
The incidence of cutaneous melanoma has increased worldwide over several decades, with the exception of Australia, where a recent decline has been observed. 1-2 Switzerland has 
the highest incidence rate of melanoma in Europe, even higher than those observed in other high-incidence countries such as Norway, Sweden, Denmark and the Netherlands. 1-3

Together with the increased incidence, a change in the mortality trend has not been reported in Europe yet. 1-2, 4 Early detection of melanoma is promoted in Switzerland through 
whole-body skin examinations by health professionals and through skin self-examinations. According to recent results from the Swiss Health Survey, the proportion of the population 
who had a skin examination by a health professional increased from 1997 onwards, reaching 35% in 2007. 5  The present study has two aims. First, to evaluate melanoma incidence 
and mortality trends over the past 15 years in Canton Ticino, the region with the highest European incidence rate. Second, to match melanoma incidence and mortality trends with 
clinical-pathological prognostic factors to gain insights into the effectiveness of the current spontaneous screening strategy and on the secondary prevention campaign organised 
during the last decade.

Case selection. All invasive and in-situ incident cases occurred in 1996-2011 were selected 
from the archives of the population-based Ticino Cancer Registry. Histological subtypes were 
defined as follows: superficial spreading melanoma (SSM; ICD-O-3: 8743), nodular 
melanoma (NM; ICD-O-3: 8721), lentigo maligna melanoma (LMM; ICD-O-3: 8742), 
melanoma not otherwise specified (MNOS; ICDO3: 8720) and other types (ICD-O-3: 8730, 
8744, 8745, 8772). 6-7 Breslow thickness was classified as thin (≤ 1.00 mm), intermediate 
(1.01-2.00 mm) and thick (≥2.01 mm), as indicated by Balch et al. 8

Statistical analysis. European age-standardized incidence and mortality rates were 
calculated per 100’000 person-years through the direct method. 9 Trends were measured as 
the annual percentage change (APC) and the corresponding confidence interval (95%CI), 
using the weighted least squared method (SEER*Stat 7.0.9 software, 
www.seer.cancer.gov/seerstat). In-depth trends analysis was performed by histological types 
and Breslow thickness. 

Some studies suggested that the increase of diagnosis of thin melanomas and superficial spreading melanomas can be attributable to early prevention campaigns. 10 Others have 
claimed that the increase in incidence of melanoma observed in many countries could be attributed to pathologists who more frequently diagnose melanoma instead of atypical or 
dysplastic melanocytic lesions. difficult to be demonstrated without a histological revision studies. 11 Our population-based study confirms that also in a country with the highest 
incidence of cutaneous melanomas, such as Switzerland, opportunistic screening strategy does not change the incidence of nodular and thick melanomas and does not reduce the 
overall mortality. If true control of melanoma mortality has been achieved  during the past few years (maintaining a steady mortality despite increased incidence), it is probable that 
additional public health efforts could be proposed with the goal of a real mortality reduction.
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Table 1. Main clinical-pathological characteristics of invasive melanoma 
diagnosed in male and females, Canton Ticino, 1996-2011.
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Figure 1. Trends of age-standardized  rates (3-year moving average) for overall melanoma incidence and mortality (A), incidence by Breslow thickness (B) and 
histotypes (C), Canton Ticino, 1997-2010.

Clinical-pathological characteristics data. A total of 1464 patients had a diagnosis of 
cutaneous melanoma, 1230 invasive and 234 in-situ. Table 1 summarises the main clinical-
pathological characteristics of invasive melanomas according to the histological types, 
categorized as follows: SSM (55.7%), NM (10.0%), LMM (5.5%), MNOS (25.2%) and other-
types (3.6%). The four histotypes differed significantly by mean age at diagnosis 
(p<0.0001), SSM being the youngest group. As expected, NM showed the highest mean 
Breslow thickness. Particularly, 77.1% of NM had a Breslow thickness higher than 2.00 mm, 
whereas SSM had a Breslow thickness ≤1.00 mm in 78.6% of cases (p<0.0001). NM also 
represents the histological type with the highest proportion of positive lymph node 
involvement (23.8%, p<0.0001). The highest prevalence of M1 cases was observed in MNOS 
(7.1%) and other types of melanoma (4.5%) (p<0.0001).

SSM= superficial spreading melanoma; NM= nodular melanoma; LMM= lentigo maligna melanoma; MNOS= melanoma not otherwise specified

RESULTSRESULTS

Incidence and Mortality data. Trends analyses are reported graphically in Figure 1. Incidence rate of invasive melanoma rose from 17.4 per 100’000 inhabitants in 1996-2003 to 
20.6 in 2004-2011, with an overall APC of +2.1% (%95CI: -0.8/+5.1; p=0.15). The increasing incidence trend was particularly observed for SSM (APC= +2.9%; %95CI: -1.1/+7.0; 
p=0.14) and thin melanomas (i.e. ≤1.00mm) (APC= +3.4%; %95CI: +0.2/+6.7; p=0.04), whereas we detected a descriptive growing incidence for thick melanomas (APC= +2.1; 
%95CI: -1.4/+5.8; p=0.22). For the mortality data, age-standardised rates were substantially constant along the entire study period.
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