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Methods 

●  Metastatic melanoma has one of the highest 
mortality rates as compared to other cancers.1  

●  Melanoma is a serious type of skin cancer that 
develops in melanocytes, which are responsible for 
making our skin pigmentation.1  

●  If diagnosed with stage III or stage IV, systemic 
treatment for metastatic melanoma is necessary, 
either through chemotherapy, targeted therapy, or 
immunotherapy.1  

●  Pembrolizumab targets negative regulatory 
receptors on T-cells, specifically programmed 
death-1 (PD-1), to reactivate the immune system 
and has been shown to improve overall survival 
among patients with malignant melanoma.2 

●  The proliferation of T-cells can also lead to the 
inhibition of immune self-tolerance, introducing 
immune-related adverse events (irAEs).3  

●  Of these events, gastrointestinal and skin 
autoimmune reactions are the most prevalent, 
though pituitary, thyroid, and adrenal-related 
adverse events have also been described.3 

●  However, published data differs from real world 
outcomes with immune-related adverse events. 

●  The objective of this study is to evaluate the irAE 
profile of pembrolizumab, a PD-1 inhibitor, in stage 
III or IV melanoma patients at The University of 
Arizona Cancer Center (UACC). 

●  Data collection was confined to one cancer center. 
●  Our sample size was smaller than the sample size of 

the Robert comparison article. 
●  The dosing in the Robert article was 10 mg/kg every 

3 weeks while our study used 2 mg/kg every 3 
weeks. 

●  The retrospective nature of this analysis may have 
led to less consistent grading of adverse event 
profiles by clinicians. 

●  Since adverse event documentation was not 
emphasized prospectively, some adverse events 
were lost to follow up. 

●  Treatment at our institution suggests a higher 
incidence of irAEs per patient compared to the 
Robert article: diarrhea (29.7% vs. 14.4%), pruritus 
(51.6% vs. 14.1%), and rash (25% vs. 13.4%), 
respectively.  

●  This highlights the importance of irAE analysis in a 
more typical patient population than seen in a 
clinical trial. 

●  Most irAEs resolved with appropriate therapy or were 
self-limiting.  

●  The next step is to develop a national retrospective 
chart review or registry database to address 
immunotherapy side effects and outcomes. 

●  Since recommendations have recently been changed 
to a fixed dose of 200 mg every 3 weeks for 
pembrolizumab in this indication, future research 
should be conducted to reflect any difference in 
adverse events.5 

●  The irAE profile should be evaluated for all 
indications of pembrolizumab. 

●  Patients treated with pembrolizumab at The 
University of Arizona Cancer Center for advanced 
melanoma between 2011 and 2017 were identified. 

●  Demographics, treatment, irAEs, and hospitalization 
details were collected.  

●  IrAEs were graded using the Common Terminology 
Criteria for Adverse Events (CTCAE) version 4.0. 

●  Demographics and irAEs were compared with the 
article, “Pembrolizumab versus Ipilimumab in 
Advanced Melanoma” from the New England Journal 
of Medicine (Robert).4 

●  Chi-square tests (p<0.05) were used to assess each 
demographic. 

●  Of the 64 patients included in this analysis, seven 
had unresectable stage III melanoma and 57 had 
stage IV melanoma.  

●  The median age was 67 with 43 patients (67.2%) 
being male.  

●  Median dose was 2 mg/kg and the median number 
of cycles was five.  

●  51.6% of patients were immunotherapy-naive.  
●  In total, 158 irAEs were reported and 49 out of 64 

(76.6%) patients had an irAE.  
○  134 (84.8%) were grade 1 irAEs, 21 (13.3%) 

were grade 2, whereas grade 3 and 4 were 
1.9%. 

●  Six patients (9.4%) were hospitalized and four 
(6.3%) stopped treatment secondary to an irAE.  

●  Pruritus (20.9%) was the most common grade 1 to 
2 irAE, followed by musculoskeletal pain (12.7%) 
and diarrhea (12.0%). Gouty arthritis and colitis 
were the only grade 3 irAEs.  

●  There was no evidence of any grade 4 irAEs.  
●  Adrenal insufficiency was one of the few serious 

irAEs seen.  
●  26 patients (40.6%) had a pre-existing autoimmune 

disorder. 
○  Six (23.1%) worsened with pembrolizumab.  

●  Of the 64 patients, 16 (25%) were treated with 
steroids for an irAE.  

●  44 patients (68.8%) were alive at last follow up.  
●  No treatment-related mortality was noted. 
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Results 

Characteristic UACC (%) Robert (%) P-value 

Sample Size 64 277  - 

Males 43 (67.2) 174 (62.8) 0.51 

Age (Median) 67 63 - 

Race 

   White/Caucasian 61 (95.3) 271 (97.8) 0.26 

   Non-white/Multiple 3 (4.7) 5 (1.8) 0.17 

   Not Reported 0 (0.0) 1 (0.4) 0.63 

Stage III Melanoma 7 (10.9) 9 (3.2) <0.01 

Stage IV Melanoma 57 (89.1) 268 (96.8) <0.01 

Immunotherapy 
Naive 

33 (51.6) 270 (97.5) <0.00001 

Table 1: Demographics of Study Participants 

Table 2: Immune-Related Adverse Events  

*Adverse event per patient (n=64 for UACC, n=277 for Robert) 

UACC (%) Robert (%)4 P-value 

irAE* All Grades Grades 
3-5 

All 
Grades 

Grades 
3-5 

All Grades 

Adrenal 
Insufficiency 

4 (6.3) 0 (0.0) N/A N/A -- 

Alopecia 9 (14.1) 0 (0.0) N/A N/A -- 

Arthritis 2 (3.1) 1 (1.6) 1 (0.4) 0 (0.0) 0.033 

Colitis 2 (3.1) 2 (3.1) 8 (2.9) 5 (1.8) 0.919 

Diarrhea 19 (29.7) 0 (0.0) 40 (14.4) 3 (1.1) 0.004 

Dry Mouth 10 (15.6) 0 (0.0) 11 (4.0) 0 (0.0) 0.0005 

Dry Skin 3 (4.7) 0 (0.0) 8 (2.9) 0 (0.0) 0.463 

Dysgeusia 12 (18.8) 0 (0.0) N/A N/A -- 

Genital HSV 1 (1.6) 0 (0.0) N/A N/A -- 

Hyperthyroidism 2 (3.1) 0 (0.0) 7 (2.5) 0 (0.0) 0.788 

Hypothyroidism 7 (10.9) 0 (0.0) 21 (7.6) 0 (0.0) 0.378 

Transaminitis 4 (6.3) 0 (0.0) N/A N/A -- 

Musculoskeletal 
Pain 

20 (31.3) 0 (0.0) 6 (2.2) 0 (0.0) <0.00001 

Neuropathy 9 (14.1) 0 (0.0) N/A N/A -- 

Pneumonitis 1 (1.6) 0 (0.0) 5 (1.8) 1 (0.4) 0.894 

Pruritus 33 (51.6) 0 (0.0) 39 (14.1) 0 (0.0) <0.00001 

Rash 16 (25) 0 (0.0) 37 (13.4) 0 (0.0) 0.021 

Seborrheic 
Keratosis 

1 (1.6) 0 (0.0) N/A N/A -- 

Tinnitus 1 (1.6) 0 (0.0) N/A N/A -- 

Vitiligo 2 (3.1) 0 (0.0) 31 (11.2) 0 (0.0) 0.049 


