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ABSTRACT

Background. Monoclonal antibodies (mAb) targeting PD-1/PD-
L1 have revolutionizedmelanoma treatment, yet data regarding
effectiveness and tolerability across age groups is limited. We
sought to determine the impact of age on overall survival (OS),
progression-free survival (PFS), and rates of immune-mediated
toxicities in patients treated with anti–PD-1/anti-PD-L1 mAb at
two academic medical centers.
Methods.We retrospectively collected data on all patients with
metastatic melanoma treated with anti-PD-1/PD-L1 mAb
between May 2009 and April 2015.We used Kaplan-Meier and
Cox regression analyses to assess OS and PFS and identify fac-
tors associated with these outcomes. We also compared rates
of autoimmune toxicity across age groups.
Results. Of 254 patients, 57 (22.4%) were <50 years old, 85
(33.5%) were age 50–64, 65 (25.6%) were age 65–74, and 47

(18.5%) were �75 years. Across age groups, no differences
existed in median OS (age <50: 22.9 months, age 50–64: 25.3
months, age 65–74: 22.0 months, age �75: 24.3 months) or
PFS (age <50: 4.1 months, age 50–64: 6.5 months, age 65–74:
5.4 months, age�75: 7.9 months). The presence of liver metas-
tases and elevated pre-treatment lactate dehydrogenase (LDH)
were associated with reduced OS. Presence of liver metastasis,
pretreatment LDH, BRAF mutation, and type of melanoma cor-
related with PFS. Overall, 110 patients (43.3%) experienced
immune-mediated toxicities; 25 (9.8%) had colitis and 26
(10.2%) had endocrine toxicity. Rates of colitis, hepatitis, and
pneumonitis did not differ across age groups.
Conclusion. We demonstrated that patients could safely toler-
ate anti-PD1/PDL-1 mAb therapy and achieve similar outcomes
regardless of their age.The Oncologist 2017;22:963–971

Implications for Practice: Immunotherapy has revolutionized treatment for patients with metastatic melanoma, yet data are lacking
regarding the effectiveness and tolerability of these treatments for older patients. In this study, we demonstrated that patients with
melanoma safely tolerate immunotherapy and achieve similar outcomes regardless of their age. Specifically, we utilized data from
two academic cancer centers and found no significant difference in overall survival, progression free survival, or immune-related
toxicities, other than arthritis, across age groups. As the population ages, studies such as this will become critical to help us
understand how best to treat older adults with cancer.

INTRODUCTION

The past 5 years have brought a revolution in the treatment of
unresectable and/or metastatic melanoma. In that time, eight
agents and three combinations have received regulatory
approval. These include the BRAF inhibitors vemurafenib and
dabrafenib, the MEK inhibitors trametinib and cobimetinib, the
combinations of dabrafenib and trametinib and vemurafenib
and cobimetinib, the anti-cytotoxic T lymphocyte antigen 4
(CTLA-4) antibody ipilimumab, the two anti-programmed cell
death 1 (PD-1) antibodies pembrolizumab and nivolumab, the
combination of ipilimumab and nivolumab, and the oncolytic

viral vaccine talimogene laherparepvec (T-VEC) [1–10]. These
agents have had a profound impact on patient outcomes, with
both single-agent anti–PD-1 antibody therapy (in patients inde-
pendent of BRAF mutation status) and combined BRAF and
MEK inhibitor therapy (in patients with BRAF mutations)
improving median survival from approximately 6 months [11,
12] to over 2 years [7, 13].

Perhaps the most remarkable advance has been the emer-
gence of monoclonal antibodies targeting PD-1 and its ligand
PD-L1. These agents show marked efficacy in patients with
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unresectable or metastatic melanoma, with response rates in
the 35%–45% range in first-line therapy andmedian overall sur-
vival of over 2 years [6, 7, 14]. Further, inhibitors of PD-1 and
PD-L1 have activity in a number of other malignancies, gaining
regulatory approval in non-small cell lung cancer (nivolumab
and pembrolizumab), renal cell carcinoma (nivolumab), and
urothelial bladder cancer (atezolizumab) [15–17]. Immune
checkpoint inhibitors have also exhibited impressive activity in
triple-negative breast cancer, gastric cancer, squamous cell car-
cinoma of head and neck, and Hodgkin lymphoma [18–23].
Notably, these agents are relatively well tolerated, as evidenced
by the low grade 3–4 adverse event rate (10%–15%) [6, 7, 9].
Toxicity is commonly mediated by immune activation triggering
tissue-specific autoimmunity. The most common events are
fatigue, rash, pruritus, thyroid dysfunction (both hyper- and
hypothyroidism), and diarrhea, though more severe immune-
specific adverse events are observed, including colitis, pneumo-
nitis, hepatitis, uveitis, myositis, nephritis, and type 1 diabetes
mellitus [7, 9].

Although clinical trials have shown remarkable survival out-
comes with relatively mild toxicity profiles for PD-1/PD-L1
inhibitors, little research has focused on the impact of these
treatments for older cancer patients. Previous studies have
demonstrated greater toxicity and decreased tolerability with
some systemic chemotherapy regimens for older patients with
cancer. For example, breast cancer studies suggest that older
patients are more likely to experience toxicity and treatment-
related deaths than younger patients [24, 25]. Evidence sug-
gests that older patients with colon cancer are more likely than
younger patients to experience early discontinuation of chemo-
therapy [26]. Additionally, age has been shown to affect the
treatment regimens that patients receive, resulting in under-
treatment in older patients [27]. Further, older patients and
those with more comorbid conditions are often underrepre-
sented in oncology clinical trials, thus limiting the data available
to assess these patients’ tolerance to certain therapies [28–31].

Given the age-related disparities in cancer care and the
expanding role of PD-1/PD-L1 inhibitors, it is critical to deter-
mine whether patient age impacts the effectiveness and toxic-
ity of these treatments in the geriatric oncology population. In
this retrospective study, we sought to analyze the data from
254 patients treated at two academic cancer centers with anti-
PD-1 or PD-L1 therapy and compared progression-free survival
(PFS), overall survival (OS), and immune-related toxicity between
older and younger patients with melanoma.

METHODS

Patient Population and Study Design
We retrospectively collected data on all patients with meta-
static melanoma treated with anti–PD-1 and/or PD-L1 mono-
clonal antibodies at Massachusetts General Hospital (MGH)
and Vanderbilt University Medical Center from May 2009 to
April 2015. The Partners Institutional Review Board approved
the study protocol.

We obtained data from the electronic medical record
regarding patients’ sociodemographic and clinical characteris-
tics. Specifically, we collected information about patients’ age,
sex, education, marital status, and employment. We also
assessed patients’ Eastern Cooperative Oncology Group (ECOG)

performance status and comorbid conditions in order to calcu-
late Charlson Comorbidity Index (CCI) scores at the time of first
presentation to an oncologist regarding their melanoma. Addi-
tionally, we collected patients’ laboratory values, cancer muta-
tion status, sites of metastases, and cancer therapy, including
whether they had received ipilimumab before or after their
anti–PD-1 or PD-L1 therapy. We obtained the date of cancer
progression (using documentation from the medical record by
the treating clinician of disease progression), death date, and
date of last follow-up for those still alive.We assessed whether
patients had experienced the following toxicities: colitis, hypo-
physitis, pneumonitis, thyroiditis, dermatitis, duodenitis, gastri-
tis, nephritis, meningitis, encephalitis, uveitis, myocarditis,
pericarditis, arthritis, and hepatitis.We also evaluated the com-
bined endpoint of endocrine-related toxicities, defined as the
combination of hypophysitis and thyroiditis.

Statistical Analysis
We first calculated descriptive statistics to analyze the frequen-
cies, means, and SDs of the study variables stratified by age
(age <50 years, age 50–64 years, age 65 to 74 years, and age
�75 years). Progression-free survival was defined as the time
from initiation of anti–PD-1 or PD-L1 therapy until date of pro-
gression or death, whichever occurred earlier. Overall survival
was defined as the time from initiation of PD-1 therapy until
date of death from any cause. Follow-up of patients without
outcome events was censored at the date of their last follow-up
visit. The distributions of PFS and OS were estimated using the
Kaplan-Meier method; median follow-up time was based on the
reverse Kaplan-Meier method [32].We fit multivariable Cox pro-
portional hazard models for both PFS and OS to assess impor-
tant predictors of these outcomes. Standard model-building
techniques were used for model development. Candidate pre-
dictors for the models were patient demographic, disease, and
prior treatment factors that were assessed to be different
between younger and older patients based on univariate com-
parisons (p< .3). For the models, we dichotomized lactate
dehydrogenase (LDH) as abnormal versus normal/unknown
based on a cut point of 333 UI/L; categorized treatment with
ipilimumab as having received it before, after, or during versus
never having received it; and dichotomized BRAF mutation as
mutated versus not mutated/unknown. We also used the CCI,
unadjusted for age, as a model covariate. Cox models were
stratified by ECOG performance status to accommodate differ-
ences in the underlying baseline hazard. Final models included
patient age, gender, and CCI in addition to those predictors that
were statistically significantly related to outcome (Wald chi-
squared p< .05).We compared the presence or absence of tox-
icities across age groups using Fisher’s exact tests.

RESULTS

Patient Characteristics
Of the 254 patients we analyzed, 57 (22.4%) were less than
50 years old, 85 (33.5%) were age 50–64, 65 (25.6%) were age
65–74, and 47 (18.5%) were 75 years or older (Table 1). A larger
proportion of patients in all age groups over age 50 were male
gender (p 5 .03). Younger patients were more likely to have a
BRAF mutation (p 5 .0001), and of 59 patients with a BRAF
mutation, 42 (71.2%) received BRAF-targeted therapy prior to
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Table 1. Baseline characteristics of patients

Characteristic

Overall
(n 5 254)

Age <50
(n 5 57)

Age 50–64
(n 5 85)

Age 65–74
(n 5 65)

Age� 75
(n 5 47)

n (%) n (%) n (%) n (%) n (%)

Gender

Female 98 (38.6) 31 (54.4) 32 (37.6) 19 (29.2) 16 (34.0)

Male 156 (61.4) 26 (45.6) 53 (62.4) 46 (70.8) 31 (66.0)

Education

High school 56 (22.0) 16 (28.1) 22 (25.9) 8 (12.3) 10 (21.3)

Vocational/some college 10 (3.9) 3 (5.3) 4 (4.7) 3 (4.6) — (—)

College graduate/graduate school 117 (46.1) 24 (42.1) 41 (48.2) 28 (43.1) 24 (51.1)

Less than high school graduate 11 (4.3) 2 (3.5) — (—) 2 (3.1) 7 (14.9)

Unknown/missing 60 (23.6) 12 (21.1) 18 (21.2) 24 (36.9) 6 (12.8)

Insurance

Government 95 (37.4) 4 (7.0) 8 (9.4) 46 (70.8) 37 (78.7)

Private 150 (59.1) 50 (87.7) 73 (85.9) 18 (27.7) 9 (19.1)

Self pay 4 (1.6) 2 (3.5) 2 (2.4) — (—) — (—)

Unknown 5 (2.0) 1 (1.8) 2 (2.4) 1 (1.5) 1 (2.1)

Relationship status

Divorced 20 (7.9) 5 (8.8) 10 (11.8) 2 (3.1) 3 (6.4)

Married 190 (74.8) 36 (63.2) 67 (78.8) 55 (84.6) 32 (68.1)

Single 29 (11.4) 16 (28.1) 7 (8.2) 3 (4.6) 3 (6.4)

Unknown 1 (0.4) — (—) — (—) 1 (1.5) — (—)

Widowed 14 (5.5) — (—) 1 (1.2) 4 (6.2) 9 (19.1)

Employment

Disabled 12 (4.7) 3 (5.3) 8 (9.4) 1 (1.5) — (—)

Employed 128 (50.4) 43 (75.4) 63 (74.1) 17 (26.2) 5 (10.6)

Retired 96 (37.8) — (—) 11 (12.9) 46 (70.8) 39 (83.0)

Unemployed 12 (4.7) 8 (14.0) 3 (3.5) — (—) 1 (2.1)

Unknown 6 (2.4) 3 (5.3) — (—) 1 (1.5) 2 (4.3)

ECOG PS

0 121 (47.6) 27 (47.4) 41 (48.2) 35 (53.8) 18 (38.3)

1 98 (38.6) 22 (38.6) 32 (37.6) 25 (38.5) 19 (40.4)

2 or 3 11 (4.3) 3 (5.3) 5 (5.9) 1 (1.5) 2 (4.3)

Missing 24 (9.4) 5 (8.8) 7 (8.2) 4 (6.2) 8 (17.0)

BRAF Mutation

Yes 59 (23.2) 27 (47.4) 18 (21.2) 12 (18.5) 2 (4.3)

No/Unknown 195 (76.8) 30 (52.6) 67 (78.8) 53 (81.5) 45 (95.7)

Melanoma Type

Acral 12 (4.7) 1 (1.8) 6 (7.1) 3 (4.6) 2 (4.3)

Cutaneous 189 (74.4) 45 (78.9) 55 (64.7) 52 (80.0) 37 (78.7)

Mucosal 11 (4.3) 2 (3.5) 5 (5.9) 2 (3.1) 2 (4.3)

Unknown 27 (10.6) 7 (12.3) 11 (12.9) 5 (7.7) 4 (8.5)

Uveal 15 (5.9) 2 (3.5) 8 (9.4) 3 (4.6) 2 (4.3)

Received anti-PD-1 therapy 235 (92.5) 52 (91.2) 80 (94.1) 57 (87.7) 46 (97.9)

Received anti-PD-L1 therapy 19 (7.5) 5 (8.8) 5 (5.9) 8 (12.3) 1 (2.1)

Ipilimumab before PD-1

Yes 129 (50.8) 32 (56.1) 39 (45.9) 37 (56.9) 21 (44.7)

No 125 (49.2) 25 (43.9) 46 (54.1) 28 (43.1) 26 (55.3)

(continued)
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beginning PD-1 inhibitor therapy. Notably, CCI scores did not
differ between the older and younger patients (mean CCI age
<50: 4.5, mean CCI age 50–64: 4.8, mean CCI age 65–74: 4.4,
mean CCI age�75: 4.9, p 5 .48). Further, there were no signifi-
cant differences in ECOG performance status between groups
at the time of first presentation to an oncologist. Overall,
the majority of patients received anti–PD-1 therapy
(92.5%). Our cohort included 120 (47.2%) patients from MGH
and 134 (52.8%) from Vanderbilt University Medical Center

(supplemental online Table 1). Patients from MGH were more
likely to have education beyond high school, lower ECOG per-
formance status, lower CCI, and to receive PD-1 inhibitor ther-
apy as an earlier line of therapy compared with patients from
Vanderbilt University Medical Center.

Overall Survival
Median follow-up time in this analysis was 16.0 months (95%
confidence interval [CI]: 13.1–20.4 months). After beginning

Table 1. (continued)

Characteristic

Overall
(n 5 254)

Age <50
(n 5 57)

Age 50–64
(n 5 85)

Age 65–74
(n 5 65)

Age� 75
(n 5 47)

n (%) n (%) n (%) n (%) n (%)

Ipilimumab after PD-1

Yes 42 (16.5) 6 (10.5) 21 (24.7) 10 (15.4) 5 (10.6)

No 211 (83.1) 51 (89.5) 63 (74.1) 55 (84.6) 42 (89.4)

During 1 (0.4) — (—) 1 (1.2) — (—) — (—)

Brain metastases

Yes 46 (18.1) 17 (29.8) 14 (16.5) 8 (12.3) 7 (14.9)

No 208 (81.9) 40 (70.2) 71 (83.5) 57 (87.7) 40 (85.1)

Liver metastases

Yes 73 (28.7) 16 (28.1) 28 (32.9) 16 (24.6) 13 (27.7)

No 181 (71.3) 41 (71.9) 57 (67.1) 49 (75.4) 34 (72.3)

LDH-mean (SD) 320.1 (453.3) 248.8 (153.7) 418.0 (734.9) 252.6 (133.2) 277.7 (115.0)

CCI-mean (SD) 4.6 (2.4) 4.5 (2.3) 4.8 (2.5) 4.4 (2.3) 4.9 (2.5)

Line of therapy – mean (SD) 2.0 (1.1) 2.3 (1.2) 2.0 (1.0) 2.0 (1.2) 1.6 (0.6)

Abbreviations: -, not available; CCI, Charlson Comorbidity Index; ECOG, Eastern Cooperative Oncology Group; LDH, Lactate dehydrogenase; PS, per-
formance status.

Figure 1. Kaplan-Meier overall survival curves across age groups.
Abbreviations: OS, overall survival; CI, confidence interval.
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Table 2. Multivariable model of characteristics associated with overall survival and progression-free survival

Variable Hazard ratio 95% Confidence Limits p value

Overall survival

Age class

<50 vs.�75 years 0.93 0.47 1.83 .95

50–64 vs.�75 years 0.88 0.47 1.64

65–74 vs.�75 years 0.83 0.43 1.60

Sex

Male vs. female 1.00 0.65 1.56 .99

CCI

Continuous 0.99 0.91 1.08 .80

Education

<High school graduate vs. high school graduate 1.41 0.53 3.78 .02

Unknown/missing vs. high school graduate 1.16 0.66 2.02

Vocational/some college vs. high school graduate 0.64 0.22 1.88

�College graduate vs. high school graduate 0.52 0.30 0.90

Liver metastasis

Yes vs. no 2.07 1.32 3.24 .001

LDH 2.07 1.32 3.24 .001

Abnormal vs. normal/missing 3.13 1.97 4.99 <.0001

Progression free survival

Age class

<50 vs.�75 years 0.98 0.55 1.77 .80

50–64 vs.�75 years 0.82 0.48 1.41

65–74 vs.�75 years 0.85 0.48 1.48

65–74 vs.�75 years 0.85 0.48 1.48

Sex

Male vs. female 0.95 0.65 1.38 .79

CCI

Continuous 0.95 0.88 1.03 .20

Education

<High school graduate vs. high school graduate 1.16 0.49 2.75 .009

Unknown/missing vs. high school graduate 0.84 0.51 1.36

Vocational/some college vs. high school graduate 0.95 0.43 2.10

�College graduate vs. high school graduate 0.49 0.32 0.77

Liver metastasis

Yes vs. no 1.49 1.01 2.19 .04

LDH

Abnormal vs. normal/missing 2.31 1.52 3.50 <.0001

BRAF mutation

Mutated vs. not/unknown 2.24 1.46 3.42 .0002

Melanoma type

Acral vs. cutaneous 1.81 0.81 4.08 .001

Mucosal vs. cutaneous 2.74 1.28 5.88

Unknown vs. cutaneous 1.32 0.77 2.28

Uveal vs. cutaneous 3.40 1.76 6.58

Abbreviations: CCI, Charlson Comorbidity Index; LDH, lactate dehydrogenase.
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PD-1 inhibitor therapy, the median OS for the entire cohort was
22.0 months (95% CI: 17.2–43.0 months). Median OS was com-
parable between younger and older patients (age <50: 22.9
months, age 50–64: 25.3 months, age 65–74: 22.0 months, age
�75: 24.3 months). Kaplan-Meier estimates of OS are shown
in Figure 1.

Multivariable Cox proportional hazard model results (refer-
ence group �75 years) showed no significant difference in

OS according to age (hazard ratio [HR] age <50: 0.9 [95% CI
0.5–1.8]; HR age 50–64: 0.9 [95% CI 0.5–1.6]; HR age 65–74: 0.8
[95% CI 0.6–1.6) (Table 2). Survival was significantly influenced
by the presence of liver metastasis and pretreatment LDH. The
presence of liver metastasis at the time of first presentation to
an oncologist doubled the hazard for death (HR: 2.1, 95% CI: 1.3
to 3.2, p 5 .001), and abnormal pretreatment LDH tripled the
hazard of death (HR: 3.1, 95% CI: 2.0 to 5.0, p< .0001).

Figure 2. Kaplan-Meier progression-free survival curves across age groups.
Abbreviations: PFS, progression free survival; CI, confidence interval.

Figure 3. Immune-related toxicities across age groups.
p values obtained using Fisher’s exact tests to compare the presence or absence of toxicities across age groups.
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Progression-Free Survival
The median PFS for the entire sample was 5.4 months
(95% CI: 3.9–7.5 months) after initiation of PD-1 inhibitor
therapy and was similar between age groups (age <50: 4.1
months, age 50–64: 6.5 months, age 65–74: 5.4 months, age
�75: 7.9 months). Kaplan-Meier estimates of PFS are shown
in Figure 2.

Although patients age �75 had nearly double the PFS of
patients age <50, we found no significant difference in PFS for
older versus younger patients using multivariable Cox regres-
sion (HR age <50: 1.0 [95% CI 0.5–1.8]); HR age 50–64: 0.8
[95% CI 0.5–1.4]; HR age 65–74: 0.8 [95% CI 0.5–1.5]).
Progression-free survival was significantly influenced by pres-
ence of liver metastasis, pretreatment LDH, BRAF mutation,
and the type of melanoma. Patients with liver metastasis at the
time of the first oncology visit experienced shorter PFS (HR:
1.5, 95% CI: 1.0–2.2, p 5 .04). Those with abnormal pretreat-
ment LDH also experienced worse PFS (HR: 2.3, 95% CI: 1.5–
3.5, p< .0001). Having a BRAF mutation was significantly asso-
ciated with shorter PFS (HR: 2.3, 95% CI: 1.5–3.5, p< .0001).
Compared with patients diagnosed with cutaneous melanoma,
those with mucosal (HR: 3.1, 95% CI: 1.5–6.4, p< .001) or uveal
melanomas (HR: 3.6, 95% CI: 1.9–7.0, p< .001) also had signifi-
cantly worse PFS.

Toxicities
In our sample, 110 patients (43.3%, 95% CI: 37.1%–49.7%)
experienced any immune-related adverse events, as shown
in Figure 3. The most common toxicities were dermatitis
(n 5 27, 10.6%) and colitis (n 5 25, 9.8%). The incidence of
arthritis was significantly higher among patients aged 65–74
years (10.8%, p 5 .02). The data suggest that patients who
are �75 years old may have higher incidences of thyroiditis
or endocrine-related toxicity; however, neither of these
comparisons reached statistical significance. Notably, there
were no significant differences in colitis, hepatitis, or pneu-
monitis between age groups.

Patient Sociodemographic Characteristics
To further assess differences between older and younger
patients, we assessed sociodemographic characteristics that
could influence treatment outcomes. We found that OS was
significantly influenced by education status. Compared with
patients who were high school graduates, those who com-
pleted college or beyond had reduced hazard ratios for death
(HR: 0.5, 95% CI: 0.3–0.9, p 5 .01). Similarly, PFS was influenced
by level of education, and completion of college or beyond
reduced the hazard of a PFS event by approximately half (HR:
0.5, 95% CI: 0.3–0.8, p 5 .009).

DISCUSSION

The emergence of anti–PD-1 therapy has revolutionized the
treatment of advanced melanoma and other malignancies,
but little has been reported about the effects of these
agents in the geriatric oncology population [33]. Age-related
immunosenescence could have meaningful implications on
the efficacy of checkpoint inhibitors in older patients with
cancer, theoretically reducing the effectiveness of these
therapies, although older patients often have tumors with
higher mutational loads (e.g., association of age and

desmoplastic melanoma), which may predict a higher
chance of tumor PD-L1 expression, T-cell infiltration, and
increased responsiveness to anti–PD-1/PD-L1 therapy [34, 35].
Our data suggest that PD-1 inhibitors are effective in patients
with advanced melanoma independent of age.

In addition to highlighting that patient age did not affect
OS and PFS outcomes, we were able to determine additional
factors that influence these outcomes. Consistent with prior
research, elevated LDH and presence of liver metastases
were independent predictors of worse OS and PFS outcomes
[12]. Interestingly, we found that the presence of BRAF
mutation was associated with worse PFS, but nearly three-
fourths of patients with a known BRAF mutation had
received BRAF-targeted therapy prior to beginning PD-1
inhibitor therapy. Our findings also suggest that patient edu-
cation was associated with both OS and PFS. Patients who
had not completed high school appeared to have worse OS
and PFS. Although this is hypothesis-generating, we lack infor-
mation regarding other measures of socioeconomic, status such
as income and employment, which may be important con-
founders [36], and further research is needed to confirm this
finding.

Safety and toxicity profiles are also of primary concern
when considering whether and how to treat older patients
with cancer. Specific to immune-related adverse events is the
decision to treat with steroids, which can be particularly morbid
in the elderly population.This is the first report on whether age
affects the frequency or severity of immune-related adverse
events. In our sample from two large academic centers, we did
not find significant differences in toxicity between older and
younger age groups, although more arthritis was observed
in older patients.When hypophysitis and thyroiditis were com-
bined, there was a trend toward more endocrinopathies in
older patients, but this did not reach statistical significance. This
latter finding is consistent with our previous observation that
ipilimumab-induced hypophysitis is more common in older
patients [37]. The incidence and severity of these adverse
events stratified by age should be assessed in future, larger
clinical trials.

There are several important limitations to this work.
First, this was a retrospective study with relatively few
patients over age 75, and, thus, the results merit further
confirmation in prospective trials with larger numbers of
older adults. Second, although this was a multisite study, all
patients were treated at academic cancer centers and, thus,
our results may not generalize to patients treated at com-
munity sites. Third, we were unable to grade the severity of
the toxicities, as these data were often not recorded in the
medical record. We also lack information regarding treat-
ment discontinuation due to toxicity. Therefore, we are only
able to comment on the rate of toxicity occurrence. Future
studies should seek to better understand age-related differ-
ences in the severity of toxicities experienced by patients
treated with PD-1 inhibitors and the impact of steroids on
both the toxicity and the patient.

Our study has several strengths. We included a relatively
large cohort of patients, which allowed us to compare out-
comes between older and younger patients with melanoma
who received treatment with immunotherapy. In addition, this
was a multisite study that included patients from different
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geographical locations and allowed for differing practice pat-
terns at each site. Lastly, with this study we aimed to better
understand the effectiveness and tolerability of novel immuno-
therapy agents in the geriatric oncology population. As the
population ages, older adults represent the majority of patients
seen in routine cancer practices [38, 39]. Thus, studies such as
this will become critical to help us understand how best to treat
older adults with cancer and improve the evidence base in geri-
atric oncology.

CONCLUSION
Our data suggest that older patients can safely tolerate anti–
PD1/PD-L1 monoclonal antibody therapy and achieve similar
outcomes to younger patients. Furthermore, toxicity profiles
are comparable between older and younger patients, providing
additional support for the use of these effective therapies in
the geriatric oncology population. As the population ages and
the landscape of cancer treatments continues to expand,
efforts to understand how novel chemotherapeutic agents
impact older patients in real-world settings will become
increasingly important.
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For Further Reading:

Deborah Kuk, Alexander N. Shoushtari, Christopher A. Barker et al. Prognosis of Mucosal, Uveal, Acral, Nonacral Cutaneous, and
Unknown Primary Melanoma From the Time of First Metastasis. The Oncologist 2016;21:848–854.

Implications for Practice:

Uveal, acral, and mucosal melanoma are assumed to result in a worse prognosis than nonacral cutaneous melanoma or unknown
primary melanoma. No studies, however, have been conducted assessing the overall survival of patients with these melanoma sub-
types starting at the time of distant metastatic disease. The present study found that patients with uveal, acral, nonacral cutaneous,
and unknown primary melanoma have similar overall survival after distant metastases have been diagnosed. These findings provide
information for oncologists to reconsider previously held assumptions and appropriately counsel patients. Patients with mucosal
melanoma have worse overall survival and are thus a group in need of specific research and advocacy.
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