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Abstract

We analyzed the nationwide hospital discharge records of adolescent inpatients in Italy to map where adolescents with melanoma

are treated and identify expert centers. We identified 137 hospitals pointing out a dispersion of these patients that must be

addressed to ensure to all adolescents with melanoma adequate treatment and enrolment in clinical studies.

INTRODUCTION

Cutaneous melanoma is a very common malignancy in adults in Australia, USA, Canada and Europe with
a crude incidence rate of 71, 27, 26 and 23 per 100,000/year, respectively (https://gco.iarc.fr/ ).

The risk of developing melanoma increases with age and is therefore considered rare in the pediatric world.
However, while it is very rarely seen in children under 10 years old (annual incidence around 0.7–0.8 per
million), melanoma diagnoses definitely increase after puberty, with an estimated incidence of 14 and 23 per
million in adolescent males and females1, respectively.

According to the consensus promoted by the European Cooperative Study Group for Pediatric Rare

Tumors (EXPeRT) and the European Union Joint Action on Rare Cancers (JARC), “very rare pediatric
cancers” are those with an annual incidence <2 per million.2 This means that melanoma must be considered
rare in children, but this may not be true in adolescents.

Melanoma in young patients is clinically challenging because it might have clinical features different from
those usually seen in adults (for example, it might appear amelanotic or raised)3-5 and it is pathologically
challenging since it may be difficult to differentiate truly malignant lesion from atypical tumors with uncertain
malignancy.6,7

Furthermore, the understanding of the disease in adolescents is limited because clinical studies on melanoma
do not generally include young patients. This is of particular concern considering the huge change in the
landscape of treatments for adult melanoma.8-11 In fact, the same therapeutic improvements have not been
observed unfortunately in children and adolescents with melanoma, who still remain an inadequately served
population.12

Against this background, we analyzed the hospital discharge records (HDRs) of adolescent inpatients newly
diagnosed with cutaneous melanoma in the years 2007–2014 in Italy to identify where adolescents with
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melanoma are treated. Our idea is that mapping the hospitals where adolescents with melanoma are treated
can contribute to identify expert centers and therefore promote collaboration for both, clinical management
and clinical studies development.

METHODS

The methodology is described elsewhere (Ferrari et al 201913). Briefly, we included the HDRs nationwide of
all adolescents hospitalized in the years 2002–2015. Among them, we selected cases with at least one hospi-
tal stay for a diagnosis of cutaneous melanoma (ICD-9-CM diagnostic code = 172* “Malignant melanoma
of skin” and/or ICD-9-CM diagnostic code = V1082 “Personal history of malignant melanoma of skin”)
found in all the six diagnostic fields (main diagnosis and up to 5 secondary diagnosis) of the HDR. The first
hospitalization indicating a diagnosis of cutaneous melanoma was defined as the index hospitalization. To
select only incident cases, we excluded patients who were hospitalized during the 5 years or more before
their index hospitalization (i.e. prevalent cases) for the same diagnosis or for diagnosis referring to cancer
or its treatment. The diagnostic procedures and main treatments for melanoma were established searching
in all the six procedural fields (main procedure and up to 5 secondary procedures) melanoma-specific ICD-
9-CM procedure codes: melanoma surgical interventions were divided between radical excision (ICD-9-CM
procedure code=86.4 “Radical excision of skin lesion”) and local excision (ICD-9-CM procedure code=86.3
“Other local excision or destruction of lesion or tissue of skin and subcutaneous”). We defined as main
treatments those begun within 12 months of the diagnosis. Thus, study cohort starts in 2007 rather than
2002 and ends in 2014 rather than 2015. The treatment of each adolescent with melanoma was associated
with only one hospital. When patients were treated at different hospitals, we assigned them to the hospital
performing the radical excision or, if a radical excision was not performed, we assigned them to the hospital
performing the local excision. Patients without any hospitalization for neither radical or local excision were
assigned to the hospital where they were diagnosed (this applied to 12% of the adolescents with melanoma).
The hospitals were divided into those having a unit affiliated to the national pediatric oncology network As-
sociazione Italiana Ematologia Oncologia Pediatrica (AIEOP) - Italian Association of Pediatric Hematology
and Oncology – and those without it (non-AIEOP hospitals).

Ethical approval for this study was obtained from the Ethical Commitee of Fondazione IRCCS Istituto
Nazionale dei Tumori (N. INT 132/17).

RESULTS

We identified 418 adolescents (231 females and 187 males) newly diagnosed with cutaneous melanoma in
Italy over a period of 8 years (from 2007 to 2014). These patients were referred to 137 different hospitals.
Overall, 135 patients (32% of the entire sample) were seen in 38 AIEOP- hospitals while 283 (68%) in 99
non-AIEOP hospitals. Geographical dispersion of AIEOP (red dots) and non-AIEOP (black dots) hospitals
across the country is represented in Figure 1.

DISCUSSION

These results point out a dispersion of the adolescent with melanoma cases in several hospitals and across
different type of expertise, in fact we noticed that adolescents with melanoma were treated in different type
of unit: pediatric and adult oncology, adult general surgery and dermatology.

Our results confirm a previous Italian analysis showing that only one in three children and one in ten
adolescents with melanoma were treated within an Italian pediatric oncology center14.

This is of great concern considering the rarity of the disease in these young patients and call for an urgent
rethinking of the way these patients are managed and, more important, of how clinical study should be
organized.

Close cooperation between pediatric oncologists/surgeons and experts at specialist adult melanoma centers
has been recommended.15 In particular, cooperative networking is necessary for clinical studies.16 Two
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international early-phase trials on new agents (involving vemurafenib and ipilimumab, respectively) were
both prematurely closed due to insufficient recruitment of young melanoma patients.17,18

Our data should warn those who want to plan a cooperative study on melanoma in adolescents, to involve
both pediatric oncology centers and adult centres or, include adolescents with melanoma in phase I/II clin-
ical trials dedicated to adults considering that most drugs may have similar pharmacokinetics, tolerability
profiles, and recommended doses for adolescents relative to adults19. The latter approach has been sup-
ported, among the others, by the ACCELERATE project promoted by the European Society for Paediatric
Oncology (SIOPE) and the European Innovative Therapies for Children with Cancer (ITCC) Consortium
(https://www.accelerate-platform.org/).
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FIGURE LEGENDS

Figure 1. Map of AIEOP (red dots) and non-AIEOP (black dots) centers treating adolescents with
melanoma in Italy
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