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Aim: To assess a profile of uveal melanoma patients at risk of requiring active psycho-
oncological intervention by employing the National Comprehensive Cancer Network
(NCCN) distress thermometer.

Methods: Multivariate correlation and multiple linear regression analysis of data collected
retrospectively from 106 consecutive patients suffering from uveal melanoma.

Results: Distress levels correlated with practical (p = 0.01), emotional (p = 0.003) and
physical problems (p = 0.001) as well as the total number of issues reported (p < 0.001;
ANOVA, respectively). Emotional issues added up to 39% of influence on distress levels.
Nervousness, worry and sadness as the most important emotional issues tested correlated
significantly with anatomic stage, tumor T-category, metastatic status and time after primary
diagnosis and were present more frequently in patients with higher distress levels (p < 0.001,
p = 0.002, p =
support was more frequent in metastatic patients and patients with higher anatomic stage
tumors (p = 0.008 and p = 0.003; Fisher’s exact test).

Conclusion: The distress thermometer proved to be useful for rapid assessment of patients

0.004, respectively, Fisher’s exact test). Pre-existing psycho-oncological

requiring active intervention. A higher number of distress items recorded correlated with
elevated distress levels. Emotional issues were responsible for the majority of problems.
A typical patient profile at risk of developing distress requiring close attention of caregivers
includes high anatomic stage, high T-category, presence of metastases and early follow-up.
Correct diagnosis and interpretation of distress-levels should help improve the quality of life
of uveal melanoma survivors.

Trial Registration: Not applicable.

Keywords: quality of life, NCCN distress thermometer, uveal melanoma, psycho-
oncological distress, cancer

Introduction

There is a current trend in the literature that emphasizes the need for psycho-
oncological support focusing on patients’ quality of life (QoL) apart from success-
ful medical treatment in uveal melanoma patients.' ™ Importantly, the effects of the
As uveal

treatment on the patients’ QoL should be taken into consideration.’
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melanoma is a rare disease with a prevalence of 1-9/
100.000,° data on patients’ QoL are limited and to our
knowledge, the NCCN distress thermometer has not yet
been evaluated for uveal melanoma patients outside of our
research.

A rapid psycho-oncological screening tool that can be
integrated well into clinical practice would be invaluable
because many uveal melanoma patients report reduced
QoL as well as substantial emotional problems in compar-
ison with other cancer entities and normative data.”” In
our previous research, we focused on the development of
QoL after stereotactic radiosurgery'® and compared
patients’ QoL after enucleation and globe-preserving ther-
apy with the Short-form (SF)-12 Health Survey.'' In our
previous analysis with the NCCN distress thermometer,
higher distress levels correlated with lower visual acuity.'

The NCCN distress thermometer is composed for rapid
assessment of psychosocial stress, so-called distress. High
patient acceptance, concision and good practicability could
be shown in the literature.'® It is composed of a continuous
scale visually measuring distress levels (0-10) and
a problem list that includes practical, family, emotional,
spiritual/religious and physical problems. The additional
list of problems attached to the distress thermometer des-
ignates which area of life needs caregiving'® (in conse-
quence, patients are referred to a social worker, minister,
psycho-oncologist or oncologist). A distress threshold of
>5 as advised in the literature calling for assistance'’
proved to be sensible for our collective of uveal melanoma
patients.'?

We now statistically analysed specific patient character-
istics enabling us to potentially identify uveal melanoma
patients in danger of developing psycho-oncological dis-
tress requiring active intervention by their caregivers via the
results of the NCCN distress thermometer.

Materials and Methods

In the present study, medical and QoL data of 106 uveal
melanoma patients were included. All patients gave informed
consent for the completion of the NCCN distress thermo-
meter (https://www.nccn.org/patients/resources/life with

cancer/pdf/ncen_distress _thermometer.pdf; German version)

at routine follow-up at our tumor consultation outpatient
department as well as for inclusion of all relevant data from
their medical files. In addition to the evaluation of the NCCN
questionnaire, every patient underwent a complete ophthal-
mological examination including standardized A- and
B-scan echography and widefield fundus photography. Data

were assessed consecutively from April to December 2018.
Details on descriptive patient data, best corrected visual
acuity (BCVA) evaluation and calculation of the receiver
operating characteristic (ROC)-threshold of the NCCN dis-
tress thermometer can be found in Klingenstein et al 2020."
This study now adds the important calculation of concrete
predictive risk factors of uveal melanoma patients to develop
psycho-oncological distress in need of treatment by multi-
variate correlations and multiple linear regression analysis
for clinical routine practice.

The current study has approval of the institutional review
board of the Department of Ophthalmology and was waived
by the ethics committee of Ludwig-Maximilians-University
Munich, Germany. Tumor T-categorizing was performed
employing the American Joint Committee on Cancer
(AJCC) Staging Manual (7th ed New York, NY: Springer;
2009).

Statistical data collection was performed with Microsoft
Excel (Microsoft Corporation, Redmond, WA, USA) for
Mac 2011 and statistical analysis was performed with
SPSS 25.0 (IBM Corporation; Armonk, NY, USA). In
a first statistical model, descriptive analysis, cross-
tabulations with chi-square and Fisher’s exact test were
performed including calculation of correlation coefficients
(Spearman’s rho). The dimensions of the NCCN as well as
the number of problems reported were then fitted to multi-
ple linear regression analyses (including ANOVA (analysis
of variance) and further analysis of correlation coefficients)
after Kolmogorov Smirnov testing for normal distribution.
For the comparison of the number of issues between sub-
groups (patient and tumor characteristics), Mann—Whitney
U-test was performed. Statistical significance was noted at
p <0.05 with all confidence intervals being at 95% level. As
all statistical procedures are of exploratory nature, no
adjustment for multiple testing has been made.

Results

We analyzed the correlation of distress levels with practical,
family issues, spiritual concerns, emotional and physical
issues: The total number of issues reported by the patients
correlated significantly with distress levels (p < 0.001
(ANOVA); Table 1; Figure 1).

Additionally, distress levels correlated significantly with
the number of practical (p = 0.01), emotional (p = 0.003)
and physical problems (p = 0.001) (Table 2).

In our correlation model, emotional issues added up to
a total of 39% of influence on distress levels (adjusted R =
0.391; Table 2). When going further into detail, certain
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Table | Correlation of Distress and the Number of Issues on
the NCCN Distress Scale

Table 2 Correlation of Distress and the Type of Problems on
the NCCN Distress Scale

Dependent Variable: Distress Dependent Variable: Distress
Variable Unstandardized | Standardized | Standard Variable Unstandardized | Standardized | Standard
Error Error
Constant 1.878* Constant 1.878%+
Number of issues 0.353* 0.625* 0.043 Practical problems 0.785* 0.244* 0.304
R? 0.391 Family problems —0.552 —0.091 0.492
Adjusted R 0.385 Religious/spiritual 0.012 0.001 0.898
F statistic (df = 1, 104) 66.764* concerns
Note: *p < 0.001. Emotional problems 0.436™* 0.287%* 0.143
Physical problems 0.292%¥* 0.309#%* 0.087
R? 0.420
emotional issues were significantly higher in patients that Adjusted R 0391
reported higher distress levels (nervousness p < 0.001, worry | Fstatistic (df = 5,105) | 14463

p =0.002, sadness p = 0.004, respectively, Fisher’s exact test;
correlation p < 0.001, Spearman’s rho for all three items).
The number of physical issues seems to correlate with
metastatic status (p = 0.06, Mann—Whitney U-test; Figure 2),
while we could not prove this statistically due to the small
number of metastatic patients. The number of emotional issues
correlated with tumor T-category (p < 0.05, Spearman’s rho;
Figure 3) and anatomic stage (p = 0.02, Spearman’s rho).
These factors being identified for causing psycho-
oncological distress, we asked ourselves which further
patient characteristics are associated with elevated levels
of practical, emotional and physical issues: Patients diag-
nosed with higher anatomic T-category reported signifi-

Notes: *p < 0.05; **p < 0.01; ***p = 0.001.

correlation p = 0.03, Spearman’s rho). Nervousness was
marked significantly more often in patients suffering from
higher T-category tumors (p = 0.04, Fisher’s exact test;
correlation p = 0.03, Spearman’s rho) and a shorter time
interval of assessment of the NCCN distress thermometer
after primary diagnosis (0 to 6 months, n = 11 (10,4%); 6
to 36 months, n = 40 (37.7%) and greater than 36 months,
n =55 (51.9%); p = 0.04, Fisher’s exact test). Sadness was
reported significantly more often in patients with higher
tumor T-category as well as higher anatomic stage (p =
0.04 and p = 0.03, Fisher’s exact test; correlation p = 0.03

cantly more worries (p = 0.02, Fisher’s exact test; and p = 0.02, Spearman’s rho).
R2 Linear = 0.391
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Figure | Scatterplot showing the level of distress on the NCCN distress thermometer and the total number of issues reported (practical and family, religious or spiritual,

emotional and physical issues (n=106 patients)).
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Figure 2 Box plot showing a higher number of physical issues in metastatic patients (n=5; outliers (at least 1.5 box lengths from the median) depicted as circles, extremes (at

least 3 box lengths from the median as asterisks); p = 0.06, Mann—Whitney U-test).
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Figure 3 Box plot showing significantly more emotional issues in patients with higher tumor T-category (n T1/2/3/4 = 43/38/21/4).

Patients with known metastases and higher anatomic
stage tumors had significantly more pre-existing support
due to their existent oncological guidance (p = 0.008 and
p = 0.003; Fisher’s exact test, respectively). There was
a positive correlation between metastatic status and pre-

existing help (p = 0.008; Spearman’s rho).

Discussion
International guidelines prioritize introducing routine emo-
tional distress screening in cancer care to accurately iden-

tify patients who need psycho-oncological treatment most,

and ensure that patients can access appropriate supportive
care."*

As uveal melanoma severely threatens patients with
carly death, visual handicap, and potential loss of the
eye,® we wanted to distinguish specific patient character-
istics that may result in an elevated risk of distress. These
relevant patient characteristics having a direct influence on
psycho-oncological needs could be of great value for the
treating clinician in everyday practice: Early intervention
has been proven crucial to improve patients’ QoL and
decrease psychiatric and psychosocial distress in meta-

analyses.'>”
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On the one hand, distress levels correlated significantly
with the total amount of issues reported in this patient
collective. We derive from this observation that overall,
the QoL issues reported seem to have an additive effect on
the distress level perceived by the patients. On the other
hand, emotional issues could be attributed to have espe-
cially high impact (accounting for 39% in total) on psy-
cho-oncological distress. Different meta-analyses proved
improvement of QoL by psychosocial interventions as
well as relaxation trainings in emotionally distressed
patients.'®!” Therefore, screening and early intervention
is crucial for these patients.

In a recent US American study, only a small percentage
of uveal melanoma patients reported an existing offer of
psychological support and there was vast dissatisfaction
with psychological counseling.® The percentage of patients
that reported pre-existing psychological support was similar
to our study (13.3% versus 10.4% of patients'?). Yet, report-
edly, only a limited number of patients suffering from dis-
tress accepts referrals to or turns to psycho-oncological
support services with predictors and barriers to psycho-
oncological support service utilization being under-
studied.'* Providing psycho-oncological support seems to
be much more integrated into the clinical routine of general
practitioners and oncologists than ophthalmologists:
Patients with positive metastatic status and higher anatomic
stage tumors reported significantly more pre-existing help
by their caregivers (p = 0.008 and p = 0.003) with a positive
correlation between metastatic status and pre-existing help
(» = 0.008). Of course, these patients represent the most
seriously affected patient subgroup, so their adequate coun-
seling is of utmost importance. Yet, ophthalmologists
should take this observation as a leading example for
uveal melanoma patients in general, especially, as uveal
melanoma is for the most part treated in a single-session
or hypo-fractionated therapy and patients consequently are
left alone soon after therapy when ocular adverse effects
develop after a certain latency. After successful local tumor
therapy, monitoring and all related issues lie within the
responsibility of the treating ophthalmologist.'

A recent study polling uveal melanoma patients
found that at 1 and 3 months after primary diagnosis,
health information and psychological needs were most
relevant and associated psychosocial factors should be
identified for proactive supportive intervention.' In
a first evaluation of the five problem fields attached to
the distress thermometer, time after diagnosis had no
significant impact on distress levels.'? Yet, when going

further into detail, we could now prove that the emo-
tional sub-items nervousness, worry and sadness were
indeed more frequent early on. This can be seen in
accordance with the literature, where critical points
throughout the course of cancer include the primary
diagnosis, treatment endpoint, recurrence as well as dis-
ease progression and the palliative stage.'®

The threshold value of distress >5 demanding active
intervention that is proposed in the guidelines of the
NCCN distress own ROC
analysis.'”> Yet, this cut-off could be reconsidered and

thermometer'> fits our

support could be offered proactively to patients that fit
certain characteristics found above that are especially sus-
ceptible to psycho-oncological distress at a lower thresh-
old, e.g. >4.

As distress could be correlated with a higher mortality
rate in patients that developed cancer in a recent large
multicenter study,'® early detection and treatment of dis-
tress could be secondarily preventive for further diseases
giving screening with the NCCN distress thermometer
utmost importance.

Of course, a multitude of questionnaires for assessment
of patients’ QoL have been developed (e.g. the SF-36 or
—12 Health Survey or the European Organisation for
Research and Treatment of Cancer (EORTC) QLQ-C30),
some even with additional modules for uveal melanoma,*’
whereas the NCCN distress thermometer was not specifi-
cally developed for uveal melanoma patients. We have
discussed the advantages of the NCCN distress thermo-
meter in comparison with the SF-12 Health Survey
previously.'? In brief, the NCCN distress thermometer
enables both rapid completion as well as fast visualization
and interpretation of the data acquired. Additionally, for
basic screening, the NCCN distress thermometer requires
no further scoring software for interpretation.

We are aware that psycho-oncological items are very
complex, not always equally weighed and thus difficult to
evaluate in statistical (metric) terms. The NCCN distress
thermometer pictures a scaled thermometer as
a continuous visual analog scale from 0 to 10 with the
same distances between each calibration line. In order to
avoid haphazard grouping in ordinal and extreme coarsen-
ing of graduate data in logistic regression, we thus treated
distress as a metric variable employing a linear regression
for statistical analysis of the correlation of distress and the
number of issues reported as well as the five items of the

distress thermometer.
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In conclusion, special attention that may cause higher
distress levels should be paid to the following patient
characteristics: Patients suffering from higher T-category
and anatomic stage tumors, metastatic patients and patients
who report worry, nervousness, and sadness amongst emo-
tional issues.

In this study, we could show that the NCCN distress
thermometer is a rapid tool for screening psycho-
oncological distress in uveal melanoma patients. It can
be applied well not only by the treating ophthalmologists,
but equally important also by the patients’ oncologists or
general practitioners. Our preliminary results can give
clinicians insights into patient profiles that need access to
psycho-oncological interventions and should be validated
in further studies to support these findings and improve the
QoL of uveal melanoma survivors. Furthermore, the char-
acteristics found to be predictive of developing distress
requiring psycho-oncological intervention in uveal mela-
noma patients could be applicable for patients suffering
from other tumor entities, giving us large potential for
future interdisciplinary studies.
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