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Abstract

Background: Cancer indicators are essential information for cancer surveillance and cancer research strategy
development. The Martinique Cancer Registry (MCR) is a population-based cancer Registry (PBCR) that has been
recording cancer data since its creation in 1981. This article provides cancer incidence and mortality data for all
cancers and for major tumor sites.

Methods: The registry collects all new cancer cases, details of the individual affected, tumor site and follow-up.
World-standardized incidence and mortality rates were calculated, by tumor site and sex for solid tumors from the
MCR database for the study period 2001–2015.

Results: Over the period 2001–2015, a total of 22,801 new cases were diagnosed; 13,863 in men (60.8%) and 8938
in women (39.2%). In 2011–2015, 1631 new cases were diagnosed per year. Age-standardized (to the world
population) incidence rates for all cancers, were 289.8 per 100,000 men and 171.0 per 100,000 women. Breast,
colon-rectum and stomach were the most common cancer sites in women. Prostate, colon-rectum and stomach
were the main sites in men. Martinique has higher incidence rates of prostate and stomach cancer than mainland
France.

Conclusions: Prostate and stomach cancers have high incidence and rank first among the four major tumor sites.
Providing data for the French zone of the Caribbean is essential to contributing to the development of high-priority
public health measures for the Caribbean zone.
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Background
In 2012, 14.1 million new cancer cases and 8.2 million
cancer deaths occurred worldwide, and 32.5 million
people were living with a cancer diagnosed in the previous
5 years [1]. Almost 1.1 million new cancer cases were esti-
mated in Latin America and the Caribbean, with a total
number of deaths estimated at around 600,000 [2].
Health indicators generated by population-based can-

cer registries (PBCR) are useful not only for the

population, but also for researchers, clinicians, health-
care establishments and local authorities, as well as pub-
lic health decision-makers. Projections for the cancer
burden up to 2030, based on PBCR data in this region,
highlight that cancer will become increasingly prevalent
in the future, to reach an estimated 1.6 million new can-
cer cases by 2030 [2].
Cancers in the Caribbean countries were more fre-

quently infection-related cancers (cervical cancer, stom-
ach…), but the cancer profile is changing. Overall,
prostate, colorectal and breast cancer are now the leading
causes of cancer in the Caribbean, with higher rates of
prostate cancer (PCa) incidence and mortality among
black populations in this region. Geographic variations in
PCa exist, with the highest rates observed in the French
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Caribbean West Indies (Martinique, Guadeloupe) [3].
Changes in lifestyle factors, such as decreased fertility and
birth rates, changes in tobacco smoking habits, and
changes in diet, most likely explain the changing cancer
profile in the Caribbean. Differences in diagnostic and
treatment practices, access to healthcare and public health
policy, could further explain the overall variations ob-
served in the Caribbean.
Stomach and cervical cancers continue to represent a

major public health challenge to reducing the burden of
cancer in this region. Despite the decreasing mortality
rates of stomach cancer observed worldwide [4], this
cancer continues to rank among those with the highest
incidence and mortality rates in the Caribbean. Major
research into these cancers has been designated as a na-
tional priority, via collaboration and research with
PBCRs in the Caribbean. These themes are integral com-
ponents of the French national cancer plan for the
2014–2019 period.
The Martinique Cancer Registry (MCR) is pursuing a

national policy in terms of public health and research
within the Caribbean. These public health missions en-
abled the Registry, in accordance with current and future
plans for public health within the national cancer plan for
the period 2014–2019, to produce reference indicators to
describe the dynamics of cancer trends, to evaluate the
state of health of the population, and to identify the main
factors associated with the occurrence of this disease, its
deterioration, or the extent of its repercussions. Analysing
management patterns in patients with cancer, taking into
account vulnerable populations such as elderly patients
with cancer, or young patients, is also one of the main re-
search priorities of the MCR. Identifying populations at
risk and helping to reduce inequalities among cancer pa-
tients is a major challenge for the Caribbean. In this study,
we describe the incidence and mortality rates in
Martinique, for all cancers and major sites.

Methods
Population and design
This retrospective population-based study included all
incident patients with invasive cancer diagnosed in
Martinique between 01/01/2001 and 12/31/2015. Data
were recorded in the MCR in strict conformity with the
international standards laid down by the International
Agency for Research on Cancer [5], the French FRAN-
CIM network, and the European Network of Cancer
Registries (ENCR). Registry procedures were approved
by the French National authority for the protection of
privacy and personal data.

Data collection
Thanks to data cross-matching and analysis of all available
data sources, the MCR guarantees high quality information

about cancer in the region of Martinique. The registry is
currently actively cooperating with a range of local organi-
sations to ensure an exhaustive data collection circuit (dis-
charge reports, laboratory results, pathology findings,
people qualified as having chronic disease by the social se-
curity, clinical patient files…). Data were extracted anonym-
ously using the International Classification of Diseases
version 10 –[6] codes and the International Classification of
Diseases for Oncology - Third version [7]. Mortality data
were obtained from the French epidemiological centre on
medical causes of death – French National Institute of
Health and Medical Research (CépiDc, Inserm: https://
www.cepidc.inserm.fr/). Data from the year 2012 were not
included, due to incompleteness of French national data for
this year [8].

Statistical analysis
For study purposes, we considered mortality data for all
cancers and for major cancer sites: prostate, female breast,
colon, rectum, stomach, and lung and bronchial cancers.
The Segi-Doll world standard was used to calculate
world-standardized incidence and mortality rates, by
5-year periods to enable comparisons of cancer risk be-
tween registries, independently of the effects of age [9, 10].
Direct standardization computes the weighted average of
stratum-specific estimates in the study population, using
the weights from a standard or reference population.
Annual rate of change (ARC) was calculated using

Poisson regression and is presented as a percentage with
95% confidence interval (CI) for the 2001–2015 period
and by 5-year period. Due to the incompleteness of 2012
mortality data the ARC was not estimated for mortality.
Incidence and mortality rates were plotted for individual
years, except for 2012, due to the incompleteness of
2012 mortality data. We looked at all possible segments
of the data by 5-year period and reported in the Results
and in the Figures, those that were significant (statisti-
cally). Cumulative rates up to the age of 74 years were
also presented. All analyses were performed using SAS
version 9.4. (SAS Institute Inc., Cary, NC, USA).

Results
All cancers
For the period 2001–2015, 22,801 new cases of cancer
occurred (excepted skin carcinoma) in Martinique,
13,863 in men (60.8%) and 8938 in women (39.2%). A
mean of 1631 new cancer cases per year were recorded
by the MCR over the last period 2011–2015.
Figure 1 presents world-standardised incidence and

mortality rates, by year of diagnosis in all cancers during
the study period.
Four sites account for more than half of new cancer

cases for both sexes (n = 14,195; 62.3% of cases): prostate,
breast, colon-rectum and stomach. World-standardised
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incidence and mortality rates by sex and period of diagno-
sis are presented in Tables 1 and 2. The age-standardized
rates (ASR) for incidence declined from 308.7 to 289.8 per
100,000 men and from 165.1 to 171.0 per 100,000 women.
A decline of − 1.05% per year occurred in men during

the period 2001–2015 (95% CI [− 1.43; − 0.66]). The
age-standardized rates (ASR) for mortality declined from
119.7 to 102.2 per 100,000 men and from 69.6 to 69.8
per 100,000 women. A decline of − 1.46% per year oc-
curred in men during the period 2001–2015 (95% CI [−
2.06; − 0.85]).

Prostate cancer
Over the period 2011–2015, 4880 new cancer cases were
diagnosed in men, including 2764 cases of PCa (56.6% of
cancers in men). Prostate cancer, with a mean of 553
registered cases per year and a world-standardised rate

of 162.9 per 100,000, is the leading cancer in men; the
cumulative rate up to the age of 74 years was 22.8%. A
decline of − 1.32% per year occurred during the period
2001–2015 (95% CI [− 1.82; − 0.81]).
Figure 2 presents world-standardised incidence and

mortality rates in prostate cancer.
In terms of mortality, 108 deaths per year were attrib-

utable to PCa (25.8% of deaths in men) during the latest
period. A decline of − 2.98% per year occurred during
the period 2001–2015 (95% CI [− 4.11; − 1.84]).

Female breast cancer
Over the period 2011–2015, 3274 new cases of cancer
were diagnosed in women, including 1129 cases of
breast cancer (34.5% of cancers in women) – Fig. 3. The
cumulative rate up to the age of 74 years was 7.2%. The
ARC increased significantly over the period 2001–2015

Fig. 1 Incidence and mortality world-standardised rates, by year of diagnosis, in all cancers, Martinique, 2001–2015. Footnotes:
Significant ARC for incidence by 5-year period in men: 2.75 (2001–2005); − 3.97 (2006–2010). ARC in women: − 3.01
(2011–2015).

Table 1 World-standardised cancer incidence and mortality rates in men by tumour site, Martinique, 2001–2015

Period All cancers Prostate Colorectum Stomach Lung and bronchial

Cases ASR (W) Cases % of all
cancers
in men

ASR (W) Cases % of all
cancers
in men

ASR (W) Cases % of all
cancers in
men

ASR (W) Cases % of all
cancers in
men

ASR (W)

Incidence

2001–2005 4155 308.7 2404 57.9% 173.1 224 5.4% 17 217 5.2% 15.4 157 3.8% 12.0

2006–2010 4828 323.6 2676 55.4% 175.9 400 8.3% 26 228 4.7% 13.9 164 3.4% 11.3

2011–2015 4880 289.8 2764 56.6% 162.9 493 10.1% 27.3 226 4.6% 11.7 180 3.7% 10.2

Mortality

2001–2005 1764 119.6 499 28.3% 28.4 103 5.8% 7.2 164 9.3% 11.1 148 8.4% 11.1

2006–2010 1964 112.1 553 28.2% 25.7 154 7.8% 9.0 161 8.2% 9.4 182 9.3% 11.5

2011–2015a 1674 102.0 432 25.8% 20.9 179 10.7% 11.7 154 9.2% 9.3 154 9.2% 10.2

ASR Age-standardised rate, W world
aMortality data for 2012 not available
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and 2006–2015 respectively by 1.6% per year (95% CI
[0.75, 2.49]) and 2.4% per year (95% CI [0.84; 3.93]).
With 226 new cancer cases per year and 58 deaths per
year, this cancer is the first tumor site in women in
terms of incidence and mortality.

Colorectal cancer
Colorectal cancer was the second most frequent cancer
in men and women, with respectively 99 new cases per
year and 45 deaths per year in men and 88 new cases
and 47 deaths per year – Fig. 4. The cumulative rate up
to the age of 74 years was 3.2% in men and 2.2% in
women. Over the period 2001–2015, the ARC increased
significantly in men by 4.8% per year (95% CI [3.32,
6.25]). In terms of mortality, the ARC also significantly

increased in men and in women between 2001 and 2015
respectively by 4.9% per year (95% CI [2.63; 7.22]) and
2.7% per year (95% CI [0.66; 4.76]).

Stomach cancer
Stomach cancer was the third tumor site, with 45 new
cases per year and 39 deaths per year in men; a total of
32 new cases per year and 24 deaths per year occurred
in women – Fig. 5. The cumulative rate up to the age of
74 years was 1.3% in men and 0.6% in women. In men,
the ARC decreased in men significantly over the period
2001–2015 (− 2.4% per year 95% CI [− 4.04, − 0.62]).
The ARC also decreased significantly in women over the
same periods with respectively − 2.9% per year (95% CI
[− 4.85; − 0.97]).

Table 2 World-standardised cancer incidence and mortality rates in women by tumour site, Martinique, 2001–2015

Period All cancers Breast Colorectum Stomach Lung and bronchial

Cases ASR (W) Cases % of all
cancers in
women

ASR (W) Cases % of all
cancers in
women

ASR (W) Cases % of all
cancers in
women

ASR (W) Cases % of all
cancers in
women

ASR (W)

Incidence

2001–2005 2652 165.1 822 31.0% 55.7 310 11.7% 17.3 164 6.2% 7.6 84 3.2% 5.1

2006–2010 3012 168.1 922 30.6% 56.8 421 14.0% 21.9 193 6.4% 8.0 125 4.2% 6.5

2011–2015 3274 171.0 1129 34.5% 65.9 442 13.5% 19.6 160 4.9% 6.1 152 4.6% 7.0

Mortality

2001–2005 1339 69.6 220 16.3% 12.9 140 10.4% 6.9 120 8.9% 5.0 60 4.4% 3.5

2006–2010 1532 68.5 222 14.5% 11.1 187 12.2% 7.7 108 7.0% 4.0 134 8.7% 6.1

2011–2015a 1413 69.8 231 16.3% 14.4 188 13.2% 8.8 96 6.8% 3.7 97 6.8% 4.9

ASR Age-standardised rate, W world
aMortality data for 2012 not available

Fig. 2 Incidence and mortality world-standardised rates, by year of diagnosis, in prostate cancers, Martinique, 2001–2015. Footnotes: Significant
ARC for incidence by 5-year period in men: 5.54 (2001–2005); − 5.74 (2006–2010).
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Lung and bronchial cancer
Lung and Bronchial cancer was the fourth tumor site,
with 36 new cases per year and 39 deaths per year in
men; a total of 30 new cases per year and 24 deaths per
year occurred in women – Fig. 6. The cumulative rate
up to the age of 74 years was 1.2% in men and 0.9% in
women. In men, the ARC decreased significantly only
over the period 2006–2010 (− 20.5% per year, 95% CI [−
28.9; − 11.2]). In women, the ARC decreased signifi-
cantly during the same period, by − 12.7% per year (95%
CI [− 23.0; 1.12]).

Discussion
This study provides updated estimates of the cancer bur-
den in Martinique for the study period 2001–2015. Our

main results showed a higher incidence of PCa in
Martinique (162.9/100,000 men), compared to data from
other PBCRs in the Caribbean region [2]. PCa incidence
and mortality rates are high in the Caribbean (respect-
ively 79.8 and 29.0 cases per 100,000 men); the French
West-Indies rank first for both PCa incidence and mor-
tality rates compared to Metropolitan France (world--
standardised incidence rate of 97.7/100,000 and
mortality rate of 10.5/100,000 in 2012 in Metropolitan
France) [2].
According to mortality data from the CépiDC for the

period 2013–2015 in Martinique, cancer is the leading
cause of death for both sexes combined (26.5%), ahead
of diseases of the circulatory system (24.5%). In men,
cancer mortality was 28.3%, versus 22.5% for diseases of

Fig. 3 Incidence and mortality world-standardised rates, by year of diagnosis, in breast cancers, Martinique, 2001–2015.

Fig. 4 Incidence and mortality world-standardised rates, by year of diagnosis, in colon cancers, Martinique, 2001–2015. Footnotes: Significant ARC for incidence by
5-year period in men: 11.40 (2001–2005).
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the circulatory system. In women, cancer remains in sec-
ond place at 24.7%, behind diseases of the circulatory
system, which account for 26.5%. In total, over the last
period (2011–2015), 3087 deaths occurred, correspond-
ing to an average of 772 deaths per year (Table 1).
From January 2008 to December 2013, a total of 3295

cases of PCa were analysed by the population-based can-
cer registry of Guadeloupe. The PCa incidence was al-
most twice as high as that in Metropolitan France (98.0
cases per 100,000 men) with world-standardized inci-
dence and mortality of 184.1 [177.8–190.4] and 23.9
[21.9–25.7] per 100,000 person-years [11].
The Cancer Incidence in Five Continents Volume XI

published by the International Agency for Research on

Cancer and the International Association of Cancer
Registries provides statistics on the incidence of cancer
from cancer registries around the world between 2008
and 2012. PCa incidence in French Guyana for this
period was 118.5/100,000 men [12]. High rates were also
observed in Barbados (123.1/100,000) and Trinidad and
Tobago (123.9/100,000) according to GLOBOCAN 2012
estimations [3].
The introduction of prostate-specific antigen (PSA) test-

ing for PCa, has led to an increase of PCa cases in recent
years. Among the risk factors for PCa, family history and
genetic factors are well known [13], but other factors such
as environmental exposures or lifestyle need to be ex-
plored. Environmental exposure to chlordecone, an

Fig. 5 Incidence and mortality world-standardised rates, by year of diagnosis, in stomach cancers, Martinique,
2001–2015.

Fig. 6 Incidence and mortality world-standardised rates, by year of diagnosis, in lung and bronchial cancers, Martinique, 2001–2015.
Footnotes: Significant ARC for incidence by 5-year period in men: − 20.50 (2006–2010). ARC in women: − 12.70
(2006–2010).
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insecticide and fungicide intensively applied to banana
plantations from 1973 to 1993 in the French West-Indies,
may have increased PCa incidence in this region [14, 15].
A population-based case–control study was carried out in
Guadeloupe from 2005 to 2007 to investigate the relation-
ship between exposure to chlordecone and the risk of PCa
[14]; a significant positive association between chlorde-
cone exposure and PCa risk was confirmed (OR 1.65,
95%CI 1.09, 2.48; p value for trend = 0.01) [16].
The most frequent cancers in the Caribbean in both

sexes are prostate, breast, lung and bronchial, colorectal,
and cervical cancers, while lung and bronchial cancers,
prostate, colorectal, breast and stomach are five most
frequent sites for cancer deaths [2].
Multicentre observational studies will help to improve

our understanding of the burden of cancer in this area.
A first comparative analysis was performed on data from
the cancer registries of Guadeloupe, French Guyana, and
Martinique with regard to invasive tumours of the stom-
ach, colon-rectum, prostate and breast. This study re-
ported similar cancer profiles between Martinique and
Guadeloupe, with higher incidence rates of PCa [17].
However, data are sparse regarding cancer in the pop-

ulations of the Caribbean/Central America [18]. Re-
search papers have been published by the oncology
department and the MCR mainly on PCa, lung cancer
and colorectal cancer [19–26]. Data from Caribbean
population-based cancer registries will make it possible
to identify clinical and epidemiological characteristics of
cancer and to study survival [11, 23, 24, 26–28].
Leading causes of cancer mortality were analysed for

the Caribbean Region during 2003–2013. Prostate can-
cer and lung cancer were the most frequent causes of
deaths, with respectively 18.4 to 47.4% of cases and 5.6
to 24.4% of cases in men. Among women, breast (14.0 to
29.7%) and cervical (4.5 to 18.2%) cancers were the most
frequent causes of deaths [29] .
Cancer is also the leading cause of death in Cuba, with

24.9% of deaths due to cancer in 2013 (22,982 /92,273)
[30]; lung and bronchial, prostate, breast and colon can-
cers were the main causes of cancer deaths. With 44,608
new cancer cases in 2013, the highest rates of cancer in-
cidence reported by the Cuba population-base cancer
registry correspond to skin cancer, prostate, breast, lung
and bronchial, cervix. The data from Cuba included
non-melanoma skin cancers, which are typically ex-
cluded from most cancer data reports [30].
In Puerto-Rico, 15,392 new cases of cancer were re-

ported in 2012, while 5437 people died from cancer.
Prostate and breast cancer were the most commonly di-
agnosed cancers, and the leading causes of cancer death.
Colorectal cancer was the second most diagnosed cancer
in both men and women. Lung cancer was the second
leading cause of cancer death in men, and ranked third

among causes of cancer death in women. Conversely,
cancer of the colon and rectum was the third leading
cause of cancer deaths among men and the second lead-
ing cause of cancer deaths in women [31].
In women, breast cancer ranks first in Martinique in

terms of incidence (65.9/100,000 women) and mortality
(14.4/100,000 women). The incidence is higher than that
observed in the rest of the Caribbean, but remains lower
than that observed in Metropolitan France in 2012
(world-standardised incidence rate of 88.0/100,000 and
mortality of 15.7/100,000 women in Metropolitan
France). The development of screening programmes for
women aged between 50 and 74 years has driven the in-
crease in cancer incidence observed in Martinique. The
main findings indicate that Martinique breast cancer in-
cidence increased in the last period, and this result can
likely be explained by the screening programme started
in Martinique in 2004, and the development of mam-
mography and echography practices on the island. Re-
sults of a population-based study in Guadeloupe did not
report a pattern of more aggressive breast cancer in the
age group preceding that eligible for mass screening,
despite a lower age of cancer diagnosis in this popula-
tion [27, 28].
Colorectal cancer ranks as the second most frequent

cancer in both men and women in Martinique and
Guadeloupe, and 4th and 3rd most frequent in men and
women respectively in French Guyana [17]. With an in-
cidence rate considerably higher than that observed in
South America, but contrary to PCa, incidence rates for
colorectal cancer are lower in the French West Indies
compared to Metropolitan France [32]. Few data are
available regarding colorectal cancer in the French West
Indies [20, 23, 24]; a first study from the MCR con-
firmed that incidence of colorectal cancer started to in-
crease in the 2000s. The trends observed reflect a salient
epidemiological transition in the Caribbean [23].
Gastric cancer was also among first sites of cancer inci-

dence and mortality in Martinique. There remains an un-
met need to control Helicobacter pylori infection and
other risk factors, as well as to improve diagnosis and
management, to further reduce the burden of gastric can-
cer in the Caribbean. The decrease observed in gastric
cancer can be explained by the decline in the prevalence
of Helicobacter pylori infection, and by improvements in
food preservation and diet [33]. Yet, the burden of gastric
cancer still remains very high in several countries from
Latin America and the Caribbean [32].
Among women, the increase in lung cancer incidence

observed is mainly due to changes in smoking habits in
women. In Martinique, lung cancer incidence rates are
lower than those reported in metropolitan France in 2012
(51.7/100,000 men and 18.6/100,000 women in Metropol-
itan France). Mortality rates are also low compared to
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national data (37.0/100,000 men and 12.9/100,000 women
in Metropolitan France) [34]. This highlights the changing
difference between men and women, with the gap between
the sexes expected to decrease as the number of female
smokers increases. Other studies were also performed on
genetic factors of lung cancer in Martinique; 157 patients
were studied in Martinique and very high levels of EGFR
mutation were found, contrary to what is found in in
Metropolitan France or in African Americans [35].
Recording cancer data in cancer registries is essential

for the production of reliable epidemiological data, and
also contributes to improving management and reducing
mortality. It would therefore be beneficial if other, existing
registries could contribute to the production of inter-
national epidemiological statistics for this area [36, 37].
The IARC Caribbean Cancer Registry Hub was

launched in 2018 to improve the availability, use and
dissemination of high-quality cancer data to inform can-
cer control in the Caribbean region [38]; this hub will re-
spond to the need for better cancer surveillance data in
the island countries of the Caribbean. IARC has shared
news with Caribbean collaborators that they are devel-
oping an agreement with Martinique for work in the
Caribbean, notably the French zone.
The collaboration that is undertaken will make it pos-

sible to produce comparative data, and to work on re-
search topics such as cancer inequalities across the
Caribbean, surveillance of infectious cancers, the role of
environmental factors and specific exposures in our geo-
graphical area, or identification of the factors that deter-
mine health states in patients suffering from cancer in
the Caribbean zone.

Conclusions
Data regarding the epidemiology of certain types of can-
cer in Martinique were scarce and unreliable, and there-
fore, the MCR was created to enable exhaustive and
continuous recording of all cases of cancer in persons
living in Martinique.
Prostate cancer and stomach cancers have a higher in-

cidence in Martinique and rank first among the four
major tumor sites. These cancers need to be analysed in
further epidemiological studies to explore patterns of
care among patients via population-based studies and
genomic studies.

Abbreviations
ARC: Annual rate of change; ASR: Age-standardized rates; CI: Confidence
interval; ENCR: European Network of Cancer Registries; MCR: Martinique
Cancer Registry; PBCR: Population-based cancer registries; PCa: Prostate
cancer; PSA: Prostate-specific antigen

Acknowledgments
The authors gratefully acknowledge Santé Publique France and Institut
National du Cancer. The authors thank all those who contributed to the
recording of cancer data in the registries: the Oncology Haematology
Urology Pathology Division of the University Hospital of Martinique, the

laboratories and departments of anatomy, cytology, and pathology; the
departments of medical informatics of the public and private hospitals; the
local offices of the national social security service; and general practitioners
and specialists. We thank Fiona Ecarnot, MSc (EA3920, University Hospital
Besancon, France) for editorial assistance.

Funding
Not applicable.

Availability of data and materials
The data that support the findings of this study are available from the
Martinique Cancer Registry but restrictions apply to the availability of these
data, which are not publicly available. Data are however available from the
corresponding author upon reasonable request and with permission of the
Martinique Cancer Registry.

Authors’ contributions
CJ was a major contributor in writing the manuscript, made substantial
contributions to conception and design, or acquisition of data, or analysis
and interpretation of data; and agreed to be accountable for all aspects of
the work in ensuring that questions related to the accuracy or integrity of
any part of the work are appropriately investigated and resolved. JV-B, SU-G,
AP-L, MV, AP and JM reviewed it critically for important intellectual content.
PE reviewed it critically for important intellectual content. MD and J-LN made
substantial contributions to conception and design; been involved in drafting
the manuscript and reviewed it critically for important intellectual content. All
authors read and approved the final manuscript.

Ethics approval and consent to participate
According to French legislation, cancer data were previously rendered
anonymous with codes. The Martinique cancer registry database was approved
by the French National authority for the protection of privacy and personal data
(Commission Nationale Informatique et Libertés, CNIL N° 987,001). Additional
approval from ethical committees was not required since our study did not
involve direct patient contact.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1CHU Martinique, UF1441 Registre des cancers de la Martinique, Pôle de
Cancérologie Hématologie Urologie Pathologie, Fort-de-France, Martinique.
2Association Martiniquaise pour la Recherche en Cancérologie en Martinique,
Registre Général des cancers de la Martinique, Fort-de-France, Martinique.
3CHU de Reims, Pôle de Gériatrie, Reims, France. 4CHU de Martinique, UF
3163, Unité de soutien méthodologique à la Recherche, Délégation de la
Recherche et de l’innovation, Fort-de-France, Martinique. 5CHU Martinique,
Pôle de Cancérologie Hématologie, Urologie Pathologie, CHU Martinique,
Fort-de-France, Martinique.

Received: 18 April 2018 Accepted: 4 March 2019

References
1. GLOBOCAN 2012 - Cancer incidence and mortality worldwide: IARC

CancerBase. http://gco.iarc.fr/today/fact-sheets-cancers. Accessed 18 Apr
2018.

2. Bray F, Pineros M. Cancer patterns, trends and projections in Latin America
and the Caribbean: a global context. Salud Publica Mex. 2016;58(2):104–17.

3. Ferlay J, Soerjomataram I, Ervik M, Dikshit R, Eser S, Mathers C, Rebelo M,
Parkin DM, Forman D, Bray F. GLOBOCAN 2012 v1.0, Cancer incidence and
mortality worldwide: IARC CancerBase No. 11. Lyon: International Agency
for Research on Cancer; 2013.

Joachim et al. BMC Cancer          (2019) 19:239 Page 8 of 9

http://gco.iarc.fr/today/fact-sheets-cancers


4. Ferro A, Peleteiro B, Malvezzi M, Bosetti C, Bertuccio P, Levi F, Negri E, La
Vecchia C, Lunet N. Worldwide trends in gastric cancer mortality (1980-
2011), with predictions to 2015, and incidence by subtype. Eur J Cancer
(Oxford, England: 1990). 2014;50(7):1330–44.

5. European Network of Cancer Registries, Standards and guidelines for cancer
registration in Europe : the ENCR recommendations /(IARC technical
publication ; no. 40), Eva Démaret, D. Maxwell Parkin. (Ed.) 2003. file:///C:/
Users/Clarisse/Downloads/IARC_Technical_Report_No40.pdf. Accessed 18
Apr 2018.

6. Mistry M, Parkin DM, Ahmad AS, Sasieni P. Cancer incidence in the United
Kingdom: projections to the year 2030. Br J Cancer. 2011;105(11):1795–803.

7. Fritz A, Percy C, Jack A., WHO Library Cataloguing-in-Publication Data
International classification of diseases for oncology (ICD-O) – 3rd edition, 1st
revision. (2013). http://apps.who.int/bookorders/MDIbookJPG/Book/
11504350.jpg. Accessed 18 Apr 2018.

8. French epidemiological center on medical causes of death - French National
Institute of Health and Medical Reseearch. https://www.cepidc.inserm.fr/.
Accessed 18 Apr 2018.

9. Doll R, Payne P. Cancer incidence in five continents. Geneva: Union
Internationale Union Internationale Contre le Cancer; 1966.

10. Segi M. Cancer mortality for selected sites in 24 countries (1950–57). Sendai:
Department of Public Health, Tohoku University of Medicine; 1960.

11. Deloumeaux J, Bhakkan B, Eyraud R, Braud F, Manip M'Ebobisse N, Blanchet
P, Brureau L. Prostate cancer clinical presentation, incidence, mortality and
survival in Guadeloupe over the period 2008-2013 from a population-based
cancer registry. Cancer Causes Control. 2017;28(11):1265–73.

12. Bray F, Colombet M, Mery L, Piñeros M, Znaor A, Zanetti R, Ferlay J, editors.
Cancer Incidence in Five Continents, Vol. XI (electronic version). Lyon:
International Agency for Research on Cancer; 2017. Available from: http://
ci5.iarc.fr/CI5-XI/Default.aspx. Accessed 18 Apr 2018

13. Center MM, Jemal A, Lortet-Tieulent J, Ward E, Ferlay J, Brawley O, Bray F.
International Variation in Prostate Cancer Incidence and Mortality Rates. Eur
Urol. 61(6):1079–92.

14. Multigner L, Ndong JR, Giusti A, Romana M, Delacroix-Maillard H, Cordier S,
Jegou B, Thome JP, Blanchet P. Chlordecone exposure and risk of prostate
cancer. J Clin Oncol Off J Am Soc Clin Oncol. 2010;28(21):3457–62.

15. Multigner L, Kadhel P, Rouget F, Blanchet P, Cordier S. Chlordecone
exposure and adverse effects in French West Indies populations. Environ Sci
Pollut Res Int. 2016;23(1):3–8.

16. Emeville E, Giusti A, Coumoul X, Thome JP, Blanchet P, Multigner L.
Associations of plasma concentrations of dichlorodiphenyldichloroethylene
and polychlorinated biphenyls with prostate cancer: a case-control study in
Guadeloupe (French West Indies). Environ Health Perspect. 2015;123(4):
317–23.

17. Tristan Roué, Juliette Plenet, Sophie Belliardo, Registre des cancers de
Guyane. Epidémiologie des cancers aux Antilles Guyane : Focus sur quatre
principales localisations. https://www.depistage-cancer-martinique.com/
ressources/fichiers/89f3ee4d9240.pdf. Accessed 18 Apr 2018.

18. Curado MP, de Souza DLB. Cancer Burden in Latin America and the
Caribbean. Ann Glob Health. 2014;80(5):370–7.

19. Veronique-Baudin J, Dieye M, Kouyoumdjian JC, Vacheron F, Draganescu C,
Azaloux H. Case-control study of the genes of receptors of the androgens
of vitamin-D and of 5-alphareductase in a population of Afro-Caribbean
population with prostate cancer. Prog Urol. 2006;16(3):303–10.

20. Decastel M, Ossondo M, Andrea AM, Tressieres B, Veronique-Baudin J,
Deloumeaux J, Lubeth M, Smith-Ravin J. Colorectal cancer in patients seen
at the teaching hospitals of Guadeloupe and Martinique: discrepancies,
similarities in clinicopathological features, and p53 status. BMC Clin Pathol.
2014;14(1):12.

21. Melan K, Volumenie JL, Wan-Ajouhu G, Ulric-Gervaise S, Veronique-Baudin J,
Joachim C. Pregnancy-associated-cancer in the French West Indies
(Martinique): maternal and neonatal outcomes. BMC Pregnancy Childbirth.
2017;17(1):334.

22. Melan K, Janky E, Macni J, Ulric-Gervaise S, Dorival MJ, Veronique-Baudin J,
Joachim C. Epidemiology and survival of cervical cancer in the French West-
Indies: data from the Martinique Cancer Registry (2002-2011). Glob Health
Action. 2017;10(1):1337341.

23. Joachim C, Véronique-Baudin J, Razanakaivo M, Macni J, Pomier A, Dorival
MJ, Smith-Ravin J, Pierre-Louis O, Escarmant P. Trends in colorectal cancer in
the Caribbean: a population-based study in Martinique, 1982-2011. Rev
Epidemiol Sante Publique. 2017;65:181–8.

24. Joachim C, Godaert L, Dramé M, Véronique-Baudin J, Macni J, Smith-Ravin J,
Novella JL, Mahmoudi R. Overall survival in elderly patients with colorectal
cancer: a population-based study in the Caribbean. Cancer Epidemiol. 2017;
48:85–91.

25. Dieye M, Véronique-Baudin J, Macni J, Pomier A, Dorival J, Azaloux H, O.
Bera, Smith-Ravin J, Salamon R, Joachim C et al: L'incidence et la Mortalité
par Cancer en Martinique entre 2006 et 2010. Données du registre général
des cancers de la Martinique: AMREC. 2013.

26. Dieye M, Banydeen R, Macni J, Michel S, Veronique-Baudin J, Sasco A,
Escarmant P, Joachim C. Geographic variations and temporal trends in
prostate cancer in Martinique over a 25-year period. BMC Res Notes. 2014;7:
262.

27. Deloumeaux J, Gaumond S, Bhakkan B, Manip M'Ebobisse N, Lafrance W,
Lancelot P, Vacque D, Negesse Y, Diedhiou A, Kadhel P. Incidence, mortality
and receptor status of breast cancer in African Caribbean women: data
from the cancer registry of Guadeloupe. Cancer Epidemiol. 2017;47:42–7.

28. Kadhel P, Borja De Mozota D, Gaumond S, Deloumeaux J. Characteristics of
invasive breast cancer and overall survival of patients eligible for mass
breast cancer screening in Guadeloupe compared to those of the
preceding age group. Cancer Epidemiol. 2017;50(Pt B):268–71.

29. Razzaghi H, Quesnel-Crooks S, Sherman R, Joseph R, Kohler B, Andall-
Brereton G, Ivey MA, Edwards BK, Mery L, Gawryszewski V, et al. Leading
causes of cancer mortality - Caribbean region, 2003-2013. MMWR Morb
Mortal Wkly Rep. 2016;65(49):1395–400.

30. ANUARIO ESTADÍSTICO DE SALUD. http://files.sld.cu/bvscuba/files/2015/04/
anuario-estadistico-de-salud-2014.pdf. Accessed 18 Apr 2018.

31. Cáncer en Puerto Rico: 2008-2012 Incidence and Mortality. http://www.rcpr.
org/Portals/0/Informe%202008-2012.pdf. Accessed 18 Apr 2018.

32. Forman F, Bray DH, Brewster, E. Steliarova-Foucher, R. Swaminathan and J.
Ferlay, Mbalawa CG, B. Kohler MP. Cancer Incidence in Five Continents Vol.
X, IARC scientific No. publication 164: International Agency for Research on
Cancer. http://ci5.iarc.fr/CI5I-X/old/vol10/CI5vol10.pdf. Accessed 18 Apr 2018.

33. Peleteiro B, La Vecchia C, Lunet N. The role of helicobacter pylori infection
in the web of gastric cancer causation. Eur J Cancer Prev. 2012;21(2):118–25.

34. Les cancers en France, Les Données, INCa, édition 2015. https://www.e-
cancer.fr/content/download/148692/1867381/file/Les-cancers-en-France-
edition-2015.pdf. Accessed 18 Apr 2018.

35. Leduc N, Ahomadegbe C, Agossou M, Aline-Fardin A, Mahjoubi L, Dufrenot-
Petitjean Roget L, Grossat N, Vinh-Hung V, Lamy A, Sabourin JC, et al.
Incidence of lung adenocarcinoma biomarker in a Caribbean and African
Caribbean population. J Thorac Oncol. 2016;11(5):769–73.

36. Goss PE, Lee BL, Badovinac-Crnjevic T, Strasser-Weippl K, Chavarri-Guerra Y,
St Louis J, Villarreal-Garza C, Unger-Saldana K, Ferreyra M, Debiasi M, et al.
Planning cancer control in Latin America and the Caribbean. Lancet Oncol.
2013;14(5):391–436.

37. Strasser-Weippl K, Chavarri-Guerra Y, Villarreal-Garza C, Bychkovsky BL,
Debiasi M, Liedke PE, Soto-Perez-de-Celis E, Dizon D, Cazap E, de Lima
Lopes G Jr, et al. Progress and remaining challenges for cancer control in
Latin America and the Caribbean. Lancet Oncol. 2015;16(14):1405–38.

38. IARC Caribbean Cancer Registry Hub. http://caribbeancrh.carpha.org/.
Accessed 18 Apr 2018.

Joachim et al. BMC Cancer          (2019) 19:239 Page 9 of 9

https://www.file:///C:/Users/Clarisse/Downloads/IARC_Technical_Report_No40.pdf
https://www.file:///C:/Users/Clarisse/Downloads/IARC_Technical_Report_No40.pdf
http://apps.who.int/bookorders/MDIbookJPG/Book/11504350.jpg
http://apps.who.int/bookorders/MDIbookJPG/Book/11504350.jpg
https://www.cepidc.inserm.fr/
http://ci5.iarc.fr/CI5-XI/Default.aspx
http://ci5.iarc.fr/CI5-XI/Default.aspx
https://www.depistage-cancer-martinique.com/ressources/fichiers/89f3ee4d9240.pdf
https://www.depistage-cancer-martinique.com/ressources/fichiers/89f3ee4d9240.pdf
http://files.sld.cu/bvscuba/files/2015/04/anuario-estadistico-de-salud-2014.pdf
http://files.sld.cu/bvscuba/files/2015/04/anuario-estadistico-de-salud-2014.pdf
http://www.rcpr.org/Portals/0/Informe%202008-2012.pdf
http://www.rcpr.org/Portals/0/Informe%202008-2012.pdf
http://ci5.iarc.fr/CI5I-X/old/vol10/CI5vol10.pdf
https://www.e-cancer.fr/content/download/148692/1867381/file/Les-cancers-en-France-edition-2015.pdf
https://www.e-cancer.fr/content/download/148692/1867381/file/Les-cancers-en-France-edition-2015.pdf
https://www.e-cancer.fr/content/download/148692/1867381/file/Les-cancers-en-France-edition-2015.pdf
http://caribbeancrh.carpha.org/

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Population and design
	Data collection
	Statistical analysis

	Results
	All cancers
	Prostate cancer
	Female breast cancer
	Colorectal cancer
	Stomach cancer
	Lung and bronchial cancer

	Discussion
	Conclusions
	Abbreviations
	Acknowledgments
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

