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Epidemiology of malignant melanoma in the province of Palermo (2003-2005)

Maria Antonietta Cascio?, Alessandro Costa?!, Rosanna Cusimano®*?, Nino Romanoz?,
Rosalba Amodio*

‘Palermo Province CancerRegistry, Department forSciences ofHealth Promotion “G.D’ Alessandro”,University
of Palermo, Italy; 2Department of Epidemiology of ASPé, Palermo, Italy

Correspondence to: Nino Romano, Department for Sciences of Health Promotion “G. D’ Alessandro”, Palermo Province Cancer Registry,
University of Palermo, Via Del Vespro 123, 90145 Palermo, Italy. Email: registrotumoripalermo@unipa.it

Abstract

Background: The incidence of melanoma has steadily increased worldwide and shows geographical
variability according to latitude. The aim of this study was to describe the incidence of cutaneous malignant
melanoma (CMM) cases in the Province of Palermo during the period 2003-2005.

Methods: 231 incident cases of CMM, registered by the Cancer Registry of Palermo, were analysed. Anatomic
localization, histological type, thickness, ulceration, margins, any lymph node involvement and metastases
were evaluated. A statistical analysis of survival rates was performed.

Results: Distribution by sex and stage of diagnosis showed a slight, but not significant, difference between
females and males diagnosed both in early and late stage CMM. Age incidence rates were higher in women
before the age of 40 and in men over the age of 50. No statistically significant difference in stage was observed
between residents in Palermo and of its Province.

148 cases (64%) were found in people living in Palermo, with an incidence rate (EU) of 7.2 over 100,000 in
males and 6.1 in females, while in the province the incidence rate was lower (4.7 vs 3.9 ). Univariate analysis
by gender showed better survival in females than in males and a better survival for age <49 and for stage I-Il
at diagnosis (p<o.05). Multivariate analysis including gender, age and cancer stage showed that survival is
significantly positively related to earlier stage (p<0.05) and younger age (p=0.01) but not to sex (p=0.19).
Conclusions: Diagnosis of CMM is mainly performed in the early stages, in both sexes and regardless of
residence, suggesting no difference in early diagnosis and access to care between city and province. The
incidence of CMM appears to be higher in the city compared to the province. Survival following diagnosis
was strongly, and independently, related to age and stage of CMM, while gender did not significantly predict
survival.
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Introduction

The incidence of cutaneous malignant
melanoma (CMM) has increased worldwide,
affecting predominantly the Caucasian skin type.
It does not have a gender predominance and is
rare before puberty, occurring more frequently
between 30 and 60 years of age.

In the United States, CMM represents 5% of
all tumours in males and 4% in females [1]. It is
the sixth most common cancer in males and the
seventh in females in the 44-55 year age group. In
the European Union, the incidence rate of CMM
is 9 cases per 100,000 per year. The incidence
increases with latitude, i.e. with increasing
prevalence of less-pigmented skin types, from 3-5
cases/100,000 per year in Mediterranean countries
to 12-17/100,000 per year in Nordic countries.

The mortality is 2.3 cases/100,000 per year with a
lesser variation related to geography [2].

In Italy , the incidence of CMM has increased
more than 4% per year in both sexes in the last
20 years. The recent trend continues to show a
rise of CMM in males (APC +3.8) and a smaller
increase in females (APC +1.9). An annual average
of 14.3 cases per 100,000 males/years and 13.6
cases per 100,000 females/years was registered
between 2003 and 2005 by Associazione Italiana
Registri TUMori (AIRTUM). Moreover, according
to 2006 national Italian vital statistics data, CMM
accounted for 943 deaths every year in the male
population and 635 in the female population [3].

There is also a geographical variability: in fact, in
the South both incidence and mortality are lower
than in the centre and in the North of Italy [4].
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The aim of this study is to analyze the cases of
CMM recorded by the Cancer Registry of Palermo,
during the period 2003-2005, and to compare
the observed results regarding incidence, clinical
types, stage distribution, localization, and survival,
to those published in the literature.

Methods

The province of Palermo, placed in the north-
west of Sicily, extends for about 5000 km? with
a population of 1,243,385 inhabitants. The city of
Palermo counts 663,173 people, (314,928 males and
348,245 females), while the remaining 580,212 live
in Palermo province outside the city.

In a three year period (2003-2005), the Cancer
Registry of Palermo registered about 18,000 cases
of cancer, of which 231 (1.3%) were cases of
CMM. These were compared to data obtained
from the AIRTUM’s database (CMM represents
1.9% of all cancers registered in Italy and 1.38%
referred to the pool of southern Italian registries)
[5]. Incidence rates are expressed as annual cases
per 100,000 population.

The AIRTUM guidelines and the International
Classification of Diseases Oncology Section were
used (2005) [6] to describe the localization and
histological type ,while the TNM AJCC was used
to classify the stage of the tumours [7] with
particular attention to the body site of the tumour,
the histological type, thickness, ulceration, margins,
lymph node involvement and metastases.

Data sources from the demographic service of
the municipalities of Palermo were used to follow
up patients for vital status. Medical records were
consulted for cases with missing vital status data. The
lastdate on which the vital status were confirmed forall
patients was January 31, 2009. Authorization for the
study was not required according to our institutional
policy as described in the legislative Decree 24 giugno
2003, n. 211, item. 1 “Application field”. This decree
isderived from the Directive 2001/20/CE. More recent
regulation regarding the ethics committee in Italy does
not require an approval by these organisms, when
the investigation is not an intervention study.

Life-table survival analysis was performed
according to the Kaplan Meier method. The
statistical significance of the comparisons was
assessed by the log-rank test. Multivariate analysis
was performed with Cox regression models on
187 patients (41 patients with missing data on
stage were excluded). All variables that showed
a p value below 0.10 in the univariate analysis
were entered into a multivariate Cox regression
to adjust for confounding. Covariates in the Cox
regression model included age (>49 years vs <49
years as referent group), gender (males vs females

as referent group) and stage (late [III/IV] vs early
[I/11) as referent groups).

Statistical analysis was performed with SPSS 13.0
software [8,9].

Results

Two hundred thirty one cases of CMM were
diagnosed in the Province of Palermo over a three
year period (2003-2005), nearly half (48.9%) of
which were female (Table 1).

Almostall cases (211, 91.4%) were microscopically
verified, and included 193 primary lesions and 18
metastatic lesions. Seventeen cases (7.3 %) were
diagnosed clinically and three cases (1.3%) were
identified from death certificate only (DCO).

The most common morphologies were epithelioid
cells melanoma (25.1%), malignant melanoma NOS
(24.7%), superficial spreading melanoma (22.5%) and
nodular melanoma (15.6%). The Localization of the
tumour was different in men and women. Specifically,
melanoma of the leg was much more common in
women (34.5%) than in men (12.7%, p=0.0001).

Distribution by sex and stage of condition at
diagnosis showed a slight, but non significant
difference, between females and males diagnosed in
Stage I-11 (66.4% versus 64.4% ) and in stage Il and
IV (14.2% versus 16.9 %) respectively. In total, sixty
five percent of CMM were diagnosed at a localized
stage (stage 1 48.5%, stage 11 16.9%) in both sexes,
11% of cases showed nodal involvement (stage
III), 4.6% were metastatic, while in the remaining
19% of the sample an accurate staging was not
possible. No statistically significant difference in
stage was observed between residents in Palermo
city with respect to other 81 municipalities of
Palermo Province.

One hundred and forty eight cases (64%) were
found in people living in Palermo, with an incidence
rate (European standard population) of 7.2 over
100,000 in males and 6.1 in females, while in the
province the incidence rate was lower (4.7 in males
and 3.9 in females).

In total, the crude incidence rate of our cases
was 6.22/100,000 (men 6.59 vs women 5.87). If we
consider standardized values of the Italian population
(1981), our incidence rate was 5.6 (men 5.8 vs women
5.3), and standardized to the world population it was
4.3 (men 4.5 vs women 4.2).

Table 2 shows the CMM incidence rates, which
differed by sex and age. We observed an increased
incidence up to 45-49 years old, with higher values
in women than in men. At older ages, incidence was
substantially higher, particularly in men compared
to women.

Figure 1 shows overall and relative survival rates
of cases at 1, 3 and 5 years after first diagnosis and
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Table 1. 231 cases of cutaneous melanoma in the province of Palermo during the period 2003-2005.

Distribution by sex

Males

Females

(n=118) 51.1%

(n=113) 48.9%

Basis of diagnosis

Histology Clinical DCO
(n=211) 91.4% m=17) 7.3% n=3) 1.3%
Morpbologies
Superficial Epithelioid cell Malignant melanoma
spreading P Nodular melanoma & ’ Others *
melanoma melanoma NOS

(n=52) 22.5% n=58) 25.1%

(n=36) 15.6%

(n=57) 24.7% (n=28) 12.1%

Body sites
Trunk Arm Leg Skin. NOS Hesgcind
Males (n=47) 39.8% (n=19) 16.1% (n=15) 12.7% n=19) 16.1% (n=18) 15.3%
Females (n=33) 29.2% (n=21) 18.6% (n=39) 34.5% (n=11) 9.7% n=9) 8%
Distribution by sex and stage
I-II II-1V ND
Males (n=76) 64.4% (n=20) 16.9% (n=22) 18.6%
Females (n=75) 66.4% (n=16) 14.2% (n=22) 19.5%
Distribution by sex and stage between Palermo and province
I-II 11V ND
Palermo (n=98) 66.2% (n=22) 14.9% (n=28) 18.9%
Province (n=53) 63.9% (n=14) 16.9% (n=16) 19.3%
Incidence rates (Standardized EU)
Palermo Province p-value
All 6.6 4.3 0.0049
Males 7.2 4.7 0.068
Females 6.1 3.9 0.0301

* Includes: epithelioid and spindle cell melanoma, desmoplastic melanoma, amelanotic melanoma, lentigo maligna melanoma

Table 2. Age-specific incidence rates of cutaneous malignant melanoma (cases per 100,000 subjects/years) by sex, 2003-2005.

231 Cases of Malignant cutaneous Melanoma (118 males - 113 females)

10- | 15- | 20- | 25- | 30- | 35- | 40- | 45- | 50- | 55- | 60- | 65- | 70- | 75- | 80-
14 19 24 29 34 39 44 49 54 59 64 69 74 79 84

Males 00|00| 00| 0O | 00|07 |29 |37 |85 |68 |135|148|16.2|18.8| 13.8|16.4|286| 9.6 6.6

Age

classes 85+ | Totale

0-4 | 5-9

Females | 0.0 00| 00 | 09 | 24 | 45 | 64 | 69 | 57 | 95 | 58 | 54 | 123 |16.7| 7.7 | 105| 7.6 | 10.0 5.9

observation. The survival was higher in women than
in men along all the points of observation. At 5 years,
overall survival was 78% in women and 67% in men.
The estimates of five-year overall and relative survival
for both sexes (Figure 1) was slightly lower than that
reported by the pool of Italian Cancer Registries (77%
vs 83% respectively), while no difference in survival

was observed when comparing Palermo to the pool of
southern Italian Registries (5-year crude survival 68%
vs 74% respectively) [10].

Figure 2 shows the survival of cases divided
into two groups, according to age. The cases aged
below 49 years old had a better survival time than
those aged above 49 years old. Figure 3 shows the
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Figure 1. Observed and relative survival curves at 1, 3 and 5 years by sex.
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survival of cases analyzed according to their stage
of illness at diagnosis: cases (151) classified at
stages [ and II had a better survival time than those
(36) classified at stages III and IV. Intermediate
survival was noted for cases (41) which lacked data
regarding stage of illness.

Univariate analysis by gender, computed
according to the Kaplan-Meier method, showed a
better survival in females than in males (Figure 1)
and a better survival for age <49 and for stage I-I1
at diagnosis compared to stage I1I-IV (Figures 2 and
3). However, no statistically significant difference
by gender was observed using the log rank test (chi-
square 2.65, p=0.10). Instead, statistically significant
better survival was observed for those of younger age
and at an earlier stage at diagnosis (p<0.05).

Multivariate analysis performed by the Cox
regression model with these three variables showed
that better survival was significantly related to earlier
stage at diagnosis (p<0.05) and to younger age
(p=0.01), but not to sex (p=0.19), as shown in Table 3.

Discussion

We present the first population based results
from the Cancer Registry of the province of
Palermo, which show that some characteristics of
CMM in the province of Palermo are comparable
with those obtained in other Italian Cancer
Registries. Notably, the incidence rate was lower
than that reported in other Northern Italian
Registries, confirming the geographical variability
in the incidence of CMM in the Italian national

territory, with a decreasing incidence from north
to south. Also, the survival trend observed through
5 years of observation, both in Palermo and in all
the other areas of the province, was slight lower
than that registered in the northern Italian registry.
Our CMM cases were diagnosed mainly in the
early stages of the condition, regardless of gender
and place of residence, suggesting that the lower
survival rate is not correlated, either in Palermo or
the province, to the lack of early diagnosis or to
access to care facilities. Nearly all the cases were
well characterized, except some cases that lacked
stage classification, indicating that data were
sufficiently complete for conclusions regarding
incidence rates and survival outcomes.

We observed a quantitatively different pattern
of clinical representation in Palermo compared
to other parts of Sicily (data not shown). In
Trapani (a western Sicilian province), the
most common clinical subtype detected was
superficial spreading melanoma (about 40%)
while in Siracusa (an eastern Sicilian province)
epitheliod melanoma cell type was noted (31.6%),
similar to Palermo (25.1%). This result could
be attributed to a variation in the recording of
different morphologies among Sicilian cancer
registries. However, most epidemiological studies
suggest that superficial spreading melanoma is the
most common histological subtype of malignant
melanoma, but a recent study challenged this
notion, at least in patients with extensive sun
exposure [11]. Changing patterns of sun exposure
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Figure 2. Observed survival curves by early and late age at diagnosis (49 years old).
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Figure 3. Observed survival curves by early (I and 11) and late (I1l and IV) stage at the diagnosis.
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or environmental factors may contribute to the It is interesting to note the increasing incidence
changing epidemiology of malignant melanoma. in women, up to 45-49 years of age. In the United
Therefore, the current prevalence of subtypes of States, recently published data showed an increase
melanoma should be studied in other populations in melanoma in young women (age 15-39) over
with particular attention to the patterns of sun the past several years. In addition, investigators
exposure and other risk factors. have found that the incidence of cutaneous
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Table 3. Cox-regression model of survival of 187 patients with melanoma.

Crude Hazard Ratio Adjusted Hazard Ratio
(95% CI) (95% CI)

Age in years

<49 Referent Referent

> 49 2.19 (1.05-4.53)° 2.6 (1.25-5.55)"
Gender

Female Referent Referent

Male 1.7 (0.93-3.1) 1.38 (0.75-2.54)
Stage

Early (/1D Referent Referent

Late (II/TV) 7.92 (4.4-14.2)° 8.8 (4.88-15.9)"
Residence

Palermo Referent -

Province 1.03 (0.57-1.88) -
2 P-value <o0.10 ® P-value <0.05

melanoma in young men in the United States
has increased from 4.7 to 8.7 cases per 100,000
persons from 1973 to 2004. In young women
over the same period of time, the incidence has
increased much more rapidly, from 5.5 to 13.9
cases per 100,000. When they compared the
data by birth cohorts, the investigators found
that melanoma increased for women born after
1965. The authors postulated that the increase
in incidence among women born after 1965
reflected a change in exposure to risk factors for
CMM across cohorts of people born in different
years. Why the significant increase in melanoma
in women? It is not likely due to improved
detection of melanoma because we would expect
that melanoma rates would have increased in
both men and women equally. It is more likely
due to increased exposure to ultraviolet radiation,
a well established risk factor for CMM. In the
United Kingdom, it was noted that females before
age 50, and especially among those in the 20s,
were over-represented in CMM case incidences.
Based on recent studies, [12] the different pattern
of disease between sexes (higher in women than
in men before age 40, equivalent between 40 and
50 years and higher in men over the age of 50)
might be attributed to the action of oestrogen,
mediated by a genetic variant in the MDM2
gene [13]. However, further and more extensive
studies should be carried out to confirm this
genetic hypothesis, and exclude other possible
explanations. It has been shown that the incidence

in other endocrine-related cancers, particularly
breast and ovary, differ markedly by age [14].

Besides a hormonal hypothesis, other
confounding factors should be considered, which
should be adjusted for in multiple regression
models. For example, young women are style
conscious and traditionally more accustomed to
show off their body (which could lead them to
visit dermatologists more often, perhaps) [15]. It
also is possible that, compared to men, women
have more intermittent exposure to ultraviolet
radiation at different ages. We note that the
proportion of CMM on the leg areas was much
higher among women than men, presumably
because women’s legs are more exposed to
ultraviolet radiation compared to men.

Despite the limitations resulting from our small
sample, the incidence of CMM appears to be
higher in the city compared to the province.
This suggests that there could be different risk
factors between the two populations, and other
contributing factors perhaps such as occupational
stress, or environmental pollution, might be
involved. In the city, most jobs are related to
the tertiary and public sector [3], activities that
rarely entail intensive sun exposure, while in the
province many of the prevalent occupations, such
as farming and fishing, are normally conducted
in open air. Perhaps the higher incidence of
melanoma in the city is related to acute and
intermittent sun exposure [16], compared to
those working outdoors [17-19].
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Survival following diagnosis was strongly and
independently related to age and stage of the
CMM. Although late diagnosis (stage III-IV) was
less frequent in women (14.2%) than men (16.9%),
sex did not significantly predict survival. Finally, an
interesting finding was that CMM was diagnosed
mainly in the early stages regardless of gender and
place of residence, in agreement with published
data from the Surveillance, Epidemiology and
End Results (SEER) [20] of the National Cancer
Institute. This suggests that there is no difference
between the city and the periphery regarding
early diagnosis and access to care.

Our study has provided an initial insight to
the incidence of melanoma in the Province of
Palermo. It represents a preliminary effort to
improve the knowledge of the distribution of this
cancer in this province. Therefore, the limits of
this study refer to the small sample analyzed and

the short time-span of incidence considered. Thus,
it was not possible to examine trends in incidence
and survival over time. The future goal will be to
correlate our epidemiological data with possible
genetic mutations to identify the population’s
risk of developing cutaneous melanoma and, at
the same time, to identify patients more likely to
benefit from new “targeted therapy”.

Acknowledgments

The authors thank Drs Salvatore Cascio,
Department of Urology, Royal Hospital for
Sick Children, Dalnair Street, Glasgow G3 8SJ,
Scotland, UK, and James J Goedert, Infections &
Immunoepidemiology Branch, Division of Cancer
Epidemiology & Genetics, National Cancer
Institute, National Institutes of Health, Rockville,
Maryland, USA) for their specific comments
concerning this paper.

References

1) Jemal A, Siegel R, Ward E, et al. Cancer Statistics, 2008. CA
Cancer J Clin 2008;58:71-96.

2) ESMO Minimum Clinical Recommendations for diagnosis,
treatment and follow-up of cutaneous malignant melanoma.
Ann Oncol 2003;14:1012-3.

3) Istat. Popolazione. [Population]. Available from: http://
www.istat.it/popolazione/. [Accessed on march 2011].

4) Associazione Italiana Registri Tumori. Documento annuale
2009. I nuovi dati di incidenza e mortalita. Periodo 2003-2005.
[Annual Document 2009. The new data of incidence and
mortality. 2003-2005]. Available from: http://www.registri-
tumori.it/cms/?q=Doc2009. [Accessed on march 2011].

5) Associazione Italiana Registri Tumori. Banca Dati Airtum.
[Airtum Database]. Available from: http://www.registri-
tumori.it /database. [Accessed on march 2011].

6) Percy C, van Holten V, Muir CS. International Classification
of Diseases for Oncology. 3° ed. Geneva; World Health
Organization, 1990.

7) Balch CM, Buzaid AC, Soong Sj, et al. Final version of the
American Joint Committee of cancer staging system for
cutaneous melanoma. J Clin Oncol 2001;19:3635-48.

8) Dupont WD. Statistical Modeling for Biomedical
Researchers. second ed. Cambridge, UK: Cambridge
University Press, 2009.

9) Katz MH ed. Multivariable Analysis: A Practical Guide
for Clinicians, Second Edition. Cambridge UK: Cambridge
University Press, 2007.

10) I tumori in Italia - Rapporto AIRTUM 2007: Sopravvivenza.
[Cancer in Italy. Aortum Report 207: Survival]. Epidemiologia
e prevenzione 2007;31(1) suppl 1.

11) Forman SB, Ferringer TC, Peckham SJ, Dalton SR, Sasaki

GT, Libow LF, Elston DM. Is superficial spreading melanoma
still the most common form of malignant melanoma? J Am
Acad Dermatol 2008;58(6):1013-20.

12) Firoz EF, Warycha M, Zakrzewski J, Pollens D, Wang G,
Shapiro R, Berman R, et al. Association of MDM2 SNP309, age
of onset, and gender in cutaneous melanoma. Clin Cancer Res
2009;15(7):2573-80.

13) Karagas MR, Stukel TA, Dykes J, Miglionico J, Greene
MA, Carey M, et al. A pooled analysis of 10 case-control
studies of melanoma and oral contraceptive use. Br J Cancer
2002;86:1085-92.

14) Traina A, Cusimano R, Liquori M, Guttaauro A, Ravazzolo
B, Palumbo F, et al. Breast cancer incidence in the city and
province of Palermo in 1999-2002: a Breast Cancer Registry
report. Ann N'Y Acad Sci 2004;1028:473-80.

15) Semyonov L. Acne as a public health problem. Ital ] Public
Health 2010;7(2): 212-4.

16) Mahajan R, Blair A, Coble J, Lynch CF, Hoppin JA, Sandler
DP, et al. Carbaryl exposure and incident cancer in the
Agricultural Health Study. Int J Cancer 2007;121:1799-1805.
17) Markovic SN, Erickson LA, Rao RD, Weening RH, Pockaj
BA, Bardia A, et al. Malignant melanoma in the 21st century,
Part 1:Epidemiology, Risk Factors, Screening, Prevention, and
Diagnosis. Mayo Clin Proc 2007;82:364-80.

18) Stern RS. The risk of melanoma in association with long-
term exposure to PUVA. ] Am Acad Dermatol 2001;44:755-61.
19)Pukkala E, Aspholm R, Auvinen A, Eliasch H, Gundestrup M,
Haldorsen T, et al. Cancer incidence among 10,211 airline pilots:
a Nordic study. Aviat Space Environ Med 2003;74:699-706.

20) National Cancer Institute. Surveillance, Epidemiology
and End Results. Available from: http://seer.cancer.gov/.
[Accessed on march 2011].

324 THEME PAPERS



