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Abstract

Purpose Treatment of uveal melanoma can
impair patients’ psychological well-being. We
evaluated patient-reported outcome measures
(PROMs) of anxiety, depression, and quality
of life (QoL) over 2 years following treatment
in a consecutive sample of uveal melanoma
patients, compared observations to population
normative values and examined whether
outcomes differed according to patients’ age,
gender, and whether or not they were treated
by enucleation or had a poor prognosis
(presence of monosomy 3).

Design Prospective longitudinal study.
Participants Patients (N= 411) with uveal
melanoma treated between 2008 and 2011.
Methods Self-report questionnaire study.
We compared mean PROMs scores
obtained 6 months, 1 year, and 2 years
after treatment to published population
normative values using 2-sample t-tests,
and tested the association of these scores
with gender, age, treatment by enucleation,
and monosomy 3 using mixed-model
ANOVAs.

Results On QoL and depression, patients
were similar to or better than normative values
at all time points, but there was some evidence
that females were more anxious than female
normative values (Pso0.001–o0.05). Younger
patients (Po0.01) and female patients (Po0.01)
were the most anxious overall. Enucleation was
not associated with PROMs. Patients with
monosomy 3 showed more depressed mood at
all the three time points (Po0.05).

Conclusions Patients treated for uveal
melanoma can expect, within 6 months of
treatment, to have a QoL that is similar to
that of the general population. Younger
female patients and patients with monosomy
3 are more likely to be distressed, and
clinicians will need to be alert to this.
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Introduction

Uveal melanoma is the most common primary
intraocular malignancy in adults.1 Although
useful vision and the eye itself can be conserved
in many patients, 50% of patients die of
metastatic disease1,2 with the survival
probability varying greatly according to clinical,
histological, and genetic factors. However, it is
not only the length of survival that is important
but also the quality of that survival.
There are many ways in which the quality of

life (QoL) of patients with uveal melanoma
might be impaired. First, despite recent
therapeutic advances, many patients must come
to terms with a high chance of premature death
from metastatic disease.3 Although survival
prognosis, based on genetic analysis of tumour
tissue, can be accurately predicted and
patients can be informed of their probable life
expectancy, patients report uncertainty, and
distress across all prognoses.4 Second, most
patients need to cope with some degree of visual
loss, which may restrict their activities, and some
may also be concerned about cosmetic changes
caused by treatment.
Measures such as visual acuity, local tumour

control, ocular retention, and disease-free
survival provide a picture of clinical outcome
but do not capture patient well-being. Patient-
reported outcome measures (PROMs) assess
psychological health and daily functioning.
A better understanding of PROMs would enable
practitioners to advise patients about how
treatment will affect them, and would also help
practitioners to target interventions to improve
patients’ well-being.
Several authors have investigated PROMs

after treatment of uveal melanoma, focusing
particularly on QoL and mood, that is, anxiety
and depression.5–12 These studies show
conflicting results, possibly due to small sample
sizes (Ns ranging between 20 and 99 in most
previous studies)5,6,9–12 and underutilisation of
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prospective designs. The one study with a large sample
size (N= 209) and a prospective design restricted
sampling to medium-sized tumours only, and excluded
patients with life-limiting co-morbidities and those whose
visual acuity in the fellow eye was poor.7

The aims of the current study were (1) to document
anxiety, depression, and QoL over 2 years after treatment in a
large consecutive sample of uveal melanoma patients, and (2)
to compare these observations with population normative
values to ascertain whether, and to what extent, patients are
impaired. Younger age and female gender have been
associated with poorer psychological outcomes in patients
with cancer,13 and there is inconsistent evidence as to
whether treatment by enucleation is associated with impaired
QoL in ocular melanoma.5,7,8,12 Estimation of high metastatic
disease probability is defined in this study by the presence of
monosomy 3 in tumour tissue (loss of one copy of
chromosome 3). Monosomy 3 might lead to greater anxiety,
depression, and poorer QoL. The one study that examined
this found no associations between prognosis and
psychological well-being, but is inconclusive because the
sample size was small (N=99) and the design cross-
sectional.14 Therefore, our third aim was to examine whether
anxiety, depression, and QoL differed over time according to:
patients’ age and gender; whether or not they had been
treated by enucleation; and whether they had monosomy 3.

Materials and methods

Participants

The study sample comprised a consecutive series of adult
patients living in England and Wales who were treated
for uveal melanoma (choroid and ciliary body) from April
1st 2008 to December 31st 2011 at the Liverpool Ocular
Oncology Centre (LOOC).
Melanomas were diagnosed according to generally-

accepted clinical signs.15 If these were inconclusive, the
diagnosis was established by documenting growth or by
biopsy.16 Treatment choice was decided based on tumour
size and clinical features taking into account patients’
preferences and wishes.17 The first choice of treatment
was ruthenium plaque radiotherapy. Proton beam
radiotherapy was preferred for posterior uveal
melanomas that were unsuitable for plaque radiotherapy
because of size or location. Trans-scleral local resection
was performed if large tumour size and/or extensive
retinal detachment indicated a high risk of neovascular
glaucoma (‘toxic tumour syndrome’) after radiotherapy.
Endoresection was selected if it offered the only chance of
conserving useful vision and if the patient accepted the
controversial nature of the procedure. Enucleation was
considered if the risk profile of other treatment modalities
was thought unfavourable or on the patient’s request.

Patient information and consent procedures are fully
explained elsewhere.17 After diagnosis of uveal
melanoma, patients’ conditions were explained to them
alongside the potential benefits and iatrogenic effects of
differing therapies. Patients were encouraged to be
involved in treatment decisions. Patients were then
informed about the possibility of survival prognostication
and asked to decide whether they would like this
information. Prognostication was based on clinical stage,
histologic grade of malignancy and genetic indicators of
lethality (ie, monosomy 3). Patients who underwent
successful genetic analysis of tumour tissue were
provided with a 10-year risk profile.18 For patients where
genetic analysis failed prognosis was based on the clinical
features of the tumour. Following discussion about their
prognosis, patients were referred to a medical oncologist
for screening for metastases if the risk of metastatic death
was considered significant (ie, exceeding 20% at 10 years).
Patients at low risk were told that they had a near normal
life expectancy for their age and gender. All patients
regardless of treatment and prognosis had access to
specialist ocular oncology nurses and were offered
psychological support from a health psychologist.
Enucleated patients had a clinical review 1 month post-

operatively. Patients who underwent eye-conserving
treatment were reviewed 1 month post-operatively, then
every 6 months for 5 years, then annually. Assessments
generally alternated between our centre and the referring
hospital until the risk of local tumour recurrence was
considered to be o1%, when the patient was discharged
from our centre.

Data collected

This audit was approved by the Liverpool Research Ethics
Committee (03/06/072/A) and was conducted in
accordance with the Declaration of Helsinki. All patients
who consented to participate were sent by mail the
PROMs self-report questionnaire (see below) 6 months
following treatment, then annually on the anniversary of
their treatment thereafter. Here, we report data to 2 years.
No questionnaires were sent before the first data
collection point at 6 months. Anxiety and depression were
assessed using the Hospital Anxiety & Depression Scale
(HADS),19 higher scores indicating greater distress. QoL
was measured using the total score from the Functional
Assessment of Cancer Therapy scale (FACT-G),20,21

higher scores indicating better QoL. To characterize the
sample, we noted clinical and demographic variables
from clinical records: gender; age (categorized in two
groups by median split); marital status; employment
status; eye laterality; treatment modality (eye conserved
vs enucleation); and visual acuity in the fellow eye at
diagnosis. The presence or absence of monosomy 3 is
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determined from genetic analysis of material from
tumour biopsy. Biopsy outcomes are: monosomy 3 (high
likelihood of death from metastatic disease); disomy 3
(low likelihood of metastatic death); and an inconclusive
result whereby prognosis cannot be accurately
determined. Some patients may decline a biopsy, or a
biopsy may not be possible. For the present study, we
compared those with confirmed monosomy 3 to those in
whom it was not confirmed (combining those with
disomy 3 or an inconclusive result and those who did not
undergo successful biopsy).

Statistical analysis

The possibility of bias in sample attrition over time was
assessed by comparing patients retained in the study at
the final (2-year) measurement point to those who
provided 6-month data but were lost to follow-up. Using
chi-squared tests and t-tests, we compared these groups
on socio-demographic variables (age group (median split
at age 64), sex, marital status, employment status) clinical
variables (eye laterality, enucleation vs eye conserved,
visual acuity in the fellow eye at diagnosis and
monosomy 3), and 6-month HADS and FACT-G scores.
To compare mean scores for anxiety, depression, and

QoL at each time point to published normative values
using 2-sample t-tests, we obtained normative data that
were as comprehensive as possible. We selected studies
reporting on large community samples in the previous 15
years in countries culturally similar to the UK. For anxiety
and depression, normative values were available from
community samples in Germany: N= 4410,22 Sweden:
N= 624,23 and two data sets from the Netherlands:
Ns= 199 and 5194 24 (relevant UK data were not
available). For FACT-G, normative values were available
from community samples in the USA: N= 1075,25

Australia: N= 2719 26 and Austria: N= 926 27

(relevant UK data were not available). Where available,
data were compared separately for males and females.
To determine if outcomes were associated with gender,

age group (categorized by median split), whether the
patient was enucleated or not and whether monosomy 3
was detected or not, we used 2 × 3 mixed-model analyses
of variance. Separate analyses were performed for
anxiety, depression and QoL outcomes, and for each
independent variable (gender, age group, enucleation,
and monosomy 3). For all analyses, the repeated-
measures factor was the score at the 6-months, 1-year, and
2-year assessments. Only participants who had
contributed data at all time points were included in these
analyses. Visual acuity in the fellow eye influences visual
function if vision in the affected eye is reduced or lost.12

Thus, we assessed fellow eye acuity using Snellen scores
and converted these to the logarithm of the minimum

angle of resolution (logMAR).28 All analyses were initially
conducted using logMAR scores (fellow eye) as
covariates. Although logMAR scores were associated
with depression at times 1 (r= 0.16, Po0.01) and
2 (r= 0.17, Po0.01) and FACT-G at time 1 (r=− 0.14,
Po0.01), they did not affect the outcomes of analyses
when used as covariates. For simplicity, the analyses are
presented without logMAR as a covariate.

Results

Sample characteristics

Of 716 patients who were treated at LOOC for uveal
melanoma (choroid and ciliary body) during the study
period, 554 (77%) consented to participate, of whom 411
of 554 (74.2%) patients provided data at 6 months. Their
socio-demographic and clinical characteristics are
summarised in Table 1. Median age at the time of
treatment was 64 years (range: 23–94). Of 39 (9.3%) who
died over the 2 year period, 13/411 (3.2%) had died by
year 1 and a further 26/411 died (3%) by year 2. Of the
remaining patients, 325/398 (81.7%) and 291/372 (78.2%)
provided data at 1 and 2 years, respectively.

Attrition analysis

Patients who were retained at 2 years did not differ from
those who were not retained on pre-treatment socio-
demographic or clinical characteristics. Patients with
monosomy 3 were less likely to be retained than others
(85/134 (63.4%) vs 203/277 (73.3%), χ2 4.18, df 1, Po0.51)
but this did not achieve significance. Of the 49 patients with
monosomy 3 not retained at follow-up, 26 were known to
have died. Another predictor of sample retention that
approached but did not achieve significance was ocular
conservation: patients whose eye was conserved were more
likely to be retained than were those who were enucleated
(215/295 (72.9%) vs 73/116 (62.9%), χ2 3.93, df 1, P= 0.56).
The 6-month psychological characteristics (anxiety,
depression, QoL) of patients who provided data at 2 years
did not differ from those who did not.

Comparison with normative values

Mean values of mood and QoL are shown in Tables 2 and
3, where they are compared with normative values.
Anxiety (Table 2) was higher in our female patients
compared with female patients in Hinz and Brähler22 at
6 months and 1 year, and in Lisspers et al23 at all three
times points. Anxiety in males did not differ from the
normative values.
Depression (Table 2) was generally lower in our sample

than normative values. Males in our cohort were less

Two-year patient-reported outcomes
L Hope-Stone et al

1600

Eye



depressed throughout the follow-up period than those in
Hinz and Brähler22 and Lisspers et al.23 Females, although
significantly less depressed throughout the follow-up
period than those in Hinz’s sample,22 did not differ from
females in Lisspers’ sample23 at any time.
In general, QoL (Table 3) was better in our cohort than

the normative values. Males in our cohort had better QoL
at all three time points than males in two studies (Cella25

and Janda et al26) and those at 6 months had better QoL
than males in the third (Holzner et al27). Females had
better QoL at all 3 time points compared with Cella25

and those at 2 years had better QoL than females in
Janda et al26 and Holzner et al.27

Effects of age group, gender, enucleation, and monosomy 3

Table 4 shows anxiety, depression, and QoL at each time
point according to age group, gender, enucleation, and
monosomy 3. Only analyses involving gender, age group,
and monosomy 3 showed significant effects. A significant
main effect of gender showed that females were more
anxious than males overall (F= 13.21, df 1259, Po0.01).
A significant main effect of age group showed that

younger patients were more anxious than older patients
overall (F= 19.75, df 1259, Po0.01). However, there was
also a significant interaction of age group with time
(F= 4.89, df 1259, Po0.01). Simple effects analysis
showed that anxiety decreased over time in younger
patients (F= 6.23, df 2131, Po0.01) whereas in older
patients it did not change (F= 0.76, df 2126, P= 0.46).
There were no differences in outcomes at any point
depending on whether patients were enucleated or not.
Monosomy 3 patients were more depressed than others at
each time point (F= 6.75, df 1259, Po0.05).

Discussion

The most striking finding was that generally, regardless
of age and gender, and regardless of whether or not
treatment conserved the eye, these patients had similar or
better QoL and less depression compared with general
population normative values. This finding was present by
6 months and persisted through the 2-year follow-up
period. For anxiety, the findings were less consistent, with
some evidence that female patients were more anxious
than general population normative values early in the

Table 1 Socio-demographic and clinical characteristics of the sample

Variable Category N %

Sex Male 218 53
Female 193 47

Marital status Married /living with partner 305 74.2
Divorced/separated 31 7.5
Widowed 46 11.2
Single 25 6.1
Not recorded 4 1

Employment status Employed 133 32.4
Homemaker 12 2.9
Retired 213 51.8
Unemployed 4 1
Long-term sick 25 6.1
Not specified 24 5.8

Eye Right 209 50.9
Left 202 49.1

Tumour origin Choroid 381 92.7
Ciliary body 30 7.3

Visual acuity: fellow eye at diagnosis 6/5–6/12 395 96.1
6/18–6/60 11 2.7
3/60 CF 3 0.7
HM-NLP 1 0.2
Enucleated 1 0.2

Primary treatment Enucleation 117 28.5
Brachytherapy: ruthenium plaque 174 42.3
Proton beam radiotherapy 72 17.5
Local resection 15 3.6
Endoresection 21 5.1
Photo dynamic therapy 10 2.4
Transpupillary thermal therapy 2 0.5

Prognostication Monosomy 3 confirmed 134 32.6
Monosomy 3 not confirmed 277 67.4
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follow-up period. Females and younger patients were
more anxious overall, but their mean scores were
substantially below the HADS cut-off score of 8 that
indicates probable clinically-relevant anxiety. Enucleated
patients had similar outcomes to those whose eye was
conserved. Patients with monosomy 3 had more
depressed mood at all time points, although their mean
scores were substantially below the HADS cut-off score
for probable clinically-relevant depression.29

Although it may seem surprising that patients treated
for uveal melanoma describe less depressed mood and
better QoL than the normal population, it is well
established that people in adversity, including patients
with life-threatening or disabling chronic conditions, can
value life more than healthy individuals.30,31

Furthermore, there is some evidence that patients with
cancer have better mood 32 and similar QoL33 compared
with normal populations. The finding that females and
younger patients were more vulnerable to anxiety is
consistent with previous work in cancer patients
generally.13 That outcomes were as good in enucleated
patients as in those who did not lose the eye is consistent
with two previous reports.5,7

Major strengths of this study were its prospective design
and the large sample of patients with uveal melanoma. To
our knowledge, this study provides the largest prospective
evaluation of PROMs in a consecutive sample of patients
treated for uveal melanoma (choroid and ciliary body),
regardless of tumour size and co-morbidities. Because it is
not feasible to obtain information on PROMs premorbidly,
we compared patients’ data with several normative

samples. Our study has some limitations, however. First of
all, of eligible participants, 298/716 (42%) declined to enter
the study; 124/716 (17%) were not retained at 2-year
follow-up. The disproportionately high loss of monosomy
3 patients will slightly decrease depression scores at each
time point. Nevertheless, those providing data at 2 years
were broadly similar to those who withdrew on key
clinical and socio-demographic characteristics, and all
initial PROMs measures at 6 months. Moreover, retention
is within the range of previous studies (40–93%; 5–10,12).
Second, we did not make an assessment of mood
disturbance or QoL before treatment because we did not
wish to burden patients during this period of acute
distress. Not doing so means that we cannot assess
changes from pre-treatment to the six-month follow-up.
Finally, the findings are from a single study centre.
Other centres could use a similar design to test the
generalizability of these findings.
Overall, our findings indicate a positive picture: that

uveal melanoma patients are largely able to respond to
challenges to their well-being associated with the disease
and its treatment. It is worth mentioning that patients
were advised against eye-conserving therapy if significant
ocular morbidity was anticipated. Furthermore,
enucleation was performed according to strict protocols
that minimized post-operative pain and optimized the
chances of a satisfactory cosmetic appearance.
Importantly, special measures were taken to counsel
patients at the time of treatment selection, to ensure that
consent was truly informed (ie, patients received
audio-recordings of consultations, printed information

Table 4 Means (and SD) for anxiety, depression, and QoL 6 months, 1 year, and 2 years following treatment according to gender, age
group, treatment type, and monosomy 3*

Gender Age group Treatment Monosomy 3

Male,
N= 133
(51%)

Female,
N= 128
(49%)

o64 years,
N= 133
(51%)

≥ 64 years,
N= 128
(49%)

Enucleation,
N= 66
(25.3%)

Eye conserved,
N= 195
(74.7%)

Confirmed,
N= 75
(28.7%)

Not confirmed,
N= 186
(71.3%)

HADS: anxietya

6 months (T1) 4.52 (3.56) 6.35 (4.46) 6.61 (4.38) 4.17 (3.43) 5.52 (4.27) 5.38 (4.08) 6.19 (4.35) 5.10 (3.99)
1 year (T2) 4.62 (3.74) 6.45 (4.59) 6.59 (4.61) 4.40 (3.57) 5.45 (4.43) 5.54 (4.22) 6.11 (4.46) 5.28 (4.18)
2 years (T3) 4.56 (3.68) 5.83 (4.13) 5.85 (4.30) 4.49 (3.44) 4.76 (4.45) 5.33 (3.77) 5.50 (4.18) 5.06 (3.86)

HADS: depressiona

6 months (T1) 2.85 (3.23) 3.55 (3.12) 3.43 (3.32) 2.96 (3.05) 3.58 (3.73) 3.07 (2.99) 4.19 (3.66) 2.80 (2.90)
1 year (T2) 3.35 (3.71) 3.57 (3.38) 3.65 (3.87) 3.26 (3.18) 3.69 (3.94) 3.38 (3.41) 4.10 (4.01) 3.20 (3.32)
2 years (T3) 3.18 (3.51) 3.29 (3) 3.30 (3.49) 3.17 (3.27) 3.57 (3.70) 3.12 (3.11) 3.83 (3.72) 3 (3.04)

FACT G: QoLb

6 months (T1) 90.70 (12.70) 87.89 (14.19) 87.76 (13.69) 91.12 (13.08) 90.03 (15.13) 89.11 (12.89) 87.00 (15.35) 90.36 (12.54)
1 year (T2) 89.89 (15.54) 88.74 (15.54) 87.73 (16.74) 91.13 (13.42) 88.40 (16.17) 89.66 (13.48) 87.22 (16.86) 90.23 (14.58)
2 years (T3) 89.56 (15.20) 89.68 (15.12) 88.34 (15.72) 91.05 (13.01) 89.46 (16.74) 89.67 (13.73) 88.25 (15.00) 90.19 (14.35)

*For statistical significance see text. aAvailable range of scores 0–21. bAvailable range of scores 0–108.
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sheets, and counselling by specialist ocular oncology
nurses). Finally, patients were routinely offered an
assessment with a health psychologist during the peri-
operative period so that psychological support could be
provided to distressed individuals who sought it. If all
these measures are taken, clinicians can reassure patients
that they can expect to have as good a QoL as the normal
population. However, there is some evidence of elevated
anxiety in younger and female patients and of more
depressed mood in patients with monosomy 3, and
interventions to help patients tolerate the uncertainty
associated with this disease are needed. Further, generally
positive group data should not obscure the plight of
individual patients who struggle. Clinicians need to be
alert to the possibility that younger and female patients
and those with monosomy 3 may experience
poorer mood.

Summary

What was known before
K Patient reported outcomes in uveal melanoma are

uncertain. Uveal melanoma and its treatment may lead to
reduced QoL in some individual patients, but research on
effects at a population level have yielded inconsistent
results. Longitudinal research with a large, consecutive
sample of patients could resolve this.

K The effects of enucleation and prognosis are uncertain
existing research on the effects of enucleation is uncertain
because key studies do not include all patient groups.
Research on the effects of prognosis about likely death
from metastatic disease are uncertain because designs are
cross-sectional.

What this study adds
K Patient reported outcomes were generally good: in

comparison to relevant community samples, patients
showed as good or better QoL and similar or lower levels
of anxiety and depression.

K Some groups of patients experienced poorer outcomes
than other patients: Younger, female patients showed
greater anxiety than other patients. Patients with
monosomy 3, and thus likely to have a poorer prognosis,
showed greater depression. Although younger female and
monosomy 3 showed greater anxiety and depression,
respectively, than other patients, mean scores for these
groups remained well below clinical relevance.
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