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ABSTRACT

Introduction: Melanoma comprises 3% of all skin tumors and can produce metastasis with high
mortality.

Objective: To analyze the temporal behavior of mortality from skin melanoma in the capitals of Nor-
theast Brazil from 2001 to 2017.

Methods: We conducted an ecological time series study involving all deaths due to melanoma registered
in the capitals of the Northeast region of Brazil from 2001 to 2017. Crude and standardized rates by the
world and Brazilian populations were analyzed. We obtained the indicators from the National Cancer
Institute (INCA).The regression model by inflection points was used in the statistical analysis, calculating
the annual variation and the average annual variation percentages.

Results: There were 954 deaths from melanoma. The three rates analyzed showed a linear growth trend
over the time series: proportional mortality increased from 2.1% to 8.28% (AAPC 6.0%; p<0.02), the
crude mortality grew from 0.22 to 0.64/100 thousand (AAPC 5.0%; p<0.01) and the mortality adjusted
by the world population in the capitals of the Northeast rose from 0.28 to 0.61/100 thousand (AAPC
2.7%; p<0.01).

Conclusion: Mortality from melanoma grew in the Northeastern capitals, with inequality between the
sexes and according to the capitals.

Keywords: Epidemiology; Melanoma; Mortality; Skin neoplasms.

RESUMO

Introdugdo: o melanoma compreende 3% dos tumores de pele e apresenta capacidade de produzir metdstase e elevada
mortalidade.

Objetivo: analisar o comportamento temporal da mortalidade por melanoma de pele nas capitais do Nordeste brasi-
leiro, no periodo de 2001 a 2017.

Meétodos: realizou-se um estudo ecolégico de séries temporais envolvendo todos os ébitos em decorréncia de melanoma
registrados nas capitais da regido Nordeste no Brasil no periodo de 2001 a 2017. Analisaram-se as taxas brutas e
padronizadas pelas populagoes mundial e brasileira. Obtiveram-se os indicadores do Instituto Nacional de Cdncer
(INCA). Na andlise estatistica, utilizou-se o modelo de regressao por pontos de inflexdo, com calculo do percentual de
variagdo anual e o percentual de variagio anual médio.

Resultados: registraram-se 954 6bitos por melanoma. As trés taxas analisadas apresentaram tendéncia de crescimento
linear ao longo da série temporal: a mortalidade proporcional passou de 2,1 para 8,28% (AAPC 6,0%; p<0,02);
a mortalidade bruta passou de 0,22 para 0,64/100 mil (AAPC 5,0%; p<0,01); e a mortalidade ajustada pela
populagdo mundial nas capitais do Nordeste subiu de 0,28 para 0,61/100 mil (AAPC 2,7%; p<0,01).
Conclusdo: a mortalidade por melanoma cresceu nas capitais do Nordeste, com desigualdades entre os sexos e de
acordo com as capitais.

Palavras-chave: Epidemiologia; Melanoma; Mortalidade; Neoplasias cutdneas.
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INTRODUCTION

The progressive increase in chronic degenerative diseases,
such as cancer, to the detriment of infectious and parasitic disea-
ses highlights the changes in the Brazilian morbidity and morta-
lity profile.! Skin cancer is the most frequent neoplasm in Brazil,
with about 190,000 annual records and four thousand deaths.?

Skin cancer is classified into melanoma and non-mela-
noma.” Non-melanoma skin cancer is the most frequent, cor-
responding to 30% of all neoplasms in Brazil,® with an estimated
176 thousand cases in 2020.** Melanoma skin cancer is rarer and
comprises 3% of all skin tumors, with an estimated 8,000 cases
in 2020.2

Melanoma originates from the cells responsible for pro-
ducing melanin, the melanocytes, found mainly in the skin and
also in many other body regions where these cells migrate du-
ring embryonic development from the neural crest pluripotent
stem cells.” Thus, although the largest number of cases of mela-
noma is cutaneous,> it may also appear in the different places
where melanocytes are present, such as mucosa,” meninges,*’
and eyes."’

Despite the low incidence, cutaneous melanoma has
greater malignancy and the ability to produce metastasis, a di-
sordered proliferation of abnormal cells with a tendency to
autonomy and durability. These cells can invade other organic
structures via hematogenous or lymphatic pathways, producing
deleterious effects in other organs.>*

However, the prognosis is good when melanoma skin
cancer 1is detected at an early stage, without metastasis. The fi-
ve-year survival rate after diagnosis for cutaneous melanoma
without metastasis is 99%, while for cutaneous melanoma with
metastasis to regional lymph nodes is 65%. For cutaneous mela-
noma with metastasis, the distance is 25%.!"!

In a country of continental dimensions such as Brazil,
where inequalities prevail (economic, environmental, and access
to Health Services), it 1s also noted that epidemiological data
differ among regions. In 2020, 8,450 melanoma skin cancer re-
cords were estimated. Of these, 1,000 cases (12.8%) are expected
for the Northeast,? even though this region is responsible for
26.7% of the Brazilian population. Unlike the South and Sou-
theast regions, which concentrate scientific and health centers,
in the Northeast, investigations on the prevalence and temporal
trends are scarce.'”

This study aims to analyze the temporal behavior of
mortality from melanoma in the capitals of Northeast Brazil
from 2001 to 2017.

METHODS

Study design, population, and period

Ecological time series study involving all deaths due to
melanoma registered in the capitals of the Northeast region of
Brazil from 2001 to 2017.

Study scenario

The study was conducted in all nine capitals of the Nor-
theast region of Brazil: Sio Luis (Maranhio), Teresina (Piaui),
Fortaleza (Ceard), Natal (Rio Grande do Norte), Joio Pessoa
(Paraiba), Recife (Pernambuco), Maceid (Alagoas), Aracaju (Ser-
gipe), and Salvador (Bahia).

The Northeast region has a predominantly tropical and
semi-arid climate.!'* Also, it has the highest solar irradiation rate
in Brazil, with an average total daily value of horizontal global
irradiation of 5.49 kWh/m?."* Highlighting the capitals, the ave-
rage annual temperature is 27.1°C."

This study included only the capitals, considering the
homogeneity of health scenarios; the fact that the capitals con-
centrate diagnosis and treatment centers for the most complex
diseases; and similar environmental and climatic conditions.'

Study variables and data collection

The following indicators were analyzed:

* Proportional mortality from melanoma;

* Crude melanoma mortality rate; and

* World population-adjusted melanoma mortality rate.

Rates were stratified by sex. Data were obtained from
the online Mortality Atlas of the National Cancer Institute José
Alencar Gomes da Silva (Instituto Nacional de Cancer José
Alencar Gomes da Silva - INCA)." The document was accessed
on March 30, 2020. It’s noteworthy that the rates obtained were
already calculated by the INCA platform.

Statistical treatment

After data collection, statistical treatment was performed
using the joinpoint regression model. The model tests whether
a line with multiple segments is statistically more adequate to
describe the temporal evolution of a set when compared to a
straight line or with fewer segments.'"” Based on the line incli-
nation, trends were classified as increasing, decreasing, or statio-
nary. Also, the annual percent change (APC) and the average an-
nual percent change (AAPC) were obtained considering a 95%
confidence interval (95% CI) and 5% significance. The analysis
was performed using the joinpoint regression software (version
4.5.0.1, National Center Institute, Bethesda, MD, USA).

Ethical aspects

The study did not require approval from the ethics com-
mittee since it used secondary data in the public domain and
there was no individual identification of any patient.

RESULTS
Proportional mortality

From 2001 to 2017, 954 deaths from melanoma were
recorded in the capitals of Northeast Brazil. Of these, 57.02%
(n=544) were women. Fortaleza (CE) and Salvador (BA) con-
centrated 23.48% (n=224) and 19.81% (n=189) of the records,
respectively. Considering both sexes, the three rates analyzed
(proportional mortality, crude rate, and adjusted rate) showed a
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linear growth trend over the time series: proportional mortality
increased from 4.9% to 7.2% (AAPC 6.0%; p<0.01); crude mor-
tality grew from 3.9% to 6.1% (AAPC 5.0%; p<0.01); and world
population-adjusted mortality in capital cities in the Northeast
rose from 1.6% to 3.9% (AAPC 2.7%; p<0.01) (Figure 1).

In men, the same temporal growth behavior was obser-
ved: proportional mortality increased from 3.8% to 8.2% (AAPC
6.0%; p<0.01); the crude rate rose from 2.8% to 7.2% (AAPC
5.0%; p<0.01); and world population-adjusted mortality rate
grew from 1.0% to 5.2% (AAPC 3.1%; p<<0.01). In women, pro-
portional mortality showed a linear increase, rising from 4.4%
to 7.8% (AAPC 6.1%; p<0.01); the crude rate, also with a linear
growth trend, grew from 3.3% to 6.6% (AAPC 5.0; p<<0.01); and
a stationary pattern was observed in the world population-ad-
justed rate when considering the total period (2001-2017). In
this rate, we observed two inflections and three trends, the last
one with significant growth from 2010 (AAPC 4.6%;
p<0.01) (Figure 1).

Among the capitals of the Northeast, considering both
sexes, five cities showed an increasing temporal trend in the pro-
portional mortality rate: Aracaju (APC 16.7; p<0.01), Fortaleza
(APC 7.1; p<0.01), Natal (APC 8.8; p<0.01), Sio Luis (APC
24.9; p<0.01), and Teresina (APC 25.3; p<0.01). Jodo Pessoa
(APC 3.1; p=0.1) and Macei6 (APC 11.0; p=0.2) showed sta-
tionary trends. Recife and Salvador presented different trends
over the years, with a predominant stationary behavior (Table 1).

In men, three capitals showed an increasing temporal
trend in the proportional mortality rate for melanoma skin can-
cer: Fortaleza (APC 7.7;p<0.01), Natal (APC 16.0; p<0.01),and
Teresina (APC 39.1; p<0.01). Aracaju (APC 7.4; p=0.4), Joio
Pessoa (APC 24.3; p=0.1), Maceié (APC 24.5; p=0.1), and Sal-
vador showed stationary trends. (APC 4.5; p=0.1). Recife and
Sio Luis presented differences between trends over the
years, with a predominance of a stationary trend (Table 1).

In women, five capitals showed an increasing temporal
trend in the proportional mortality rate for melanoma: Fortale-
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FIGURE 1: Temporal evolution of melanoma skin cancer mortality in the capitals of the Northeast, Brazil, 2001-2017
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TABLE 1: Time evolution of melanoma skin cancer mortality in the capitals of the Northeast, Brazil, 2001-2017.

Capital Proportional mortality rate Joinpoint regression model
2001 2017 Period (APC or AAPC; IC 95%; p) Trend
A) Both sexes
Aracaju 5.97 5.97 2001 to 2017 (16.7; 4.4 to 30.5; p<0.01) Increasing
Fortaleza 2.23 6.25 2001 to 2017 (7.1; 4.3 to 9.9; p<0.01) Increasing
odo Pessoa . . to .1;-1.1 to 7.6; p=0. tationar
ao P 1.64 13.11 2001 to 2017 3.1;-1.1 to 7.6; p=0.1 Stati y
Maceid 0.0 9.09 2001 to 2017 (11.05-5.7 to 30.8; p=0.2) Stationary
Natal 2.9 11.59 2001 to 2017 (8.8; 4.8 to 13.0; p<0.01) Increasing
Recife 5.1 8.28 2001 to 2003 18.0 (-41.0 to 136.2; p=0.6) Stationary
2003 to 2007 -23.9 (-41.6 to -0.7; p<0.01) Decreasing
2007 to 2010 51.3 (-21.4 to 191.2;p=0.2) Stationary
2010 to 2017 -4.0 (-9.7 to 2.1; p=0.2) Stationary
2001 to 2017 (1.3;-11.4 to 15.7; p=0.9) Stationary
Salvador 0.53 7.94 2001 to 2003 135.1 (-35.7 to 760.1; p=0.2) Stationary
2003 to 2017 1.5 (-2.1 to 5.2;p=0.4) Stationary
2001 to 2017 (12.7; -2.8 to 30.8; p=0.1) Stationary
Sdo Luis 3.7 12.96 2001 to 2017 (24.9;7.7 to 44.8; p<0.01) Increasing
Teresina 0.0 6.41 2001 to 2017 (25.3;6.3 to 47.7; p<0.01) Increasing
B) Men
Aracaju 7.69 7.69 2001 to 2017 (7.4;-10.3 to 28.6; p=0.4) Stationary
Fortaleza 0.88 5.31 2001 to 2017 (7.7; 3.6 to 11.9; p<0.01) Increasing
Jodo Pessoa 0.0 15.62 2001 to 2017 (24.3;-0.1 to 54.7; p=0.1) Stationary
Maceid 0.0 9.38 2001 to 2017 (24.5;-1.7 to 57.6; p=0.1) Stationary
Natal 2.22 8.89 2001 to 2017 (16.0; 4.8 to 28.3; p<0.01) Increasing
Recife 5.26 10.53 2001 to 2007 -22.8 (-37.0 to -5.4; p<0.01) Increasing
2007 to 2010 61.7 (-64.9 to 644.8; p=0.5) Stationary
2010 to 2017 -5.2 (-19.1 to 11.0; p=0.5) Stationary
2001 to 2017 (-3.0;-25.5 to 26.3; p=0.8) Stationary
Salvador 0.95 8.57 2001 to 2017 (4.5;-1.3 to 10.7; p=0.1) Stationary
Sdo Luis 6.45 9.68 2001 to 2004 -95.3 (-98.9 to -79.4; p<0.01) Increasing
2004 to 2008 687.1 (94.1 to 3091.1; p<0.01) Increasing
2008 to 2017 2.3 (-17.1 to 26.1;p=0.8) Stationary
2001 to 2017 -4.5 (-36.0 to 42.6; p=0.8) Stationary
Teresina 0.0 7.69 2001 to 2017 (39.1;17.6 to 64.5; p<0.01) Increasing
C) Women

Aracaju 3.57 3.57 2001 to 2017 (16.9;-0.2 to 37.0; p=0.1) Stationary
Fortaleza 3.6 7.21 2001 to 2017 (7.3; 3.0 to 11.8; p<0.01) Increasing
Jodo Pessoa 3.45 10.34 2001 to 2017 (-3.2;-21.2 to 18.9; p=0.7) Stationary
Maceid 0.0 8.7 2001 to 2017 (16.4;-3.3 to 40.2; p=0.1) Increasing
Natal 4.17 16.67 2001 to 2017 (41.1;14.1 to 74.3; p<0.01) Increasing
Recife 4.84 4.84 2001 to 2017 (3.2;-0.0 to 6.6;p=0.1) Stationary
Salvador 0.0 7.14 2001 to 2003 1013.9 (89.5 to 6447.6; p<0.01) Increasing
2003 to 2017 0.9 (-3.9 to 5.9; p=0.7) Stationary
2001 to 2017 36.2 (11.2 to 66.8;p<0.01) Increasing
Sdo Luis 0.0 17.39 2001 to 2017 (30.4;13.8 to 49.3; p<0.01) Increasing
Teresina 0.0 3.85 2001 to 2017 (28.3;-1.8 to 67.7;p=0.1) Stationary
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za (APC 7.3; p<0.01), Macei6 (APC 16.4; p=0.1), Natal (APC
41.1; p<0.01), Sdo Luis (APC 30.4; p<0.01), and Salvador (APC
36.2; p<0.01). The latter, however, showed an increasing trend
from 2001 to 2003 (APC 1013.9; p<0.01) and stationary from
2003 to 2017 (APC 0.9; p=0.7). Aracaju (APC 16.9; p=0.1),
Jodo Pessoa (APC -3.2; p=0.7), Recife (APC 3.2; p=0.1), and
Teresina (APC 28.3; p=0.1) showed a stationary trend (Table 1).

Crude mortality rate

In the analysis of the temporal trend of the crude morta-
lity rate from melanoma skin cancer, considering both sexes, five
capitals in the Northeast showed an increasing tendency: Aracaju
(APC 10.4; p<0.01), Fortaleza (APC 6.0; p<0.01), Natal (APC
7.7; p<0.01), Sio Luis (APC 14.9; p<0.01), and Teresina (APC
17.0; p<0 .01).Jodo Pessoa (APC 1.4; p=0.5) and Macei6 (APC
8.2; p=0.1) presented a stationary trend. Recife and Salvador
showed different tendencies during the period, with a prevalen-
ce of a stationary pattern (APC 0.7; p=0.9 and APC 11.6;p=0.2,
respectively) (Table 2).

When considering men, Fortaleza (APC 6.6; p<0.01),
Natal (APC 10.8; p<0.01), and Teresina (APC 26.7; p<0.01)
showed an increasing trend. Aracaju (APC 4.8; p=0.5),Jodo Pes-
soa (APC 14.2; p=0.1), Macei6 (APC 14.4;p=0.1), and Salvador
(APC 3.9; p=0.2) presented a stationary trend. There were dif-
ferent trends for Recife (APC -3.5; p=0.8) and Sio Luis (APC
-1.7; p=0.9), but both with a predominance of a stationary pat-
tern (Table 2).

In women, there was an increasing trend in Aracaju (APC
10.7; p<0.01), Fortaleza (APC 6.2; p<0.01), Natal (APC 22.1;
p<0.01),and Sdo Luis (APC 14.7;p<0.01).Joio Pessoa (APC -3.4;
p=0.6), Maceié (APC 10.0; p=0.1), Recife (APC 2.5; p=0.1), and
Teresina (APC 14.5; p=0.1) showed a stationary trend. Salvador
presented variation during the period, with a predominance of a
stationary pattern (APC 19.5; p=0.1) (Table 2).

World population-adjusted mortality rate

The temporal trend of world population-adjusted mor-
tality rate in the capitals of the Northeast, considering both
sexes, was increasing for five cities: Aracaju (APC 8.6; p<0.01),
Fortaleza (APC 3.7;p<0.01), Natal (APC 6.0; p<0.01), Sio Luis
(APC 14.0; p<0.01), and Teresina (APC 16.4; p< 0.01). There
was a difference between trends from 2001 to 2017 in Recife
(APC -1.3; p=0.9) and Salvador (APC 9.5; p=0.3), both with a
stationary predominance. There was also a stationary pattern in
the cities of Jodo Pessoa (APC -0.6; p=0.8) and Macei6 (APC
5.7, p=0.2) (Table 3).

In men, the temporal trend of the adjusted mortality
rate increased in three capitals in the Northeast: Fortaleza (APC
4.6; p<0.01), Natal (APC 9.9; p<0.01), and Teresina (APC 27.8;
p<0.01). The trend was predominantly stationary in Araca-
ju (APC 2.7; p=0.7), Joao Pessoa (APC 14.6; p=0.1), Maceid
(APC 13.4; p=0.1), Recife (APC -1.8; p=0.9), Salvador (APC
0.7; p=0.8), and Sio Luis (APC -2.8; p=0.9) (Table 3).

In women, the temporal trend of the adjusted mortality
rate increased in two cities: Natal (APC 19.5; p<0.01) and Sio
Luis (APC 15.0; p<0.01). The trend was stationary in Araca-
ju (APC 7.7; p=0.2), Fortaleza (APC 4.2; p=0.1), Jodo Pessoa
(APC -5.0; p=0.4), Macei6 (APC 7.9; p=0.1), Recife (APC
-0.7; p=0.6), Teresina (APC 12.7; p=0.2), and Salvador (APC
18.1; p=0.2) (Table 3).

DISCUSSION

This study aimed to analyze the trend in mortality from
melanoma, allowing us to observe a predominance of an in-
creasing tendency in proportional, crude, and adjusted mortality
rates in the capitals of Northeast Brazil between 2001 and 2017,
especially in Natal and Fortaleza, with inequalities regarding sex
and among the capitals.

International epidemiological data indicate a continuous
growth in the incidence of melanoma in Europe, Canada, and
the United States in recent decades. The highest incidence rate
is in New Zealand, with 50 cases per 100,000 inhabitants."”® In
the United States, United Kingdom, Sweden, and Norway, rates
rise by more than 3% per year, and projections estimate that this
increase will continue until at least 2022." In the United States,
there are almost 7,000 annual deaths due to melanoma.!'" This
growth is in line with what we observed in our study regarding
the world population-adjusted rate, whose annual growth per-
centage was 2.7%. On the other hand, the annual increase in
proportional mortality reached 6.0%.

Melanoma is a disease with multifactorial etiology. Ho-
wever, it is estimated that at least 80% of cases are due to expo-
sure to the sun, which is the primary risk factor for developing
the disease.” In this context, the intensity of solar radiation in
the Northeast region may represent a risk factor for the disease.

Excessive and cumulative sun exposure in the first 20
years of age and the number of sunburns throughout life increase
the chances of developing melanoma skin cancer in adulthood.”
Childhood, in particular, is a phase more vulnerable to the sun’s
harmful effects because children spend more time outdoors and
exposed to sunlight. Also, approximately 25% to 50% of all sun-
light exposure during a lifetime occurs before the age of 21.*

Furthermore, individuals who perform work activities
subject to this exposure are more likely to develop photobio-
logical skin reactions that lead to the emergence of skin can-
cer. Although there is incisive legislation on the use of personal
protective equipment (PPE), there is none requiring sunscreen,
which would be beneficial for specific skin areas where PPE
does not provide the desired protection. *!

International studies indicate that another significant fac-
tor for a future increase in skin cancer cases is life expectancy
growth. By 2050, it is expected that up to 32% of the world
population will be over 60 years, contributing to the progression
in numbers, given the increased skin cancer cases due to growing
age.18 This increase is because a longer life span means a longer
time of photodamage to skin cells and, mainly, more time for the
damage to manifest itself in the form of neoplasms.*
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TABLE 2: Temporal trend of crude melanoma skin cancer mortality rate in capital cities of the Northeast, Brazil, 2001-2017

Capital Rate Joinpoint regression model
2001 2017 Period (APC or AAPC; IC 95%; p) Trend
A) Both sexes
Aracaju 0.93 0.63 2001 to 2017 (10.4;2.1 to 19.5;p<0.01) Increasing
Fortaleza 0.23 0.54 2001 to 2017 (6.0;3.2 to 8.7; p<0.01) Increasing
Jodo Pessoa 0.16 1.01 2001 to 2017 (1.4;-2.8 to 5.9; p=0.5) Stationary
Maceid 0.0 0.49 2001 to 2017 (8.2;-1.6 to 18.9; p=0.1) Stationary
Natal 0.27 0.92 2001 to 2017 (7.7;3.7 to 11.8; p<0.01) Increasing
Recife 0.54 0.8 2001 to 2003 17.6 (-41.2 to 135.1; p=0.6) Stationary
2003 to 2007 -24.5 (-42.5 to -0.8; p<0.01) Decreasing
2007 to 2010 50.1 (-22.5 to 190.6; p=0.2) Stationary
2010 to 2017 -4.4 (-10.2 to 1.8; p=0.1) Stationary
2001 to 2017 (0.7;-12.0 to 15.2; p=0.9) Stationary
Salvador 0.04 0.51 2001 to 2003 128.6 (-38.1 to 744.6; p=0.2) Stationary
2003 to 2017 0.7 (-2.9 to 4.5; p=0.7) Stationary
2001 to 2017 11.6 (-3.9 to 29.6; p=0.2) Stationary
Sao Luis 0.22 0.65 2001 to 2017 (14.9;5.7 to 24.9; p<0.01) Increasing
Teresina 0.0 0.59 2001 to 2017 (17.0; 4.5 to 31.0; p<0.01) Increasing
B) Men
Aracaju 1.31 1.01 2001 to 2017 (4.8;-8.3 to 19.7; p=0.5) Stationary
Fortaleza 0.1 0.49 2001 to 2017 (6.6;2.6 to 10.6; p<0.01) Increasing
0do Pessoa . . to .2;-0.8 to 31.3; p=0. tationar
ao P 0.0 1.35 2001 to 2017 14.2;-0.8 to 31.3;p=0.1 Stati y
Maceid 0.0 0.63 2001 to 2017 (14.4;-0.8 to 32.0; p=0.1) Stationary
Natal 0.28 0.97 2001 to 2017 (10.8; 3.6 to 18.5; p<0.01) Increasing
Recife 0.72 1.33 2001 to 2007 -23.1 (-37.3 to -5.7; p<0.01) Decreasing
2007 to 2010 60.7 (-64.9 to 636.7; p=0.5) Stationary
2010 to 2017 -5.7 (-19.5 to 10.6; p=0.4) Stationary
2001 to 2017 -3.5 (-25.8 to 25.6; p=0.8) Stationary
Salvador 0.08 0.65 2001 to 2017 (3.9;-1.9 t0 9.9; p=0.2) Stationary
Sdo Luis 0.47 0.6 2001 to 2004 -82.6 (-94.1 to -48.2; p<0.01) Decreasing
2004 to 2008 229.1 (16.3 to 830.9; p<0.01) Increasing
2008 to 2017 2.2 (-12.7 to 19.6; p=0.8) Stationary
2001 to 2017 -1.7 (-26.9 to 32.2; p=0.9) Stationary
Teresina 0.0 1.01 2001 to 2017 (26.7;12.8 to 42.3; p<0.01) Increasing
C) Women

Aracaju 0.39 0.3 2001 to 2017 (10.7; 0.1 to 22.5; p<0.01) Increasing
Fortaleza 0.34 0.58 2001 to 2017 (6.2;1.9 to 10.7; p<0.01) Increasing
Jodo Pessoa 0.31 0.71 2001 to 2017 (-3.4;-15.1 to 9.9; p=0.6) Stationary
Maceid 0.0 0.37 2001 to 2017 (10.0;-0.1 to 21.1; p=0.1) Stationary
Natal 0.26 0.88 2001 to 2017 (22.1;7.8 to 38.3;p<0.01) Increasing
Recife 0.39 0.35 2001 to 2017 (2.5;-0.7 to 5.8; p=0.1) Stationary
Salvador 0.0 0.39 2001 to 2003 287.3 (-34.3 to 2181.2; p=0.1) Stationary
2003 to 2017 1.1 (-3.8 to 6.2; p=0.6) Stationary
2001 to 2017 (19.5;-2.4 to 46.5; p=0.1) Stationary
Sdo Luis 0.0 0.7 2001 to 2017 (14.7; 6.1 to 24.0; p<0.01) Increasing
Teresina 0.0 0.22 2001 to 2017 (14.5;-2.9 to 35.0; p=0.1) Stationary
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TABLE 3: Temporal trend in melanoma skin cancer mortality rate adjusted by world population in Northeast capitals, Brazil, 2001-2017

Capital Rate Joinpoint regression model
2001 2017 Period (APC or AAPC; IC 95%; p) Trend
A) Both sexes
Aracaju 1.16 0.66 2001 to 2017 (8.6; 0.0 to 17.9; p<0.01) Increasing
Fortaleza 0.28 0.53 2001 to 2017 (3.7; 0.9 to 6.6; p<0.01) Increasing
Jodo Pessoa 0.26 0.92 2001 to 2017 (-0.6; -4.8 to 3.7; p=0.8) Stationary
Maceid 0.0 0.46 2001 to 2017 (5.7; -4.2 to 16.6; p=0.2) Stationary
Natal 0.33 0.88 2001 to 2017 (6.0 1.9 to 10.2; p<0.01) Increasing
Recife 0.58 0.64 2001 to 2003 20.5 (-49.5 to 187.9; p=0.6) Stationary
2003 to 2007 -25.5 (-44.1 to -0.6; p<0.01) Decreasing
2007 to 2010 44.4 (-32.6 to 209.4; p=0.3) Stationary
2010 to 2017 -7.1 (-12.9 to -0.9; p<0.01) Decreasing
2001 to 2017 -1.3 (-15.6 to 15.4; p=0.9) Stationary
Salvador 0.05 0.5 2001 to 2003 145.8 (-42.7 to 954.9; p=0.2) Stationary
2003 to 2017 -2.4 (-6.6 to 1.9; p=0.2) Stationary
2001 to 2017 9.5 (-7.3 to 29.5; p=0.3) Stationary
Sdo Luis 0.35 0.66 2001 to 2017 (14.0; 4.1 to 24.8; p<0.01) Increasing
Teresina 0.00 0.71 2001 to 2017 (16.4; 3.0 to 31.6; p<0.01) Increasing
B) Men
Aracaju 2.25 1.38 2001 to 2017 (2.7; -10.5 to 17.8; p=0.7) Stationary
Fortaleza 0.15 0.6 2001 to 2017 (4.65 0.7 to 8.6; p<0.01) Increasing
Jodo Pessoa 0.0 1.53 2001 to 2017 (14.6; -1.4 to 33.0; p=0.1) Stationary
Maceid 0.0 0.74 2001 to 2017 (13.4;-3.0 to 32.7; p=0.1) Stationary
Natal 0.38 1.06 2001 to 2017 (9.9; 2.2 to 18.2; p<0.01) Increasing
Recife 1 1.33 2001 to 2008 -19.7 (-28.4 to -10.0; p<0.01) Decreasing
2008 to 2011 86.6 (-39.5 to 475.5; p=0.2) Stationary
2011 to 2014 -36.6 (-79.4 to 95.7; p=0.4) Stationary
2014 to 2017 28.2 (-21.7 to 109.9; p=0.3) Stationary
2001 to 2017 -1.8 (-23.8 to 26.6; p=0.9) Stationary
Salvador 0.17 0.71 2001 to 2017 (0.7; -5.4 to 7.2; p=0.8) Stationary
Sdo Luis 0.96 0.64 2001 to 2004 -85.0 (-95.7 to -47.7; p<0.01) Decreasing
2004 to 2008 269.6 (9.6 to 1146.5; p<0.01) Increasing
2008 to 2017 0.1 (-17.1 to 20.8; p=1.0) Stationary
2001 to 2017 -2.8 (-31.2 to 37.2; p=0.9) Stationary
Teresina 0.0 1.63 2001 to 2017 27.8 (12.0 to 45.8; p<0.01) Increasing
C) Women
Aracaju 0.4 0.19 2001 to 2017 (7.7; -3.4 to 20.0; p=0.2) Stationary
Fortaleza 0.36 0.54 2001 to 2017 (4.2;-0.3 to 8.9; p=0.1) Stationary
Jodo Pessoa 0.44 0.54 2001 to 2017 (-5.0; -16.4 to 8.0; p=0.4) Stationary
Maceid 0.0 0.26 2001 to 2017 (7.9; -1.4 to 18.0; p=0.1) Stationary
Natal 0.3 0.77 2001 to 2017 (19.5; 5.7 to 35.1; p<0.01) Increasing
Recife 0.34 0.2 2001 to 2017 (-0.7; -3.9 to 2.6; p=0.6) Stationary
Salvador 0.0 0.37 2001 to 2003 339.7 (-55.2 to 4218.1; p=0.2) Stationary
2003 to 2017 -2.1 (-8.1 to 4.2; p=0.5) Stationary
2001 to 2017 (18.1;-9.1 to 53.4; p=0.2) Stationary
Sdo Luis 0.0 0.71 2001 to 2017 (15.0; 5.8 to 25.0; p<0.01) Increasing
Teresina 0.0 0.17 2001 to 2017 (12.7; -5.5 to 34.4; p=0.2) Stationary
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A study conducted in Teresina, the capital of the state of
Piaui, showed that most of the cutaneous melanoma diagnoses
performed at the referral service were in patients over 50 years.
The lesion was found predominantly in chronically photoexpo-
sed areas, such as the head and neck, trunk — especially in men
— and limbs."?

Melanoma also shows high variation in its incidence
in different ethnic groups, mainly due to the photoprotective
property of melanin, which is reduced in certain ethnicities.”
North American studies indicate that the risk for developing
melanoma during life is 2.6% for whites, 0.6% for Hispanics,
and 0.1% for blacks.” The states of the capitals with a significant
increasing trend in the rates analyzed, Natal and Fortaleza, had,
according to the last IBGE Demographic Census, 41.2% and
32% self-declared white, respectively.”

The adjusted mortality rates analysis demonstrated sta-
tionary predominance for both sexes. However, proportional
and crude mortality rates showed a predominance of increasing
trends for women and stationary for men. In the adjusted mor-
tality rate the opposite was observed — more increasing trends
for men (three capitals - Fortaleza, Natal, and Teresina) than for
women (two capitals - Natal and Teresina). In general, men use
Health Services less than women. The reasons revolve around
the difference in the health needs profile, the search for the-
se services between genders, and the existence of more public
health policies aimed at the female population.?**

Early diagnosis is still the most effective way to reduce
mortality from melanoma.12 The early discovery of skin lesions
by neoplastic melanocytes still restricted to the epidermis or su-
perficial dermis provides a greater possibility of cure through
adequate treatment.”” In recent decades, an improvement in
five-year survival was observed with a decrease in the overall
mortality rate between 70% and 80% due to early diagnosis and
treatment.”®

The Brazilian Society of Dermatology (Sociedade Bra-
sileira de Dermatologia - SBD) started, in 2014, the national
skin cancer prevention campaign called “Orange December”.
Among other educational actions, the campaign warns about
the dangers of unprotected sun exposure. Also, SBD conduc-
ted 26,161 consultations in 2018, identifying 3,852 cases of skin
cancer, including 363 melanomas, in an early detection cam-
paign implemented since 1999.%

The present study, although considering all the necessary
methodological precautions, has limitations. The first concerns
the use of secondary data, which is influenced by the operational
context of surveillance services in the states of the region, with
consequent underdiagnosis of the disease and underreporting of
deaths (there were capitals with zero cases in certain years, such
as Macei6 and Teresina in 2001). The second refers to the lack
of standardization in data centralization and collection, making
it difficult to conduct investigations and comparisons between
regions. The third comprises the scarcity of epidemiological stu-
dies on the subject.

CONCLUSION

The analysis of the time series of mortality from mela-
noma in the capitals of the Northeast region of Brazil between
2001 and 2017 showed an increasing trend for crude mortality,
proportional mortality, and adjusted mortality rates considering
both sexes in five capitals: Aracaju, Fortaleza, Natal, Sdo Luis, and
Teresina. In men, Fortaleza, Natal, and Teresina showed a gro-
wing trend in the three rates. In women, we observed a variation
according to the rate: five capitals in proportional mortality, four
in the crude rate, and two in the adjusted rate.

The results found can have significant value in unders-
tanding the health scenario of the region, and they can support
the development of prevention and early diagnosis strategies ai-
med at the regional reality of the Brazilian Northeast and, in
particular, its capitals. @
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