Audience Response Question
Ipilimumab plus nivolumab in the treatment of melanoma:
A. Is FDA approved only for BRAF-negative mutations in the adjuvant and metastatic 

setting
B. Is FDA approved in the adjuvant setting for patients at high risk of disease recurrence 

following complete surgical resection
C. Is associated with an increased incidence of grade 3 or 4 treatment-related adverse 

events, but also increased overall survival as compared to single-agent therapy
D. Is associated with an increased incidence of grade 3 or 4 treatment-related adverse 

events and does not increase overall survival as compared to single-agent therapy
E. Increases median survival but not overall survival as compared to single-agent therapy.
F. Unsure



Case Study: MM

• MM is a 71-year-old female with stage IV melanoma diagnosed 
6/2016

• PMH: Hypertension, hypercholesterolemia, asthma, vitiligo
• PSH: Hernia repair, back surgery
• Medications: Lisinopril, lorazepam, simvastatin, oxycodone

PMH = past medical history; PSH = past surgical history.



Case Study: MM
(cont.)
• Baseline PET scan showing 

widely metabolic disease
• Large lesion at L2

PET = positron emission tomography.

Image courtesy Matthew Burke, Smilow Cancer Hospital.



Case Study: MM (cont.)
• Initiated on ipilimumab (3 mg/kg) + nivolumab (1 mg/kg)

• C1D1: 7/1/17
• C2D1: 7/22/17
• C3D1: 8/19/17

• On 8/27/17, MM presents to outside hospital complaining of fever, 
cough, and shortness of breath

• Vitals: BP 125/86, HR 90, RR 22, O2 90%, temp 100.1
• Chest x-ray: read as pneumonia
• Patient initiated on amoxicillin/clavulanate potassium 875 mg/125 mg q12h

BP = blood pressure; HR = heart rate; RR = respiratory rate; O2 = oxygen; temp = temperature; RML = right middle lobe.



Case Study: 
MM (cont.)

8/27/16

Images courtesy Matthew Burke, Smilow Cancer Hospital.



Case Study: MM (cont.)

• On 8/30/17, MM presents to clinic with continued low-grade 
fever, cough, and diarrhea (since 8/29/17)

• Denies sick contacts, dietary changes
• Approximately 8 loose bowel movements per day (baseline 1 

bowel movement daily)
• No relief with loperamide
• Cough making it difficult to sleep at night



Grading Adverse Events

Copyright 2017 Melanoma Nursing Initiative. Used with permission.



Grading Adverse Events (cont.)

Copyright 2017 Melanoma Nursing Initiative. Used with permission.



Case Study MM: Differential Diagnoses

• Grade 3 diarrhea differential diagnoses
• Infectious diarrhea (including C. diff)
• Antibiotic-associated diarrhea
• Colitis secondary to immunotherapy

• Grade 2 cough vs. pneumonitis differential diagnoses
• Infectious
• Inflammatory
• Irritation

C. diff = Clostridium difficile.



Case Study MM: Imaging
Chest CT scan Abdominal CT scan

CT = computed tomography.

Images courtesy Brianna Hoffner, University of Colorado.



Grade 3 
Colitis

NCCN Guidelines Version 1.2018 Management of Immunotherapy-Related Toxicities



Grade 2 
Pneumonitis



Case Study MM: irAE Diagnoses

• Grade 3 colitis and grade 2 pneumonitis
• Initiate steroid at 2 mg/kg of methylprednisone or equivalent
• Recommend IV steroid initially with colitis symptoms due to gut 

absorption issues
• Taper slowly (1 month)
• Consider antibiotic prophylaxis during high-dose steroid
• Discontinue immunotherapy

irAE = immune-related adverse event.



Case Study (cont.)

Baseline After Three Doses

Images courtesy Brianna Hoffner, University of Colorado


