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Abstract

The incidence of melanoma and associated mortality rate from advanced disease in older adults is 

increasing over time. Checkpoint inhibitors have demonstrated a survival benefit for the treatment 

of stage IV or unresectable stage III disease and have become one of the standards of care. Data 

suggests that adults aged 65 and older benefit from treatment with checkpoint inhibitors without 

an increased incidence in adverse events. However, clinicians should be aware of the potential side 

effects of this class of medications and how to manage them in older adults.
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1. Introduction

Advanced age is a known risk factor for developing cancer and is associated with a poorer 

prognosis.[1, 2] This is reflected in the incidence and mortality of advanced melanoma. Data 

from the SEER database demonstrate that the incidence of melanoma is highest in those 

aged 75 older and that the incidence rate in that age group has more than quadrupled since 

1975 (Figure 1). Similarly, older adults have an increase in melanoma-associated mortality, 

peaking in those aged 85 and older (Figure 2).[3] In this article we provide perspective on 

the management of older patients with advanced melanoma, with an emphasis selecting 

appropriate immunotherapy and managing immune-related adverse events (irAE).

2. Characteristics of Primary Melanomas in the Older Adult

In general, older adults tend to present with higher-risk primary melanomas. They are the 

age group most likely to present with very thick (> 4 mm) primary tumors;[4] they also have 

a greater mean number of mitotic figures and are more likely to develop either local 

recurrence or in-transit metastases.[5] Interestingly, older adults are less likely to have a 

positive sentinel lymph node biopsy compared to their younger counterparts.[5]
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3. What are Checkpoint Inhibitors?

Checkpoint inhibitors (CPI) enhance antitumor immunity by blocking negative regulators 

(checkpoints) of T cell function that exist both on immune and tumor cells. Although there 

are many T cell checkpoints that could be amenable to this approach, two particular targets, 

cytotoxic T-lymphocyte antigen 4 (CTLA-4) and programmed cell death-1 (PD-1) have been 

most significantly evaluated in large clinical trials. Ipilimumab (anti-CTLA-4)[6, 7] as well 

as nivolumab [8] and pembrolizumab [9, 10] (anti-PD1) are currently approved by the 

United States Food and Drug Administration (FDA) for the treatment of metastatic 

melanoma. The combination of nivolumab plus ipilimumab is also FDA-approved.[11, 12]

4. The Immune System of the Older Adult

It is has been hypothesized that older adults may benefit less from immunotherapy [13] 

given immunosenescence, the phenomenon of decreased immune function as a result of age-

associated alterations to the immune system.[14] Mouse models have demonstrated that 

advancing age is associated with changes in both the innate and adaptive immune system.

[15] Older mice demonstrate modifications in the cytokine production[16] and reduced 

cytotoxicity of CD8+ T cells.[17] In humans, advanced age is associated with decreased T 

cell diversity[18] and decreased CD28 expression which is a necessary co-stimulatory signal 

for T cell activation.[19]

5. What is known about using immunotherapy in the older adult

There is limited information about the efficacy and toxicity of CPI in older adults, defined as 

those aged 65 and older, mostly derived from subgroup analysis of larger clinical trials. Data 

from the FDA demonstrate that the age distribution of registration clinical trials is similar to 

the general oncology population. Adults aged 65 and older consisted of 28% of patients 

treated with ipilimumab, and 39% of patients treated with single agent nivolumab or 

pembrolizumab; 9% of patients treated with single agent nivolumab were aged 75 or older. 

Additional data comes from cross-trial meta-analyses, including one of 4725 patients with 

lung cancer, kidney cancer or melanoma treated on 8 phase II/III trials. This study found that 

CPI treatment prolonged overall survival (OS) in older adults, using an age cut-off of 65–70. 

A subgroup analysis of adults aged 75 and older found an OS advantage for treatment with 

anti-CTLA-4 agents but not with anti-PD1 antibodies.[20] Another meta-analysis of CPI 

randomized trials found that in 1244 older patients, CPI significantly improved OS (HR, 

0.72 (95% CI 0.58–0.9); p=.004) in comparison with controls.[21]

Sileni et al specifically examined the efficacy and toxicity of ipilimumab in patients aged 70 

and older with advanced melanoma and found that there was no difference in median OS 

between patients aged ≥ 70 years (8.9 months (95% CI 7.2–10.6)) and < 70 years (7.0 

months (95% CI 6.1–7.9); p= 0.17); in addition, rates of immune related adverse events 

(irAE) were similar between the two groups.[22] The efficacy of the PD-1 blocking 

antibodies in older adults with advanced melanoma was also assessed in a number of 

randomized clinical trials. In CheckMate 066, when compared to dacarbazine, treatment 

with nivolumab was associated with a HR of 0.44 (0.24 – −0.81) in adults aged 65–75 and a 
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HR of 0.25 (0.10 – −0.61) in adults aged >75 years.[8] In KEYNOTE-006, pembrolizumab 

dosed every 2 weeks or 3 weeks was associated with a HR of 0.56 (0.36 – −0.87) and 0.66 

(0.44 – −1.01) respectively when compared to ipilimumab.[23] As for the combination of 

nivolumab plus ipilimumab, in CheckMate 069 the objective response rate was 64% in 

patients younger than 65 years compared to 53% in those aged 65 and older.[24] The FDA 

now requires the inclusion of a Geriatric Use subsection in the labeling for prescription 

drugs to provide relevant information for clinicians about the use of those products in older 

adults.[25] As per the package inserts for ipilimumab, nivolumab and pembrolizumab, no 

differences in safety or efficacy were reported for older adults. [26, 27]

6. Incidence of irAEs

By blocking the negative regulators of T cell function that are normally important for 

maintaining self-tolerance, CPI treatment can be associated with distinctive inflammatory 

side effects known as irAEs. IrAEs are distinct both in mechanism and management from 

side effects commonly associated with chemotherapy.[28, 29] While the types of irAEs are 

similar across CPI treatments, the incidence varies based on the type of antibody selected. In 

general, PD-1 inhibitors have a lower incidence of irAEs compared to antibodies that block 

CTLA-4 such as ipilimumab; whereas the combination of nivolumab and ipilimumab has a 

higher rate of irAEs than either approach as monotherapy. For example, in a phase 3 study in 

patients with advanced melanoma receiving nivolumab, ipilimumab, or the combination of 

both, grade 3/4 treatment-related adverse events were observed in 16.3% of patients treated 

with nivolumab, 27.3% of patients treated with ipilimumab and 55% of patients treated with 

the combination.[11] Similar results were seen in a phase 3 study of pembrolizumab vs. 

ipilimumab in patients with melanoma with lower rates of grade 3/4 toxicity in patients 

receiving pembrolizumab.[10]

In patients treated with anti-PD-1 inhibitors, the most common irAEs are fatigue, rash and 

pruritus occurring in 20–35% of patients; the most common high grade toxicities are 

diarrhea, elevation in alanine amino-transferase (ALT) or aspartate amino-transferase (AST). 

Fortunately these grade 3–4 irAEs are rare in patients receive anti-PD-1 monotherapy 

(<2%).[10, 11] For patients receiving ipilimumab-based treatment, the most common irAEs 

are similar with an increased risk of diarrhea (~30–40%). Endocrinopathies are also 

observed in up to 10% of patients treated with CTLA-4 inhibition [30, 31], including 

hypophysitis (pituitary inflammation), hypothyroidism, and adrenal insufficiency. The 

frequency of endocrinopathy in patients treated with PD-1 agents is less well known, but 

appears to be less common at <1% in patients[10, 32]; there are additionally reports of 

autoimmune insulin-dependent diabetes.[33] Pneumonitis is a rare (<10%), but potentially 

life-threatening irAE seen in patients treated with CTLA-4 and PD-1 blocking antibodies.

[8–10, 32, 34, 35] Fortunately, despite the rates of grade 3/4 toxicity, irAEs that lead to 

treatment-related death are exceedingly rare, ≤2%. [36]

The incidence of irAEs in older adults does not appear to be substantially different than in 

younger adults. In CheckMate 069, high grade irAEs were more commonly reported in 

patients receiving combination therapy, both in those younger than 65 (54%) and aged 65 

and older (52%). In the PD-1 monotherapy arm, 15% of patients older than 65 years 
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experienced a high grade irAE compared to 26% of patients younger than 65 years.[24] 

There is little known about steroid use in different age groups; however, in a small series of 

patients aged 80 and older presented at ASCO 2016, 28% of patients treated with CPI 

monotherapy required treatment with systemic steroids for irAEs. Early discontinuation of 

treatment for toxicity was common, occurring in 31% of ipilimumab patients, 20% of anti-

PD-1 monotherapy patients and 50% of combination therapy patients.[37]

7. Treatment Decisions: Choosing Between Checkpoint Inhibitors

Treatment with CPI should be strongly considered for all older patients with advanced 

melanoma, including those who are very old (aged 80 and older). Data presented at the 2016 

ASCO annual meeting demonstrated long term survival for very old patients with advanced 

melanoma treated with ipilimumab, with 20% of patients surviving at least 3 years.[37] 

Moreover, data from the head and neck literature suggest that in patients receiving anti-PD-1 

monotherapy quality of life measures remain stable or even improve slightly across all ages.

[38] In the frontline setting, clinicians should consider treatment with either nivolumab or 

pembrolizumab monotherapy or the combination of nivolumab plus ipilimumab. The 

decision to treat older patients with either combination or monotherapy is one that should be 

made in consultation with the patient and his or her family. Anti-PD-1 monotherapy offers a 

robust response rate (~40%) associated with a relatively low risk of high grade adverse 

events. The response rate is higher with combination therapy (~60%) but is also associated 

with at least a threefold increase in high grade adverse events. It should be noted that data 

for overall survival is still immature when trying to compare combination therapy to anti-

PD-1 monotherapy.

Clinicians should carefully consider the functional status of the patient and concomitant 

medical problems when deciding between monotherapy and combination therapy, especially 

those that are autoimmune in nature as these may be exacerbated by CPI. There are a 

number of geriatric assessment tools which can be utilized by the clinician in making this 

judgment. The Mini-Cognitive Assessment Instrument is validated as a screening test for 

cognitive dysfunction[39] which may make it difficult for older patients to report symptoms 

or comply with medications. The Timed Get up and Go Test (GUG) can be used to assess 

frailty and risk of falls; a prolonged GUG time has been associated with higher risk of early 

death in older patients with cancer.[40]

It is also essential to assess the social support available to older patients, including with 

whom the patient resides with whether or not they have reliable access to transportation. 

This is important when considering management of irAEs; in a recent series of patients 

treated with combination therapy at Memorial Sloan Kettering Cancer Center, 50% of 

patients required an emergency room visit and 36% of patients were hospitalized for 

treatment of an irAE.[41] If a patient lacks easy access to medical care, combination therapy 

may not be an appropriate choice. While combination therapy has been utilized in those 

aged 80 and older, it should be reserved for those patients with excellent performance status, 

minimal medical comorbidities and excellent social support.
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8. Management of irAEs

Unfortunately, there are no prospective randomized trials to guide optimal management of 

irAEs; therefore, the management of irAEs is based upon clinical experience. Nevertheless, 

consensus guidelines regarding the treatment of the common irAEs including rash, colitis, 

hepatitis, endocrinopathies and pneumonitis has been established.[42] The mainstay of irAE 

treatment consists of immunosuppression with corticosteroids and, if necessary, other 

immunosuppressant agents such as infliximab. Fortunately, with appropriate management, 

most irAEs resolve (with the exception of endocrinopathies),[12] and temporary 

immunosuppression to treat an irAE does not appear to limit the efficacy of immune-

checkpoint inhibition.[36, 43]

There are special considerations for management of irAEs in older adults. First, immune-

related diarrhea may lead to high rates of dehydration due to the decline in renal 

function[44] and thirst perception in older adults[45], leading to an increase in mortality.[46] 

These patients should be monitored carefully and hospital admission for IV fluids and 

steroids may be warranted. Second, endocrinopathies in patients aged 65 and older may only 

present with nonspecific findings such as memory loss or cognitive decline. Clinicians must 

be vigilant to these subtle symptoms; a TSH and T4 should be checked with every CPI 

infusion and physicians should have a low threshold to assess other hormone levels as well 

as blood glucose given the increasing awareness of the risk of CPI-induced diabetes 

mellitus.[33, 47] Clinicians should also utilize the expertise of consultants for irAEs that are 

steroid refractory or otherwise challenging to manage.

Lastly, there are also considerations for administering prednisone for the treatment of irAEs 

in this age group. Older patients may be at higher risk for delirium or altered mental status 

caused by steroid therapy.[48] In addition, elderly adults are more likely to have co-morbid 

medical conditions such as cardiac disease or diabetes that may be worsened by steroid 

therapy. Clinicians should limit the duration of steroid usage as clinically indicated while 

monitoring for adverse affects. We also advise close coordination with the primary care 

physician in cases where medical comorbidities or polypharmacy may be challenging for the 

oncologist to manage.

9. Summary

Advanced melanoma is increasingly diagnosed amongst older adults with mortality rates 

increasing in those aged 75 and older. Treatment with CPI in this subgroup of patients is 

generally well tolerated with response rates that are comparable to those in younger people 

and evidence of durable benefit. Clinicians should be vigilant of irAEs to prevent morbidity 

and mortality, especially in this age group.
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Figure 1. 
Age-adjusted SEER incidence rates of melanoma from 1975–2013 (SEER 9)
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Figure 2. 
Age-specific mortality rates from melanoma from 2009–2013

Friedman and Wolchok Page 10

J Geriatr Oncol. Author manuscript; available in PMC 2018 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript


	Abstract
	1. Introduction
	2. Characteristics of Primary Melanomas in the Older Adult
	3. What are Checkpoint Inhibitors?
	4. The Immune System of the Older Adult
	5. What is known about using immunotherapy in the older adult
	6. Incidence of irAEs
	7. Treatment Decisions: Choosing Between Checkpoint Inhibitors
	8. Management of irAEs
	9. Summary
	References
	Figure 1
	Figure 2

