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Abstract
Background  Immune checkpoint inhibitors (CIs) have 
revolutionized treatment of advanced melanoma, leading 
to an emerging population of long-term survivors. 
Survivors’ quality of life (QOL) and symptom burden are 
poorly understood. We set out to evaluate symptom burden 
and QOL in patients with advanced melanoma alive more 
than 1 year after initiating CI therapy.
Methods  Cross-sectional surveys, accompanied by chart 
review of patients with advanced melanoma treated with 
CIs at Memorial Sloan Kettering Cancer Center, completed 
therapy, and were alive >1 year after treatment initiation. 
Surveys were administered between February and 
August 2018. Surveys included: European Organization 
for Research and Treatment of Cancer Quality of Life 
Questionnaire-Core 30, EuroQOL, items from Patient-
Reported Outcomes version of the Common Terminology 
Criteria for Adverse Events and Fatigue Severity Scale.
Results  We included 90 patients. The most common CI 
regimens were ipilimumab plus nivolumab (53%) and 
pembrolizumab (41%); most patients (71%) were not 
treated in clinical trials. Median time from CI therapy 
initiation was 40 months and from last dose was 28 
months. Fatigue was reported by 28%, with higher fatigue 
scores in women than men; 12% reported difficulty 
sleeping. Aching joints (17%) and muscles (12%) were 
fairly common. Level of functioning was generally high. 
Overall QOL was excellent though 40% reported ‘some or 
moderate’ problems with anxiety/depression and 31% with 
pain/discomfort.
Conclusions  After CI therapy, long-surviving advanced 
melanoma patients commonly report fatigue but otherwise 
have moderate symptom burden and good QOL. Ensuring 
appropriate symptom management will optimize clinical 
outcomes for these patients.

Introduction
Immune checkpoint inhibitors (CIs), in partic-
ular inhibitors of the cytotoxic T-lymphocyte-
associated antigen 4 and programmed death 1 
(PD-1), have revolutionized the treatment of 
advanced melanoma. Ipilimumab, nivolumab 
and pembrolizumab, alone or in combina-
tion (ipilimumab plus nivolumab) have led to 
dramatic improvements in survival. In some 
patients, CI therapy may lead to long-term 

survival,1 resulting in the emergence of a new 
population of cancer survivors.2

While some clinical trials have followed 
patients for as long as 5 years, most quality of 
life (QoL) evidence on CIs in melanoma is 
limited to 1 or 2 years follow-up time. Despite 
the common occurrence of immune-related 
adverse events (irAEs), good QoL is generally 
maintained in melanoma patients in CI clin-
ical trials.3 However, patients treated outside 
of trials may have higher rates of adverse 
events and lower QoL.4 The clinical expe-
riences and needs of long-term melanoma 
survivors treated with CI, including symptom 
burden, QoL and health services needs, are 
not well described.5 Such information is 
critical for optimizing care for this growing 
survivor group. Memorial Sloan Kettering 
Cancer Center (MSK) provides care to many 
long-term melanoma survivors who have 
been treated with CIs. We performed a cross-
sectional study, accompanied by chart review, 
to measure symptom burden and long-term 
QoL in this cohort of patients.

Methods
Study design
We used an institutional database to identify 
potential study participants in two ways: by 
identifying participants in two CIs clinical 
trial expanded access programs (Expanded 
Access Program for Pembrolizumab and 
Expanded Access Program for Nivolumab 
in Combination with Ipilimumab) and 
by generating a list of potentially eligible 
patients treated in routine clinical practice 
off-protocol. Eligible patients were those 
with unresectable stage III or IV melanoma 
treated with CI at MSK who were alive at 
least 12 months after initiation of CI therapy. 
We included those able to speak and read 
English, able to provide informed consent, 
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diagnosed with melanoma at age ≥18 years, treated 
with either single agent or combination CI, and who 
had received no other systemic therapy after initiation 
of CI (interval radiation or surgery was permitted). We 
excluded patients identified by the care team as having 
acute symptomatic progression or being poor study 
candidates due to interpersonal or psychosocial factors. 
Once patients were enrolled, we did not exclude those 
with previously unappreciated progression.

We checked eligibility through medical record review 
of all patients enrolled in the two expanded access proto-
cols and a randomly selected group of 200 routine prac-
tice patients, reviewing charts and contacting patients 
until reaching our accrual goal of 100 patients. Given that 
the study was exploratory, we did not perform a power 
calculation but believed it was feasible to enroll 100 
participants. Patients identified as eligible were contacted 
via a mailed letter, email, and/or phone, and were given 
the option of completion online, over the phone with a 
researcher or face to face. Study data were collected and 
managed using Research Electronic Data Capture elec-
tronic data capture tools.6 7 All patients were enrolled 
between February and August 2018.

Study measures
The survey consisted of five instruments and open-
ended questions related to symptoms and problems: 
European Organization for Research and Treatment of 
Cancer Quality of Life Questionnaire-Core 30 (EORTC 
QLQ-C30) V.3.0, EuroQOL (EQ-5D-3L), items from the 
Patient-Reported Outcomes version of the Common 
Terminology Criteria for Adverse Events (PRO-CTCAE), 
Fatigue Severity Scale (FSS) and the Comprehensive Score 
for Financial Toxicity8–12 (to be presented separately) 
(online supplementary figure 1). Specific symptoms were 
measured using the EORTC QLQ-C30, a 30-item ques-
tionnaire that has been used extensively to assess health-
related QoL in patients with cancer. The EQ-5D-3L is a 
non-cancer-related QoL measurement tool that includes 
five dimensions (mobility, self-care, activity, pain and 
anxiety/depression) assessed on three levels (eg, no 
problems, moderate problems, extreme problems). The 
PRO-CTCAE is a patient-reported outcome measure that 
includes 124 items representing 78 symptomatic toxicities 
adapted from the CTCAE. PRO-CTCAE assesses symptom 
presence and impact; specific items were chosen based 
on potential irAE. The FSS questionnaire is a nine-item 
unidimensional scale to assess the impact of fatigue on 
daily life.

We performed chart abstraction for all participants to 
assess cancer stage, Eastern Cooperative Oncology Group 
(ECOG) status, Charlson Comorbidity Index and medical 
conditions at the time of CI initiation, organ-specific irAE 
during or after CI treatment, and number of surgeries 
after CI treatment. Chart abstractions were performed by 
MM, BT, RS, NK and DK, with questions resolved through 
group discussion.

Statistical analyses
The primary study aim was to describe global and specific 
elements of symptom burden and QoL in patients who 
were alive at least 12 months from the original dose of CI 
with sustained tumor control. Since symptoms may differ 
between patients on and off therapy, we limited analyses 
to patients who were no longer receiving CI at the time 
of the survey. Patients were considered off therapy if clin-
ical notes prior to survey completion indicated no plans 
for continued therapy. We used descriptive statistics to 
summarize demographics, cancer characteristics and CI 
regimen. Categorical and continuous survey responses 
were summarized by percentages and means, respectively. 
Patients were stratified based on time since completion 
of CI therapy (<24 months vs 24 to <36 months vs 36+ 
months). For the EORTC, we collapsed not at all/very 
little and quite a bit/very much. For the PRO-CTCAE, 
we collapsed none/mild (1-2), moderate (3) and severe/
very severe (4–5). For the FSS, we collapsed disagree 
(1–3), neutral (4) and agree (5–7). The FSS score was 
calculated by taking a sum across all 9 items of the instru-
ment (range: 0–63). For the EQ-5D-3L, we collapsed 
some/moderate and yes and calculated the global health 
status score by substracting 1 from the raw score, dividing 
this by the range and multiplying by 100. We used X2 
and Fisher’s exact tests to analyze associations of survey 
responses with sex and time off treatment,sex and toxic-
ities, and between the EQ-5D-3L score and receipt of 
combination therapy. We applied the Kruskal-Wallis test 
to analyze the association between global health score 
and time from treatment, the EQ-5D-3L domains and 
time from treatment, and FSS score and time from treat-
ment, and FSS score and receipt of combination therapy, 
and the Wilcoxon rank-sum test to analyze the association 
between FSS score and sex.

As a secondary aim, we sought to understand health-
care utilization patterns. Using open-ended questions, we 
asked participants to list the providers they saw outside of 
MSK in the last year. Analyses were performed using Stata 
(V.15.0) and SAS V.9.4.13

Results
We approached 274 eligible patients; 107 (39%) 
responded and agreed to participate. Non-responders 
were of similar age as participants (mean 63 vs 65 years) 
and were slightly more likely to be male (65% vs 57%). 
We were unable to collect other information about non-
responders. One hundred and six patients completed 
the survey. Of those, 16 remained on CI treatment and 
were excluded, leaving 90 off-treatment participants for 
analysis.

Demographic characteristics are shown in table  1. 
Nearly all (93%) patients were white; 43% were female. 
The median age at time of survey was 65 years (IQR 
54–74 years). All patients had a Charlson comorbidity 
index of 0 at treatment initiation and very few (7 (8%)) 
had pre-existing autoimmune illnesses (data not shown). 
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Twenty-two per cent had received systemic antineoplastic 
therapy prior to CI; 12 (17%) had been treated with radi-
ation therapy (RT) prior to CI and 13 (14%) received RT 
after CI initiation.

The most commonly received CI regimen was ipilim-
umab plus nivolumab (53%), followed by pembrolizumab 
(41%). Median length of CI treatment was 8 months 
(IQR: 2–24 months). Most participants (n=64, 71%) were 
not treated with CI within a clinical trial; 15 (17%) were 
treated only on a clinical trial protocol and 11 (12%) 
received CI both on and off protocol. The median time 
from initiation of CI therapy to survey completion was 40 
months (IQR: 31–58 months) and the median time from 

the last dose of CI therapy to survey completion was 28 
months (IQR: 17–40 months), with 15 patients (17%) off 
treatment <12 months, 22 (24%) from 12 to <24 months, 
27 (30%) from 24 to <36 months, 7 (7.8%) from 36 to <48 
months and 19 (21%) ≥48 months.

Table 2 shows all domains of PRO-CTCAE by time since 
last CI dose. The most commonly reported symptoms 
on the PRO-CTCAE were aching joints (17%), aching 
muscles (12%) and headache (6%), with no meaningful 
differences in frequency or severity based on time since 
treatment or receipt of combination versus single-agent 
therapy. PRO-CTCAE results also did not differ based on 
sex (table  3). Rates of difficulty with physical, role (eg, 

Table 1  Patient demographics

Characteristic Overall (n=90)

Time since last CI dose

<24 months 
(n=37)

24 to <36 months 
(n=27)

36+ months 
(n=26)

Median age at time of survey (years; Q1, Q3) 65 (54 to 74) 65 (54 to 75) 63 (54 to 70) 66 (54 to 74)

Sex, n (%)

 � Male 51 (57) 19 (51) 16 (59) 16 (62)

 � Female 39 (43) 18 (49) 11 (41) 10 (39)

Race, n (%)

 � White 84 (93) 36 (97) 22 (82) 26 (100)

 � Asian 1 (1) 1 (3) 0 (0) 0 (0)

 � Unknown 5 (6) 0 (0) 5 (19) 0 (0)

Primary language, n (%)

 � English 88 (98) 37 (100) 25 (93) 26 (100)

 � Other 1 (1) 0 (0) 1 (4) 0 (0)

 � Unknown 1 (1) 0 (0) 1 (4) 0 (0)

Median length of CI treatment (months; IQR) 8 (2–24) 11 (5–26) 5 (3–17) 5 (2–26)

Radiation prior to starting CI, n (%) 15 (17) 7 (19) 3 (11) 5 (19)

Radiation after starting CI, n (%) 13 (14) 5 (14) 2 (7) 6 (23)

Systemic anti-neoplastic therapy before CI, n (%) 20 (22) 2 (5) 6 (22) 12 (13)

ECOG at first CI dose, n (%)

 � 0 86 (96) 37 (100) 27 (100) 22 (85)

 � 1 0 (0) 0 (0) 0 (0) 0 (0)

 � 2 2 (2) 0 (0) 0 (0) 2 (8)

 � 3 2 (2) 0 (0) 0 (0) 2 (8)

Charlson Comorbidity Index 0 (0) 0 (0) 0 (0) 0 (0)

Drugs received, n (%)*

 � Ipilimumab 29 (32) 8 (22) 5 (19) 16 (62)

 � Nivolumab 5 (6) 4 (11) 0 (0) 1 (4)

 � Ipilimumab+nivolumab 48 (53) 18 (49) 21 (78) 9 (35)

 � Pembrolizumab 37 (41) 25 (68) 9 (33) 3 (12)

 � Durvalumab 2 (2) 0 (0) 2 (7) 0 (0)

Time since CI initiation, median months (IQR) 40 (31–58) 32 (20–37) 36 (32–53) 66 (52–104)

*Individual patients may have received more than one drug, or a drug more than once in different regimens, therefore, totals exceed the total 
number of patients.
CI, checkpoint inhibitor.
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work around the home), emotional, cognitive or social 
functioning on the EORTC QLQ-C30 varied (table  4), 
with more difficulty with physical and work functioning 
in patients >3 years from CI completion.

Fatigue was common. Overall, 28% of patients reported 
being easily fatigued on the FSS, 27% that fatigue inter-
feres with physical functioning, 22% that fatigue inter-
fered with social functioning and 20% that fatigue causes 
frequent problems. The level of fatigue appeared highest 
in the group who had completed CI 24 to <36 months 
prior, with 26% in that group agreeing that fatigue causes 
frequent problems and 37% agreeing that it interferes 
with physical functioning (table  5), although across-
group differences were not statistically significant. The 
overall FSS score was 19.5 (IQR: 12–35); FSS scores did 
not differ based on time since CI therapy (p=0.83) but 
were higher (suggesting more fatigue) in females than 
males (24 vs 18, p=0.034) and in patients who received 
combination therapy than in those who received only 
single-agent (20 vs 19, p=0.027). On the EORTC QLQ-
C30, 11 (12%) patients reported difficulty sleeping; rates 
ranged from 5% to 19% across groups but differences 
were not significant, and 14% reported trouble taking a 
long walk (table 4).

Overall QOL was excellent, with a median EQ-5D-3L 
score of 5.5 (IQR: 5–7) and a median global health score 
(EORTC QLQ-C30) of 83%; global health scores did not 
differ based on time since treatment completion, receipt 
of combination therapy or sex. On the EORTC QLQ-
C30, 11 (12%) patients reported difficulty sleeping; rates 
ranged from 5% to 19% across groups but differences 
were not significant, and 14% reported trouble taking a 
long walk (table 4). While few patients responded ‘yes’ 
on the EQ-5D-3L to having problems in any dimension, 
many reported ‘some or moderate’ problems with usual 
activities (23%), anxiety/depression (40%) and pain/
discomfort (31%); these rates did not differ based on 
time since CI treatment or sex (table 6). Moderate prob-
lems with mobility and pain on the EQ-5D-3L appeared 
more prevalent in patients surviving longer since CI 
completion, (table 6), though differences were not statis-
tically significant.

Most patients (n=77 (86%)) had seen a healthcare 
provider outside of MSK in the 12 months prior to the 
study, including a therapist (eg, mental, physical, speech) 
(n=14 (16%)), a nurse practitioner, physician assistant 
or certified registered nurse practitioner (6 (7%)) or a 
dentist (2 (2%)). Physicians outside MSK seen by partic-
ipants included primary care physicians (PCPs) (37 
(41%)), medical subspecialists (30 (33%)), surgeons (21 
(23%)), dermatologists (20 (22%)), ophthalmologists 
(12 (13%)), oncologists (12 (13%)) and gynecologists (7 
(8%)).

The most common irAEs at any time since CI initiation 
were rash (38%), colitis (27%), hypothyroidism (20%), 
hepatitis (17%) and hypophysitis (11%) (table 7). Muscu-
loskeletal toxicities were more common among women 
compared with men (13% vs 2%); prevalences of other 
irAEs were similar in men and women; small numbers of 
patients with specific irAEs precluded performing formal 
statistical testing. Notably, patients with endocrine irAEs 
were more likely to report fatigue compared with those 
who did not experience endocrine problems (46% vs 
21%.)

Discussion
We found high rates of fatigue but otherwise moderate 
symptom burden and good QoL in patients with 
advanced melanoma currently off therapy and surviving 
at least 1 year after CI therapy initiation, despite a rela-
tively high prevalence of having ever experienced an 
irAE. In the PRO-CTCAE, headache, aching joints and 
aching muscles were the most commonly reported symp-
toms in terms of both frequency and severity. Few patients 
reported definitive mental health problems like anxiety 
or depression, though many responses indicated ‘some’ 
or ‘moderate’ symptoms, and rates of sleep difficulties 
were overall similar to those in the general population.14

Notably, 28% of patients in our study reported being 
easily fatigued and 20% reported fatigue causing frequent 
problems. Our results are consistent with robust evidence 

Table 3  Symptom burden (PRO-CTCAE) by sex

% Reporting*

Overall 
n=90

Male 
n=51

Female 
n=39 P value

Frequency

 � Aching muscles 12 12 13 0.68

 � Aching joints 17 18 15 0.09

 � Headache 6 2 10 0.28

 � Vision problems † 3 4 3 >0.95

 � Fever ‡ 0 0 0 --

Severity  �

 � Aching muscles 10 8 11 0.91

 � Aching joints 4 4 4 0.78

 � Headache 7 0 16 0.19

 � Itchy skin§ 9 12 5 0.26

 � Numbness/tingling¶ 11 12 10 0.66

Interference  �

 � Aching muscles 6 4 7 0.22

 � Aching joints 9 4 14 0.32

 � Headache 2 0 5 0.80

 � Numbness/tingling 9 10 8 0.25

*Percentage reporting severe/very severe.
†Only frequency is available for vision problems in the PRO-
CTCAE.
‡Only frequency is available for fever in the PRO-CTCAE.
§Only severity of itchy skin is included in the PRO-CTCAE.
¶Only severity and interference of numbness/tingling is included 
in the PRO-CTCAE.
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that fatigue is a common problem across populations of 
cancer survivors with prevalence as high as 40% and is the 
most common adverse event in patients on CIs.15–19 Find-
ings regarding fatigue in melanoma survivors are mixed. 
A study of survivors with metastatic melanoma found 
very high rates of fatigue (90%), but most patients were 
receiving ongoing treatment with CIs or BRAF-MEK inhib-
itors.20 A large study of long-term melanoma survivors 
found rates of fatigue that were comparable to the general 
population,21 but most had early stage disease. Our study 
is unique in evaluating long-term survivors of advanced 
melanoma, previously treated with CI and currently off 
treatment, including 53 patients surviving >2 years at the 
time of the survey; it reflects a population that is likely 
growing. Further, the higher rate of fatigue in women 
than men in our sample is notable. Findings regarding 
gender differences in fatigue in cancer survivors have 
been mixed,22–24 though some studies have found higher 
rates of fatigue in women22; such differences should be 
explored in future studies. Our findings of slightly higher 
fatigue scores in patients who had received combination 
therapy and that patients with endocrine irAEs may be 
more likely to be fatigued are interesting and important 
to address further in the future. As both oncologists and 
others care for the growing group of long-term cancer 
survivors treated with CIs, awareness about fatigue and its 
treatment is crucial.25

Our findings regarding QoL are reassuring and are 
consistent with clinical trials showing that patients on 
CI maintain QoL better than those treated with other 
agents.3 26 27 Our study, however, includes survivors no 
longer receiving treatment, reflects longer-term symptom 
burden and captures the experiences of patients treated 
both within and outside of clinical trials. One small study 
of long-term melanoma survivors treated with ipilimumab 
enrolled a similar population to ours and found generally 
excellent performance status after more than 2 years.2 
Our study adds to this literature by assessing QoL and 
including patients treated with PD-1 and programmed 
death ligand 1 (PD-L1) in combination with ipilimumab, 
over half of whom were alive more than 2 years after CI 
completion.

A 2015 study of QoL in long-term melanoma survivors 
found poorer QoL and higher symptom burden than 
our study,28 but many of those patients were presumably 
treated before the widespread use of PD-1-based immu-
notherapy and may not be comparable. Population-
based studies have found that long-term melanoma 
survivors had similar QoL compared with non-cancer 
controls,29 30 but it is likely that few in these cohorts had 
advanced disease. Comparisons with other long-term 
survivor groups are challenging, since there are few 
similar populations of patients with advanced disease and 
durable survival. Such populations might include survi-
vors of lymphoma, in whom findings regarding QoL are 
mixed,31 and breast cancer, whose overall QoL appears 
comparable to controls but who may report impediments 
in functioning.32 In our study, global QoL exceeded that Ta
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reported for the general population (median global 
health status 83 compared with 75 in the general popu-
lation).8 Further, patients in our study rated their QoL as 
high despite substantial burden of fatigue. The observed 
QoL inflation may be due to altered expectations in the 
context of having faced life-threatening disease or patient 
selection.33

Musculoskeletal symptoms were the most common 
symptoms in our study. In clinical trials and observa-
tional studies of CIs, rates of musculoskeletal problems 
like arthralgia, myalgia and back pain have ranged widely, 
with rates of arthralgia as high as 43%.34 35 While clinical 
trials of CIs may underestimate rates of musculoskeletal 
irAEs,36 our study suggests that persistent musculoskeletal 
symptoms are moderately common in long-term survivors. 
While these symptoms were seldom reported as ‘severe’ on 
the PRO-CTCAE, the proportion of patients reporting at 
least some mobility problems on the EQ-5D-3L seemed to 
rise as patients survived longer after treatment (table 6). 
Further, while sex differences were not significant, we saw 

a trend toward higher rates of musculoskeletal symptoms 
in women than in men. Several studies have documented 
musculoskeletal problems in patients treated with CIs,35 
though gender differences have not been described. As 
this group of survivors grows and patients live longer, 
future studies should further characterize gender-based 
differences and explore the evolution of musculoskeletal 
symptoms.

Fewer than half of patients in our sample (41%) reported 
having seen a PCP in the last year; we did not evaluate 
whether these represented new versus established rela-
tionships. The Institute of Medicine recommends collab-
oration between oncologists and PCPs to optimize care 
for cancer survivors,37 and survivors’ involvement with 
both an oncologist and a PCP is associated with higher 
quality care.38 PCPs, however, may lack adequate knowl-
edge to deliver needed care.39 Future studies should eval-
uate the trajectory of patient relationships with PCPs. As 
the population of CI-treated cancer survivors grows, there 
will be a need to ensure patient access to primary care 
and to educate PCPs about potential long-term health 
effects of CI therapy.

Our study has important limitations. Our sample size 
is relatively small, and our response rate was modest, so 
our findings may imperfectly reflect the experiences of 
the broader patient population. Further, due to the small 
sample size, we were unable to apply multivariable models 
to examine the observed associations adjusted for poten-
tial confounding factors. Our patients were also healthy 
prior to CI therapy and approved by their oncologist to be 
approached, which may have biased our sample toward 
healthier and more satisfied patients. Second, participants 
in our study received various CI regimens, often more 
than one, and duration of therapy varied (with median 
15 months). Symptoms and QoL are likely to differ based 
on the drug received and the duration of therapy, but 
our study was not powered to detect differences based on 
these factors and the cross-sectional nature of our study 
does not enable understanding of changes in symptoms 
and QoL over time. Further, we collected only basic infor-
mation on utilization of other health services; future 

Table 6  Quality of Life (EQ-5D-3L) by time since last checkpoint inhibitor dose*

% Reporting symptoms†

Overall (n=90) <24 months (n=37) 24 to <36 months (n=27)
36+months
(n=26)

Some/ moderate Yes Some/moderate Yes Some/moderate Yes Some/moderate Yes

Mobility 19 0 14 0 19 0 27 0

Self-care 4 0 5 0 0 0 8 0

Activity 23 0 24 0 22 0 23 0

Pain 30 1 22 3 33 0 39 0

Anxiety 39 1 38 0 37 4 42 0

*There were no statistically significant differences based on sex or time since treatment in the reporting of no symptoms versus any 
symptoms (some/moderate/yes combined).
†Remaining participants responded ’No’.

Table 7  Immune-related adverse events

Toxicity

N (%)

Total (n=90) Male (n=51)
Female 
(n=39)

Skin/rash 34 (37.8) 18 (35.3) 16 (41.0)

Endocrine 24 (26.7) 12 (23.5) 12 (31.0)

Hypothyroidism 18 (20.0) 8 (15.7) 10 (25.6)

Hypophysitis 10 (11.1) 5 (9.8) 5 (12.8)

Colitis 24 (26.7) 16 (31.4) 8 (21.0)

Hepatitis 15 (16.7) 10 (20.0) 5 (12.8)

Pulmonary 8 (8.9) 4 (7.8) 4 (10.3)

Neuro 7 (7.8) 6 (11.8) 1 (2.6)

Musculoskeletal 6 (6.7) 1 (2.0) 5 (12.8)

Cardiac 1 (1.1) 0 (0.0) 1 (2.6)

Renal 1 (1.1) 1 (2.0) 0 (0.0)

Other 13 (14.4) 6 (11.8) 7 (18.0)
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prospective studies should describe the specific services 
needed in this population. In addition, we surveyed only 
patients who had survived for at least 1 year since initi-
ation of CI therapy so our findings reflect this specific 
group; experiences of patients who respond less well to 
treatment may differ substantially. Finally, all participants 
in our study were patients at a single institution and there-
fore may not be representative of metastatic melanoma 
patients across the nation. Long-term health outcomes 
data, including information on symptom burden and 
QoL, are needed from prospective studies of larger and 
more diverse cohorts of patients treated with CI therapy, 
which will likely come from studies other than those 
focused on melanoma.

In conclusion, our cross-sectional study found that 
patients with advanced melanoma who were off treat-
ment and had survived at least 1 year after therapy with 
CI had good QoL. Skin and musculoskeletal symptoms, 
moderate problems with anxiety and depression, and 
fatigue were moderately prevalent but appeared not to 
severely impede function or QoL. Our findings are reas-
suring that this emerging population of cancer survivors 
can live not only longer but better than in years past.
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