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ABSTRACT 
 
Specific Aims: 
Immune checkpoint inhibitors (CPI) have made breakthrough therapeutic advances in oncology, but are 
associated with a unique spectrum of side effects. A thorough understanding of immune-related adverse 
events (irAEs) is vital in reducing mortality and morbidity from immunotherapy. The purpose of this study 
was to evaluate the irAE profile of pembrolizumab, a PD-1 inhibitor, in melanoma patients treated at The 
University of Arizona Cancer Center. 
  
Methods: 
We identified patients treated with pembrolizumab for advanced melanoma between 2011 and 2017. 
Demographics, treatment, irAEs, and hospitalization details were collected. IrAEs were graded using the 
Common Terminology Criteria for Adverse Events (CTCAE) v4.0. 
  
Results: 
Of the 64 patients included in this analysis, seven had unresectable stage III and 57 had stage IV 
melanoma. The median age was 67 with 43 patients (67.2%) being male. 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%. Pruritus (20.9%) was the most common grade 1 to 2 
irAE, followed by joint/muscle pain (12.7%) and diarrhea (12.0%). 
  
Conclusions: 
In general, treatment with pembrolizumab at our institution suggests a higher incidence of irAEs per 
patient compared to previous clinical trials: diarrhea (29.7% vs 14.4%, p=0.004), pruritus (51.6% vs 
14.1%, p <0.00001), and rash (25% vs 13.4%, p=0.021), respectively. Most irAEs resolved with 
appropriate therapy or were self-limiting.  
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Evaluation of immune-related adverse events with pembrolizumab for the treatment of advanced 
metastatic melanoma 

 
INTRODUCTION 

Metastatic melanoma has one of the highest mortality rates of all cancer types. Melanoma is a 

serious type of skin cancer that develops in melanocytes, which are responsible for skin pigmentation. 

The stages of melanoma are based on primary tumor thickness, ulceration, the spread to nearby lymph 

nodes, and the metastasis to distant sites.1 Stage 0 tumors are in situ, since they are localized and are 

non-invasive. Stage I and II consist of patients who have melanoma under the epidermis and without 

regional or distant metastases. More specifically, stage III is typically thicker than stage I. Stage III 

consists of patients who have metastases in lymph nodes, satellite sites, or in-transit sites. Lastly, stage 

IV patients have metastases in distant sites.1 Melanoma cells follow different pathways in regards to 

metastases. However, the most common sites that melanoma spreads to are subcutaneous tissue, lymph 

nodes, liver, lung, brain, and bone.2 A stage III or stage IV diagnosis ultimately leads to systemic 

treatment either with chemotherapy, targeted therapy, or immunotherapy. The recent developments of 

immunotherapies have transformed the landscape of cancer treatments in terms of improving patient 

morbidity and mortality.3 

 In recent years the current treatment regimen for metastatic melanoma has changed swiftly from 

classical chemotherapy and biotherapy agents to immunotherapy and molecular targeted therapies. This 

change in the treatment landscape has led to improved outcomes, but also has changed the current 

understanding of chemotherapy agents. These newer agents harbor different side effects similar to 

autoimmune disorders and are often hard to predict based on a patient by patient case selection.  

 The irAEs associated with immunotherapy medications approved for metastatic melanoma are 

often underreported. The irAEs happen in up to 90% of the patients treated with anti-CTLA-4 antibodies 

and 70% of patients treated with PD-1/PDL-1 antibodies.4 The most common of the irAEs include: rash, 

colitis, hepatitis, endocrinopathies, and pneumonitis.5 The least severe of the irAEs include the skin and 

gut, which usually result in grade 1 or 2 events.4 The more serious events are more likely to happen in the 

digestive tract and result in grade 3 or 4 events.4 Although the events can happen at any time during the 

treatment, the events are most likely to happen within 3 to 6 months of initiating therapy, with some side 
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effects often being irreversible.4 The management for most irAEs include a short course of steroids, which 

can affect the efficacy of the immunotherapy drugs.4 Although most irAEs will be resolved with proper 

management, some can be more serious resulting in discontinuation of therapy or in less than 2% of 

cases, death.5 

This study is unique as we evaluated our use of the PD-1 therapy, pembrolizumab, in a single 

institution cancer center. Although clinical trials are designed to be unbiased, inclusion criteria may be 

created in such a way to target individuals with a better prognosis, being that these individuals would be 

more likely to succeed in the trial. Current clinical data has pointed to increased side effects from 

checkpoint inhibitors used in cancer treatments versus that of the initial clinical trials, which approved 

these therapies. Therefore, the purpose of this study was to evaluate the immune-related adverse events 

of pembrolizumab, in the real world setting.  

METHODS 

 Design This study was a retrospective chart review (retrospective cohort design). 

Subjects Patients were included in the study if they were 18 years or older, diagnosed with stage 

III or stage IV melanoma, and received at least one treatment at The University of Arizona Cancer Center 

(UACC) with pembrolizumab from November 1, 2011 to July 1, 2017. Patients were excluded if they did 

not receive all of their treatments at The University of Arizona Cancer Center, did not have follow up 

treatment at the Cancer Center, and who were on prior clinical trials with a PD-1 inhibitor.  

Measures Data was collected using an Excel spreadsheet. The data collection form contained 

items on: patient demographics, dose, strength and timing of treatment, medication supplementation, lab 

values associated with endocrine function, comorbidities, risk factors, recovery of hormone function, 

thyroid function, and testosterone or estrogen tests, as well as any critical care visits and increased visits 

to clinic and/or ER visits associated with immunotherapy. A copy of the Excel spreadsheet is attached in 

Appendix C.  

Data Collection We requested for access from Banner in order to retrieve patients’ charts from 

the University of Arizona Cancer Center in EPIC. Once we had access, data was collected by looking 

under patients’ charts from the Hematology/Oncology department under EPIC. Eligible patients were 

identified based on the inclusion and exclusion criteria and listed in a secure website, called REDCap, 
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that protects patients’ protected health information (PHI). The data, as specified in the data collection 

form found in Appendix C, was collected from “Office Visits” starting on the first infusion of the specified 

drug, “Infusions”, and “Labs.” Once data was recorded for all eligible patients, the database in REDCap 

linking the study identification number to the medical record number (MRN) was deleted. 

Data Analysis After running reports on EPIC software and excluding patients based on our 

inclusion and exclusion criteria, we expected to have about 60-80 patients included in our study. To 

compare the side effect profile of pembrolizumab in randomized clinical trials (RCTs) to the patients in the 

data set the following statistical tests were conducted. The descriptive and demographic variables were 

analyzed by calculating summary means and standard deviations for continuous variables. The 

frequencies and percentages of the irAEs were compared using a Chi square test. The a priori alpha level 

used was 0.05. 

RESULTS  

 The demographic characteristics of the patients are shown in Table 1. 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.  

 44 patients (68.8%) were alive at last follow up. 23 patients (35.9%) were considered to have a 

clinical response to pembrolizumab therapy. No treatment-related mortality was noted. 

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

(76.6%) patients had an irAE as shown in Table 2. 134 (84.8%) were grade 1 irAEs, 21 (13.3%) were 

grade 2, whereas grade 3 and 4 were 1.9%. Pruritus (20.9%) was the most common grade 1 to 2 irAE, 

followed by joint/muscle 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. 

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

DISCUSSION 
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 Although it is not our belief that clinical trials are malevolent in nature, it is important to analyze 

real-world side effect profiles and outcomes against the trials originally published. The question of 

generalizability comes to mind when analyzing clinical trials. Thus, it was our intention to compare real-

world findings at a single institution against the RCT conducted by Robert et al. in the New England 

Journal of Medicine (NEJM).6   

 The primary finding of this study is that specific irAEs appeared to occur more often in our data 

set compared to the RCT published in the NEJM. In particular, diarrhea (29.7% vs 14.4%, p=0.004), 

pruritus (51.6% vs 14.1%, p<0.00001), and rash (25% vs 13.4%, p=0.021) were higher in incidence to a 

statistically significant degree. Additionally, the following irAEs were also statistically significant and 

occurred more in our data set: arthritis (3.1% vs 0.4%, p=0.033), dry mouth (15.6% vs 4%, p=0.0005), 

and musculoskeletal pain (31.3% vs 2.2%, p<0.00001). However, vitiligo (3.1% vs 11.2%, p=0.049) 

occurred less often in our UACC cohort to a statistically significant degree.  

 The findings in this study suggest that even with the higher incidence of specific irAEs, 

pembrolizumab was still well tolerated. Majority of the irAEs were grade 1 (84.8%) to 2 (13.3%) and 

managed with topical corticosteroids. Of the 64 patients, only four (6.3%) patients had to stop treatment 

due to an irAE. Although limiting side effects for patients is important, the ultimate goal in cancer therapy 

is to achieve maximal cancer cell death rate without intolerable side effects.  

 There were several limitations to this study. First, our data collection was confined to one cancer 

center and may not apply to other institutions. Our sample size (n=64) was smaller than the sample size 

of the study conducted by Robert (n=277). Additionally, the dosing in the Robert study was 10 mg/kg 

every 3 weeks while our study used 2 mg/kg every 3 weeks. Inherently side effect occurrence would be 

increased with higher doses administered. Current practice has shifted to a 200 mg fixed dosing model, 

making these results somewhat out of date.7 The retrospective nature of this analysis may have led to 

less consistent grading of adverse event profiles by clinicians. This is an inherent issue in retrospective 

data collection since clinicians are not trained to adhere to strict documentation protocols ahead of time. 

Since adverse event documentation was not emphasized prospectively, some adverse events were not 

documented and lost to follow-up.  

 The next step for future research is to develop a national retrospective chart review or registry 
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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 the metastatic melanoma 

indication, future research should be conducted to reflect any differences in adverse events. The irAE 

profile should be evaluated for all indications of pembrolizumab, as they could differ amongst cancer 

types. 

CONCLUSIONS 

 In general, treatment with pembrolizumab at our institution suggests a higher incidence of irAEs 

per patient compared to previous clinical trials: diarrhea (29.7% vs 14.4%, p=0.004), pruritus (51.6% vs 

14.1%, p<0.00001), and rash (25% vs 13.4%, p=0.021), respectively. This highlights the importance of 

irAE analysis in a more typical patient population. Few serious irAEs can be seen with pembrolizumab. 

Most irAEs resolved with appropriate therapy or were self-limiting.  
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Table 1: Demographics of Study Participants 

Characteristic UACC (%) NEJM (%)6 P-value 

Sample Size 64 277 - 

Males 43 (67.2) 174 (62.8) 0.51 

Age (Median) 67 63 - 
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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 2: Immune-Related Adverse Events  

 UACC (%) NEJM (%)6 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 
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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 
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APPENDICES 

Appendix A: Data Collection Form 

Codebook 

 

Basic Data Collection Tool 
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