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Responses to immune checkpoint inhibitors in nonagenarians
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ABSTRACT
The incidence of melanoma continues to rise with the most rapid increase seen in the elderly population.
Historically, elderly patients with advanced melanoma have had dismal clinical outcomes, in part, due to
distinct tumor biology, and often ineligibility for effective therapies during their development. In addition,
due to relatively few geriatric patients being accrued to clinical trials of novel immunotherapeutics, there
is a paucity of data regarding their safety and efficacy. Herein, we present the clinical course of three
consecutive nonagenarians (�90 y old) with metastatic melanoma, who were treated with single-agent or
combination immune checkpoint inhibitors. Two patients experienced complete or partial responses with
acceptable safety profiles, and one other tolerated therapy well although a significant response was not
noted. These cases suggest that with close monitoring, even very elderly patients with advanced cancers
and acceptable performance status may tolerate and benefit from immune checkpoint inhibitors.
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Introduction

Over the past 30 y, the incidence of melanoma has risen greater
than threefold in the United States. The most rapid increase has
occurred in the elderly male population compared to other demo-
graphic subsets.1-3 Although melanoma is potentially curable in its
early stages following surgical resection, in the metastatic setting,
traditional chemotherapy is associated with extremely poor outco
mes, particularly for elderly patients and those with co-morbidities
.4 The development of immune checkpoint inhibitors has resulted
in the expansion of treatment options. Ipilimumab,5-7 a monoclo-
nal antibody to cytotoxic T cell antigen 4 (CTLA4), and nivolu-
mab and pembrolizumab, agents that inhibit the programmed cell
death 1 receptor (PD-1),8-14 have all shown superior clinical out-
comes over standard chemotherapy with a superior toxicity pro-
file. Moreover, these studies have demonstrated benefits even in
patients >75 y of age. Despite these therapeutic advances, the
safety and efficacy of immune checkpoint inhibitors in very elderly
(>80 y old) patients is not clear. In this report, the clinical course
and efficacy of immune therapy in three consecutive nonagenar-
ians (�90 y old) with metastatic melanoma is presented and dis-
cussed. To our knowledge, this is the first report of nonagenarians
undergoing successful immunotherapy for metastatic melanoma.

Case presentation

Patient 1

A 90-y-old Caucasian woman was initially seen in the Otolar-
yngology clinic at the age of 88 in 2013 for unremitting epi-
staxis. She was found to have a 3 cm fleshy mass in the left
nasal cavity and underwent an excisional biopsy, revealing

malignant mucosal melanoma with lymphovascular invasion,
elevated mitotic rate (13 mitoses per mm2), and lack of infiltrat-
ing lymphocytes. Mutational testing revealed no mutations in
BRAF, NRAS, and CKIT. A positron emission tomography-
computed tomography (PET-CT) scan showed no evidence of
distant disease. Following resection, she underwent adjuvant
radiation therapy; follow-up PET-CT showed moderately fluo-
rodeoxyglucose (FDG)-avid sinonasal tissue concerning for
residual disease. She underwent revision surgery showing resid-
ual melanoma in situ. She did well with subsequent surveillance
for approximately 1.5 y until PET-CT confirmed stage IV M1c
disease with numerous FDG-avid lung, liver, and osseous
metastases (at age 90) (Fig. 1A). She was essentially asymptom-
atic at this time but had an elevated lactate dehydrogenase
(LDH) (499 unit/L; normal <226 unit/L) and alkaline phospha-
tase (237 unit/L; normal range 40–190 unit/L). Magnetic reso-
nance imaging (MRI) of the brain was negative for intracranial
metastasis. She lived independently, had concurrent mild
hypertension and osteoarthritis, and had an Eastern Coopera-
tive Oncology Group (ECOG) performance status of 2. In view
of the poor responses reported for single-agent ipilimumab
with mucosal melanoma,15 she was started on combination ipi-
limumab 3 mg/kg and nivolumab 1 mg/kg every 3 weeks. She
received two of the four planned combination doses secondary
to grade 2 hepatitis and mucositis that were successfully treated
with a 4-week taper of high-dose corticosteroids. An interim
PET-CT performed following resolution of her toxicity, demon-
strated a complete response (CR; Fig. 1B) as defined by
Response Criteria In Solid Tumors (RECIST). She also had nor-
malization of her LDH and alkaline phosphatase. She resumed
single-agent nivolumab and has completed 22 doses of therapy
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as of July 2016, constituting a total of 14 months of anti-PD-1
therapy. A repeat PET-CT done in June 2016 showed ongoing
CR. Her performance status improved to 1. She continues to
tolerate single-agent nivolumab well with stable anemia, grade
1 rash, and no recurrence of hepatitis or mucositis.

Patient 2

An 85-y-old Caucasian female, initially had a history of stage IB
(pT2aN0M0) melanoma on her right calf, resected in 2005.
Pathology revealed a non-ulcerated superficial spreading malig-
nant melanoma, 1.9 mm in thickness, Clark’s level III, no lym-
phovascular invasion, and 4 mitoses per mm2. Two sentinel
lymph nodes were sampled and were negative. She subse-
quently did well until the spring of 2015, when she developed
right inguinal swelling. A PET-CT showed right iliac and ingui-
nal adenopathy as well as nodular lesions in the distal and
medial right thigh; biopsy of an inguinal lymph node confirmed
melanoma (stage IV M1a). A CT head was negative for meta-
static disease. She was evaluated by surgical oncology and was
deemed to be unresectable. Her LDH was elevated (299 unit/L;
normal <226 unit/L) and her melanoma was BRAF wild type.
She had an ECOG performance status of 1 and lived indepen-
dently. She also had a history of resected early-stage colon can-
cer many years ago. Given her excellent performance status,
she was treated with ipilimumab every 3 weeks, beginning at
age 94 y (prior to the approval of anti-PD-1 agents). Although
she tolerated therapy well, PET-CT after four doses of ipilimu-
mab showed progressive disease. She was then started on pem-
brolizumab at 2 mg/kg every 3 weeks. CT imaging after
completion of three cycles of therapy revealed a partial
response (PR). She developed pneumonia in January 2016 and
pembrolizumab was withheld for 2 mo, but she has since
resumed therapy and has completed 10 mo of pembrolizumab
without progressive disease.

Patient 3

An 88-y-old Caucasian female initially presented to a small
community hospital in 2013 with an invasive left lateral anal

mucosal melanoma that was 1.7 mm deep with ulceration and
had 17 mitoses per mm2. Gene mutation screening revealed no
mutations in BRAF or KIT. PET imaging showed no metasta-
ses. Prior to referral to our center, a conservative local excision
was performed, but further invasive procedures including senti-
nel lymph node biopsy were omitted given her age. One year
later she developed an externally palpable local recurrence
along the posterior anal mucosa, which was excised with nega-
tive margins. PET imaging was again negative. Two months
thereafter, a pelvic MRI revealed a 1.9 cm diameter endocervi-
cal mass with a 1 cm diameter extension into the posterior vagi-
nal canal with biopsy demonstrating metastatic melanoma. A
brain MRI was normal, and she was asymptomatic aside from
occasional vaginal spotting. Neither surgery nor radiotherapy
was believed to have curative potential, and each was expected
to produce significant morbidity in this elderly patient. She
received four standard doses of ipilimumab at 3 mg/kg IV at
3-week intervals and experienced only mild fatigue, but no
other immune-related adverse events. One month following
the last ipilimumab dose, restaging pelvic MRI and chest CT
revealed progression of the endocervical and upper vaginal
masses. Two new non-calcified right lung nodules up to 1.1 cm
were also noted. Single agent pembrolizumab was initiated and
CT scans of the chest, abdomen and pelvis 3 weeks after the
fourth dose showed resolution of the lung nodules, but with
persistent melanoma involving the cervix and vagina. After six
doses of pembrolizumab, a pelvic MRI revealed regional pro-
gression of the endocervical and vaginal mass from 5.0 to
7.8 cm and 2.7 to 2.9 cm, respectively. Palliative radiation was
delivered to the cervix and vagina with 50 Gy in 20 fractions
and pembrolizumab was continued uninterrupted, with no tox-
icity aside from mild fatigue. After 10 doses of pembrolizumab,
pelvic MRI showed partial response of the cervical and vaginal
metastases to radiotherapy, but a CT scan of the chest, abdo-
men and pelvis revealed a new indeterminate 1.4 cm solitary
hepatic lesion. The patient’s performance status remained
excellent so pembrolizumab was continued for a total of 14
doses after which CT imaging demonstrated multiple new sub-
centimeter hepatic lesions and enlargement of the previously
noted hepatic focus from 1.4 to 2.0 cm consistent with

Figure 1. Patient 1 with FDG-avid lung, liver, and osseous metastases prior to treatment (A), and demonstrating complete resolution of metastases following two treat-
ments of combination ipilimumab and nivolumab (B).
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worsening hepatic metastases. Thus, after 10 mo on pembroli-
zumab, and 14 total months on checkpoint inhibitors, immu-
notherapy was discontinued. She is maintaining an excellent
performance status and is currently participating in a clinical
trial.

Discussion

The treatment of elderly patients with melanoma is of great
importance due to its frequency and rising incidence.16 In par-
ticular, older males had a 157% increase in melanoma mortality
between 1969 and 1999.2-3 In one retrospective analysis,17 over-
all mortality and disease-specific mortality at 5 y was statisti-
cally inferior in patients �70 y of age. Advancing age is
associated with more aggressive biologic behavior, as well as a
lower percentage of patients with BRAF mutation, especially
V600E BRAF mutation, which is the most sensitive to targeted
therapies. In several studies, increasing age was significantly
associated with poor prognostic markers of Breslow thickness,
ulceration, and male gender.17-21 Moreover, with the antici-
pated growth in the elderly population, the number of older
melanoma patients seeking treatment is predicted to lead to
increased healthcare costs and utilization of resources,22 under-
scoring the importance of optimal management of melanoma
in the elderly.

The landscape of therapeutic options for the treatment of
metastatic melanoma has evolved rapidly since 2011 when the
first BRAF inhibitor (vemurafenib) and immune checkpoint
inhibitor (ipilimumab) were FDA-approved. The advent of
immunotherapies that deliver largely tolerable side effects and
durable responses in a sizable fraction of patients has been a
major advance. Unfortunately, there is a relative dearth of
information available regarding the safety and efficacy of
immune checkpoint inhibitors in older patients secondary to
fewer geriatric patients participating in clinical trials.23-24 In
addition, increasing age is associated with many challenges,
including the inferior prognosis associated with aging men-
tioned above, frequent medical comorbidities, decreased organ
reserve, and changes in pharmacokinetics and pharmacody-
namics that may limit therapeutic options.25 Historical mela-
noma therapies have a very poor risk/benefit profile in the
elderly. Cytotoxic chemotherapy has minimal clinical activity
and an onerous toxicity profile.26 Cytokine therapies such as
high-dose interleukin-2 (IL-2) and interferon have severe acute
and bothersome chronic side effects, respectively, and are thus
very poorly tolerated in the elderly. Moreover, other factors
unique to the elderly population that may negatively impact
outcome include delayed diagnosis, frailty, diminished func-
tional reserve, decreased participation in preventive screening
programs, and loss of spouse.27-28 Therefore, many physicians
may be hesitant to recommend aggressive treatment, systemic
therapies or clinical trials to elderly patients.

However, despite these many challenges, a subset of older
patients with metastatic melanoma have relatively good health
and functional status, and may be suitable candidates for
immune checkpoint inhibitors. Limited pre-clinical studies
have suggested that aging may result in an imbalanced immune
system (between native and adaptive arms) that favors antitu-
mor activity.29 Clinical trials have confirmed that elderly

patients with advanced melanoma do respond to immuno-
therapies such as tumor vaccines, and anti-CTLA4 ther-
apy5,30,31 Ipilimumab has shown an improvement in overall
survival (OS) in advanced melanoma compared to an experi-
mental peptide vaccine5 and a 5-y OS of »20%.32 One sub-
group analysis suggested equivalent benefits in patients >70 y.6

However, secondary to its mechanism of action, ipilimumab
may induce immune-mediated adverse events such as hepatitis,
dermatitis, colitis, pneumonitis, and endocrinopathies in 20–
30% of patients.5 This toxicity profile demands careful patient
selection especially among elderly patients or those with multi-
ple co-morbidities. Treatment with the newer anti-PD-1 mono-
clonal antibodies such as nivolumab and pembrolizumab is
associated with response rates of 25–45%, many of which are
durable, and superior to those observed with chemotherapy13

or ipilimumab. Furthermore, compared to ipilimumab, these
anti-PD-1 agents are associated with lower rates of immune-
related toxicities, with severe side effects documented in 5–10%
of treated patients. Importantly, these studies have demon-
strated that elderly patients (even >75 y) benefit at least as
much as the younger cohort.12,14,33 More recently, combination
therapy with nivolumab and ipilimumab has proven to be
superior to monotherapy,34 with an objective response rate of
58% and improved progression-free survival (PFS) (median
PFS 11.5 mo). A landmark phase III trial enrolled 118 (12.5%)
patients �75 y.34 However, a subgroup analysis looking at effi-
cacy in the elderly population has not yet been conducted.

In this case report, we describe the treatment of metastatic
melanoma with immune checkpoint inhibitors in the only three
nonagenarians treated at two centers. All three patients were
Caucasian females, which may reflect the demographics of
patients over age 90 (female preponderance) and those at risk
for melanoma (predominately Caucasian compared with other
racial and ethnic groups).35 Although having a chronological
age in the 90s, their functional status was relatively preserved
with complete independence in self-care and other activities of
daily living. Two patients had classical, RECIST-defined
responses to therapy, and the other had prolonged stable dis-
ease. This is particularly impressive considering two of the
patients had mucosal melanoma which carries a worse progno-
sis and where response rates to checkpoint inhibitors are less
well defined. One patient was treated with combination ipili-
mumab and nivolumab due to her poor prognostic indicators
(elevated LDH, bulky stage IV M1c disease, and mucosal pri-
mary). However, we usually prefer single-agent anti-PD-1 for
very elderly patients (>80 y) given the high likelihood of toxic-
ity with combination therapy and decreased functional reserve
of this subset of patients, although large trials are required to
verify efficacy and toxicity of each regimen in the elderly. Inter-
estingly, a CR and PR were seen in two patients, who also had
significant immune-mediated adverse events (hepatitis, muco-
sitis, rash, and pneumonia), compared to stable disease in the
third patient, who had only mild fatigue. Studies have shown a
positive correlation between response to checkpoint inhibitors
and the development of immune-related adverse events.36-38

Although the first patient did receive high-dose corticosteroids
for immune-related hepatitis, the use of high-dose steroids and
other more potent immunosuppression may be a challenge in
elderly patients with multiple co-morbidities. At the time of
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this report, one patient on anti-PD-1 therapy for 14 mo had an
ongoing CR. Although the duration of therapy is unknown, a
recent study39 suggests that a subset of patients may maintain a
durable response after discontinuation of treatment at CR. Ulti-
mately, with close monitoring, and appropriate management of
side effects, even very elderly patients with acceptable perfor-
mance status and advanced melanoma may benefit from
immune checkpoint inhibitors.
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