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Simple Summary: Immunotherapies and targeted therapies have led to improved melanoma sur-
vival in clinical trial settings. While this is also true in real-world settings, it is much less studied.
Clinical trials have strict inclusion criteria and, therefore, a relatively homogenous set of participants.
However, this is not the case in real-world settings, and the differences in characteristics are rarely
described in association with survival. In this 3D total-body photography imaging study, we describe
the characteristics and clinical outcomes of 41 study participants who received immuno- and/or
targeted therapies for metastatic melanoma in a real-world setting. After a median of 39 months
follow-up, 59% (n = 24/41) of the participants were alive. Our sample size was too small to detect
significant differences between patient characteristics; however, despite the majority of our partic-
ipants having multiple comorbidities, survival was similar to previous reported clinical trials and
other real-world settings.

Abstract: Immunotherapies and targeted therapies have shown significant benefits for melanoma
survival in the clinical trial setting. Much less is known about the characteristics and associated out-
comes of those receiving such therapies in real-world settings. This study describes the characteristics
of patients with advanced melanoma receiving immuno- and/or targeted therapies in a real-world
setting. This prospective cohort study enrolled participants aged >18 years, diagnosed with advanced
melanoma and currently undergoing immuno- and/or targeted therapies outside a clinical trial for
follow-up with three-dimensional (3D) total-body imaging. Participants (n = 41) had a mean age
of 62 years (range 29–86), 26 (63%) were male and the majority (n = 26, 63%) had ≥2 comorbidities.
After a median of 39 months (range 1–52) follow-up, 59% (n = 24/41) of participants were alive.
Despite multiple co-morbidities, the survival of participants with advanced melanoma treated using
immuno- and/or targeted therapies was similar or better in our real-world setting compared to
those treated in clinical trials using similar therapies. Larger studies powered to evaluate phenotypic
and socio-economic characteristics, as well as specific comorbidities associated with survival in a
real-world setting, are required to help determine those who will most benefit from immuno- and/or
targeted therapies.
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1. Introduction

Australia and New Zealand have the highest incidence rates of melanoma in the
world [1,2]. The risk of developing melanoma is associated with multiple characteristics,
including socio-demographic (e.g., age, country), clinical (e.g., melanoma history), envi-
ronmental (e.g., sun exposure), behavioural (e.g., use of sun protection) and phenotypical
(e.g., hair, skin colour) [3–5]. When diagnosed early, the 5-year survival rate is typically
greater than 90% [6]. However, until recently, there was a reduced survival rate of 18% for
those diagnosed with advanced metastatic melanoma [3].

Over the past decade (2010–2020), there have been significant improvements in the
treatment options for advanced melanoma, particularly through the use of immunotherapy
(e.g., programmed cell death 1, PD-1; cytotoxic T-lymphocyte-associated protein 4, CLTA-4)
and targeted therapy (e.g., mitogen-activated protein kinase, MEK; B-Raf proto-oncogene
serine/threonine kinase, BRAF), resulting in improved survival [7]. These therapies are
currently considered as the standard of care and the first-line treatment for advanced
stage melanoma, given the rapid treatment response, efficacy against brain metastases
and long-term treatment benefits [8]. A recent review [9] reported that 5 year survival of
metastatic melanoma patients in clinical trials was 1 in 2 for those receiving a combination
of immunotherapy [10] and more than 1 in 3 when receiving a combination of BRAF/MAPK
kinase targeted therapy [11] or single-agent PD-1 blockade [12]. This is a stark improvement
to the <5% survival of metastatic melanoma patients 10 years ago [13]. However, clinical
trials follow strict inclusion and exclusion criteria where age, health and accessibility criteria
may not reflect the true heterogeneity of people treated for metastatic melanoma in the
real-world.

Several studies have been conducted in real-world settings to determine the survival
outcomes after immuno- and/or targeted therapies. A Dutch study evaluated 1004 ad-
vanced melanoma patients treated between 2014–2017 who were ineligible for clinical trials
and found poorer overall survival (8.8 vs. 23 months). The study found poorer survival
was associated with Eastern Cooperative Oncology Group Performance Score ≥ 2, brain
metastases and lactate dehydrogenase > 500 U/L [14]. However, smaller studies have
reported survival rates more similar to those of clinical trials, including a US study (n = 484)
with an overall survival rate of 20.7 months [15] and a Slovenian study (n = 116) with
overall survival of 33 months in advanced cutaneous melanoma patients [16]. A German
real-world study showed, for advanced melanoma patients with mutant BRAF (V600E/K),
a higher overall survival of 29 months for those receiving PD-1 compared with 12 months
for those receiving dual MAPKi [17]. Many of these studies required participants to be
receiving a specific immunotherapy, whereas there is sparse published research reflecting
the real-world scenario where participants often receive multiple treatments (immuno-
and/or targeted therapies), and in combinations that change over time. This prospective
cohort study was designed to use 3D total-body photography to observe changes in naevi
over time and provided the opportunity to comprehensively describe the characteristics,
treatment and survival of a series of advanced-stage melanoma patients receiving immuno-
and/or targeted therapies in a real-world setting in Queensland, Australia.

2. Methods and Materials
2.1. Study Setting and Participant Recruitment

This prospective cohort study enrolled participants with advanced melanoma at the
Dermatology Outpatients Department at the Princess Alexandra Hospital, Queensland,
Australia, between June 2016 and December 2017. Participants were eligible for inclusion
if they were >18 years of age, diagnosed with stage III–IV melanoma and were then
undergoing treatment with immuno- and/or targeted therapy. Concurrent enrolment in a
clinical trial during 12 months’ follow-up excluded participants from participating in this
observational study. Participants were actively followed for 12 months with 3D total-body
imaging to study the natural history of naevi in participants undergoing immuno- and/or
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targeted therapy. Inactive observation ended on 31 October 2020 where further treatment
and survival outcome data were collected from electronic medical records.

2.2. Data Collection

Socio-demographic, environmental, phenotypic and clinical characteristics were col-
lected by clinical research assistants using standard questionnaires. The socio-demographic
characteristics collected including gender, age, private health insurance and highest ed-
ucational attainment. Participants were asked about their sun exposure patterns, such
as whether their occupations after leaving school and their sport and leisure activities
were indoors or outdoors. The participants’ natural hair colour at age 21 and severity of
freckling were recorded. Freckling density was assessed on three body sites, the face, the
dorsum of the right arm and the shoulders, and rated for level of freckling by clinic staff
from 1 for ‘none’ to 4 for ‘severe’. The composite of these was given an overall freckling
score [18] and re-categorised into none/light (1–3), mild (4–6), medium (7–9) and severe
(10–12). Body mass index (BMI) was calculated and categorised according to World Health
Organization (WHO) [19]. Three-dimensional total-body images along with dermoscopic
images of all naevi > 5 mm were collected every 4 months. For those with longitudinal
follow-up, change was evaluated across all available sequential dermoscopic (range 2–4)
images by a dermatology registrar and confirmed by a senior dermatologist. Change was
defined as a change > 15% in size, shape, colour, profile or naevus dermoscopic pattern
and categorised as decreasing, stable or increasing. Clinical staff collected melanoma
history and comorbidity information from electronic medical records and included details
of melanoma diagnosis (such as primary melanoma location, multiple primary melanomas
diagnosed), time since diagnosis (the first and the most recent melanoma if applicable) and
details of treatment received during study timeline.

2.3. Statistical Analyses

Descriptive statistics were used to determine the frequency and distribution of partici-
pants’ socio-demographic, clinical, environmental, behavioural and phenotypic character-
istics. Continuous variables were summarised as means with standard deviation (SD) or
medians (range) as appropriate, with categorical variables as frequency and proportion.
Survival status was calculated as of the censored date (OS) of 31 October 2020. Follow-up
time was calculated from the time between baseline visit to censored date according to the
survival status of participants. Median overall survival time could not be calculated as
> 50% of participants were still alive at the end of the observation period. All statistical
analyses were performed in SPSS 27.0 (Statistical Package for the Social Sciences software,
IBM SPSS Statistics for Windows, Chicago, IL, USA) or R [20].

3. Results

Forty-three participants were enrolled in the study between June 2016 and December
2017, and 2 were excluded as no record was found of the participants receiving immuno-
and/or targeted therapies. Therefore, 41 participants were followed for a median of
39 months (range 1–52 months).

3.1. Baseline Characteristics

The participants had a median age of 65 years (range 29–86), and the majority were
male (n = 26, 63%) (Table 1). The minority had private health insurance (n = 10, 29%), and
just over half of participants had a post-high school qualification (n = 23, 56%). Approxi-
mately half of participants (n = 23, 56%) worked mainly indoors, with most participants
spending their leisure time outdoors (n = 28, 68%). About half reported dark brown or
black hair at age 21 (n = 21, 51%), with innate skin colour classified as fair in the major-
ity (n = 31, 76%). Approximately half of the participants had no or only mild freckling
on their arms, shoulders and faces (n = 18, 44%), while the remainder had medium to
severe freckling (n = 23, 56%). Median naevus count > 5 mm was 8 (range 1–60.) Based on
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BMI, one participant was underweight, 15 (37%) were considered normal weight, 10 (24%)
overweight and 15 (37%) obese.

Table 1. Baseline sociodemographic and clinical characteristics (frequency, column percentages) of
participants with advanced melanoma by survival status (frequency, row percentages).

n = 41 (%) Alive
n = 24 (59%)

Deceased
n = 17
(41%)

Socio-demographic characteristics, n (%)

Age 1: Mean (SD) 62 [14] 61 [16] 63 [13]
Category
≤65 years
>65 years

21 (51)
20 (49)

12 (57)
12 (60)

9 (43)
8 (40)

Gender
Male

Female
26 (63)
15 (37)

14 (54)
10 (67)

12 (46)
5 (33)

Private health insurance
Yes 10 (24) 8 (80) 2 (20)
No 24 (59) 13 (54) 11 (46)

Not Reported 7 (17) 3 (43) 4 (57)

Education
Higher school or less 18 (44) 9 (50) 9 (50)

Post-high school qualification 23 (56) 15 (65) 8 (35)

Environmental exposure, n (%)

Occupations since leaving school
Mainly indoors 18 (44) 12 (67) 6 (33)

Mainly outdoors/both indoors and outdoors 23 (56) 12 (52) 11 (48)
Overall sports and leisure activity

Mainly indoors/both indoors and outdoors 13 (32) 9 (69) 4 (31)
Mainly outdoors 28 (68) 15 (54) 13 (46)

Phenotype characteristics, n (%)

Naevi Count (>5 mm)
Median (range) 8 (1–60) 8 (1–59) 9 (3–60)

Natural hair colour at age 21
Red/auburn/blonde/light brown 21 (51) 16 (76) 5 (24)

Dark brown/black 20 (49) 8 (40) 12 (60)
Innate skin colour

Fair 31 (76) 19 (61) 12 (39)
Medium or olive 10 (24) 5 (50) 5 (50)

Facultative skin colour
Fair 16 (39) 11 (69) 5 (31)

Medium or olive 25 (61) 13 (52) 12 (48)
Freckling score
Nil/mild (0–6) 18 (44) 11 (61) 7 (39)

Mild/severe (7–12) 23 (56) 13 (57) 10 (43)
Body mass index (kg/m2)

Normal (≤24.9) 2 16 (39) 10 (63) 6 (37)
Overweight (25.0–29.9) 10 (24) 4 (40) 6 (60)

Obese (≥30.0) 15 (37) 10 (67) 5 (33)
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Table 1. Cont.

n = 41 (%) Alive
n = 24 (59%)

Deceased
n = 17
(41%)

Clinical characteristics

Number of comorbidities
None 5 (12) 3 (60) 2 (40)

1 10 (25) 5 (50) 5 (50)
2 or more 26 (63) 16 (62) 10 (38)

Comorbidities 3

Hypertension
Yes 14 (34) 7 (50) 7 (50)
No 27 (66) 17 (37) 10 (63)

Hypercholesterolemia or hyperlipidemia
Yes 10 (22) 6 (60) 4 (40)
No 31 (78) 18 (58) 13 (42)

Cardiovascular disease
Yes 8 (20) 4 (50) 4 (50)
No 33 (80) 20 (61) 13 (39)

Diabetes mellitus
Yes 8 (20) 3 (38) 5 (62)
No 33 (80) 21 (64) 12 (36)

Melanoma history

Number of primary melanomas
1 22 (54) 14 (64) 8 (36)

2–7 17 (41) 10 (59) 7 (41)
Time since diagnosis of most recent primary melanoma (n= 36) 4

≤5 years 21 (58) 12 (57) 9 (43)
5 to ≤10 years 11 (30) 8 (73) 3 (27)
≥11 years 4 (12) 3 (75) 1 (8)

Time since diagnosis metastatic melanoma
≤1 year 16 (39) 0 16 (100)

2 to 3 years 13 (32) 12 (92) 1 (8)
≥4 years 12 (29) 12 (100) 0

Melanoma stage
Stage III 5 (12) 3 (60) 2 (40)
Stage IV 36 (88) 21 (58) 15 (42)

Brain metastasis
Yes 9 (22) 3 (33) 6 (67)
No 32 (78) 21 (66) 11 (34)

NR: Not reported, SD: standard deviation. 1 Median: 65 years: range: 29 to 86 years; 2 includes 1 underweight
(BMI = 16.8); 3 percentages do not add up to 100 as participants could have multiple co-morbidities; 4 Median:
5 years: range: 1 to 24 years

3.2. Comorbidities

The majority of participants had multiple comorbidities (n = 26, 63%) (Table 1). The
most common comorbidity was hypertension (n= 14, 34%), followed by hypercholes-
terolemia or hyperlipidemia (n = 10, 22%). A considerable number of participants also
reported cardiovascular disease (n = 8, 19%), diabetes mellitus (n = 8, 19%), cancer other
than skin cancer (n = 4, 8%) and liver disease (n = 4, 9%).

3.3. Melanoma History

About half of participants (n = 22, 54%) had only one previous melanoma, while
17 participants (n = 41%) had multiple prior melanomas (range 2–7) (Table 1). The median
time since diagnosis of the first and most recent primary melanoma was 6 years (2–24)
and 5 years (1–24), respectively. The most recent primaries were located primarily on the
chest/abdomen (n = 12, 29%), followed by the head and neck (n = 10, 24%), lower limbs
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(n = 9, 22%), back (n = 4, 10%) and upper limbs (n = 3, 7%). Three participants (7%) had
unknown primaries. Most participants had stage IV metastatic melanoma (n = 36, 88%),
while the remaining 5 (12%) had stage III melanoma with only lymph metastases reported.
Twenty-two per cent (n = 9) reported brain metastases.

3.4. Treatments Received for Advanced Melanoma

Around two-thirds of participants (n = 24, 59%) received two or more therapies
(Table 2). PD-1 blocker was the first line of treatment for the majority of patients (63%,
n = 26), followed by the combination of BRAF and MEK inhibitors (n = 9, 22%). The most
common immuno- and/or targeted therapies prescribed for the treatment of advanced
melanoma in this case series were PD-1 blocker (pembrolizumab, n = 29), BRAF inhibitor
(dabrafenib, n = 14) and MEK inhibitor (trametinib n = 14). Treatment regimens were
commonly adjusted due to progressive disease (n = 19), toxicity or other adverse effects
(n = 8). At the censoring date (October 2020), five participants were still receiving treatment
(Table 2).

Table 2. Immunotherapy and/or targeted therapy delivered to the participants with advanced
melanoma at any time throughout follow-up. Percentages do not add up to 100 as participants could
receive multiple treatments over the follow-up period.

Type of Treatment Delivered n = 41 (%) Alive, n = 24 (%) Deceased, n = 17 (%)

Immunotherapy at any time

PD-1 blocker
Pembrolizumab 29 (71) 17 (71) 12 (71)

Nivolumab 13 (32) 6 (25) 7 (41)
Atezolizumab 1 (2) 0 1 (6)

CTLA-4 blocker
Ipilimumab 13 (32) 7 (29) 6 (35)

Targeted therapy at any time

MEK inhibitor
Trametinib 14 (34) 8 (33) 6 (35)

BRAF inhibitor
Dabrafenib 14 (34) 8 (33) 6 (35)

Vemurafenib 3 (7) - 3 (18)
MEK inhibitor
Cobimetinib 2 (5) - 2 (11)

Total number of melanoma treatments received during follow-up

One 17 (41) 1 (4) 6 (35)
Two or more 24 (59) 13 (54) 11 (65)

Combination of immune- and targeted
therapy at one time 3 (7) 2 (8) 1 (6)

Continuation of treatments until October
2020 5 (12) 5 (21) -

Line of treatment *
(June 2016–October 2020) PD-1 blocker

PD-1 and CTLA-4
blockers

combination

BRAF and MEK
inhibitors

combination
Other ¶

First-line treatment (n = 41) 26 (63) 4 (10) 9 (22) 2 (5)
Second-line treatment (n = 19) 4 (21) 6 (31) 4 (21) 5 (26)

Third-line and following treatment (n = 3) 1 (33) 1 (34) 1 (33) 0
¶ Included ipilimumab, dabrafenib and trametinib alone. * The line of treatment was determined from the delivery
of immuno- and/or targeted therapies to the participants with advanced melanoma after enrolment in this study
according to date. Percentages presented by row.

3.5. Overall Survival

After a median follow-up time of 39 months, 24 (58%) participants were alive. The
sample size did not allow testing for significant differences between those alive and those
deceased; however, here we summarise characteristics showing a difference in survival at
proportions greater than 10% (Table 1). A slightly higher proportion of females survived
compared with males (67% vs. 54%). A higher proportion of those with private health
insurance (80%) survived, compared with those without private health insurance (54%)
and those that did not report whether they had insurance (43%). Those who worked mainly
indoors as opposed to mainly outdoors or both indoors and outdoors showed higher rate of
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survival (67% vs. 52%). Similarly, a higher proportion of those who spent their leisure time
‘mainly indoors’ or ‘both indoors and outdoors’ survived opposed to those who spent their
leisure time ‘mainly outdoors’ (69% vs. 54%). Participants with red/auburn/blonde/light
brown hair showed higher levels of survival compared to those with dark brown or black
hair (76% vs. 40%). A higher proportion of those with fair innate and fair facultative
skin colour survived than those with medium to olive skin tones (respectively, 61% vs.
50%, 69% vs. 52%). With regards to BMI, a higher proportion classified as obese (67%)
survived compared to those who were considered normal (63%) or overweight (40%). While
the number of co-morbidities showed similar levels of survival, those with hypertension
(n = 16) showed a higher level of survival compared to those without (50% vs. 37%), and
those with diabetes showed a lower rate of survival (38% vs. 64%). Similar rates of survival
were seen in those with stage III and stage IV melanoma (60% vs. 62%); however, it should
be noted that only five (12%) participants included in the study were stage III. A higher
proportion of participants without brain metastasis survived compared to participants with
brain metastasis (69% vs. 33%).

3.6. Naevus Change

Of the 41 participants enrolled in this study, 28 (68%) completed a minimum of two
imaging visits, with a median follow-up time of 11 months (range 3–19). Demographics
of this subset are presented in Supplementary Table S1. Overall, 387 naevi > 5 mm were
imaged, with each participant having a median of 7 naevi (range 1–59) (Table 3). The
majority of naevi (n = 259, 67%) did not change, with 114 (29%) decreasing and 15 (4%)
increasing. Per person, this corresponded to a median of 6 (range 0–51) stable and 1 (range
0–26) changing naevi, with 0 increasing (range 0–5) and 1 (range 0–26) decreasing. Within
each individual, the mean proportion of changing naevi > 5 mm was 34% (SD 36). Given
the small sample and innate bias, those who completed the longitudinal follow-up were
healthier and/or responded better to treatment, we did not compare change by survival
status; however, numbers are provided in Table 3 for future meta-analyses.

Table 3. Naevus change >5 mm for each patient.

n = 28 (%)
Alive
n = 21
(75%)

Deceased
n = 7
(25%)

Total Body Naevus Count (>5 mm)

Median (range) 7 (1–59) 7 (1–59) 7 (4–45)

Number of Stable Naevi

Median (range) 6 (0–51) 4 (0–51) 7 (0–19)

Number Naevi Changing

Median (range) 1 (0–26) 1 (0–24) 3 (0–26)

Number of Increasing Naevi

Median (range) 0 (0–5) 0 (0–5) 0 (0–4)

Number of Decreasing Naevi

Median (range) 1 (0–26) 1 (0–19) 1 (0–26)

Proportion of Stable Naevi

Mean (SD) 66 (37) 65 (37) 66 (39)

Proportion of Changing Naevi

Mean (SD) 34 (37) 35 (37) 34 (39)

Proportion of Increasing Naevi

Mean (SD) 4 (15) 2 (4) 12 (30)

Proportion of Decreasing Naevi

Mean (SD) 30 (34) 33 (37) 22 (25)
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4. Discussion

This prospective cohort study originally designed to study the natural history of
naevi in individuals receiving immune- and/or targeted therapies for metastatic melanoma
allowed for the comprehensive description of characteristics, treatment and survival in an
under-studied population in a real-world setting. At the end of the median follow-up of
39 months, 58% (n = 24/41) of participants remained alive. This is similar or higher than
the proportions reported in clinical trial settings [10].

Treatment response and survival in patients with metastatic melanoma is likely a
complex interaction between phenotypic, genetic and sociodemographic characteristics.
While this study was not originally designed, and therefore powered, to test for significance
between survival and such variables, it may point towards characteristics that should be
investigated in larger studies. The majority of variables, including age, showed similar
proportions of patients both alive and deceased (within ± 10%). Contradicting results have
been seen with respect to age, with some showing increased survival in those under 60 [14]
and 64 [21], respectively, while others show no difference in overall survival [15,22–24].
In our participants, a slightly higher proportion of females remained alive at the end of
our study. While in men, lower awareness and self-detection of melanoma, less frequent
skin monitoring and higher sun exposure are all possible reasons for both late diagnosis
of melanoma and reduced survival in males [25], when tested, no significant difference in
survival was seen between sexes in other real-world studies [14,15,22,26,27]. Few studies
have investigated phenotypic, sun behaviour-related characteristics or socio-economic
status. A French study (n = 87) has explored survival outcomes for real-world data with
participant characteristics since the new melanoma immuno- and/or targeted therapies
have become available and showed no significant association between number of naevi,
phototype and sun exposure characteristics [23]. However, we saw slightly higher pro-
portions of survival in those with lower occupational and leisure sun exposure and those
with lighter facultative and innate skin tone. This difference could easily be explained by
the different measures of sun exposure and phototype or merely be an artefact due to the
small sample size. Our study also showed a higher proportion of those with private health
insurance survived compared to those who did not report having private health insurance,
but as this is contrary to an earlier Australian study of PBS-subsidised ipilimumab [22], it
may merely reflect our sample size.

In contrast to the clinical trial setting, the majority of our participants had more
than one comorbidity. A recent retrospective Dutch study of 2216 metastatic melanoma
patients ≥ 65 years under immuno- and/or targeted therapies showed no association with
age, sex or number of comorbidities with respect to response or survival after a median
follow-up of 0.7 years [26]. A smaller Italian study (n = 174) of metastatic melanoma
patients ≥ 75 years receiving Anti-PD1 antibodies also showed no association with the
number of comorbidities relating to either progression-free or overall survival [27]. While
several studies have considered the effects of the number of comorbidities, few have
looked at the effects of specific comorbidities. While we cannot draw any conclusions
given the limited sample size of our study, our study indicates that specific comorbidities
may have opposing effects, with potential associations with both improved and decreased
survival. Interestingly, a recent review [28] summarised several studies where obesity was
shown to be associated with improved overall survival of metastatic melanoma patients on
immunotherapies. Although we did not have the power to test for a significant association,
we did see a higher proportion of those classified as obese survive. In two studies, this
association was stronger [29] or seen only in males [30]. Those with brain metastasis had a
lower proportion survive in our study, which is consistent with other real-world studies of
those receiving immuno- and/or targeted therapies [14,15,24,26].

With respect to naevus change in those undergoing immuno- and/or targeted therapies,
several case reports have described hypopigmentation of naevi, regression/involution of
naevi with and without the halo effect and, in a few cases, appearance of new naevi [31–38].
An Italian study of 11 patients receiving dabrafenib observed the appearance of new



Cancers 2022, 14, 2801 9 of 11

naevi in 4/11 patients, and hyperkeratosis/hyperpigmentation in 6/11 patients [39]. An
Australian study compared naevus changes in patients (n = 40) receiving four different
combinations of immuno- and targeted therapies to controls (n = 10), and observed naevus
darkening most often under BRAF inhibitor therapy, with naevus hypopigmentation more
common in those under a combination of dabrafenib and trametinib [40]. There was
also lesion lightening observed in those receiving anti-PD1 therapies with and without
ipilimumab. In some cases, regression of naevi has been observed alongside regression
of both primary [31] and metastatic melanomas [33,36,37], and it has been suggested that
regression of many naevi may be a prognostic marker, highlighting the importance of
including dermatologist follow-up in clinical trials and the real-world setting [33,35,40].
Our study supports the above findings, largely showing regressing naevi but also a small
number of increasing naevi.

While our sample size was small (n = 41), our participants were followed prospectively
and our study was not limited to a specific treatment. The small sample size did limit
statistical power and, therefore, we were unable to test for statistical significance. A
limitation of this study is that health-conscious participants were more likely to participate
in this study, allowing the potential for health awareness bias [41]. This may explain
the longer survival times observed in this study or, more likely, reflects the innate self-
selection bias in that patients with a short life expectancy are less likely to be referred to a
dermatology department for participation in research studies. In addition, as this study was
not designed to evaluate survival, other important characteristics such as LDH and frailty
score were not collected. Nonetheless, this prospective case series shows that, despite a
higher rate of co-morbidities, participants in a real-world setting can have similar survival
times compared to those in the clinical trial setting. However, given our sample size, even
descriptive statistics can be misleading. Therefore, we suggest this study not be used to
draw conclusions but rather to inform future data collection in real-world clinical studies.
Specifically, collecting data such as demographic and phenotypic (including naevus change)
characteristics, as well as specific comorbidities, in larger survival studies powered for both
univariate and multivariable analysis may help determine those who will most benefit
from immune- and/or targeted therapy treatment.
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