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Abstract 

Background  A worldwide increased incidence of HM has been marked in recent decades. Therefore, to update epi‑
demiological characteristics of HM in a French West Indies territory, we have performed analysis through Martinique’s 
population-based cancer registry database.

Methods  We included cancer case data, from 2009–2018, coded in strict compliance with international standards 
set by International Agency for Research on Cancer. We calculated standardized incidence rates, cumulative rate (ages 
0–74), and temporal trends for cases and deaths using the global population standard, by sex and five age group. 
Mortality rates were obtained from the French Epidemiology Center on Medical Causes of Death (CépiDc).

Results  One thousand forty seven new cases and 674 deaths from HM were recorded, of which 501 MM (47.8%), 
377 LMNH (36%), 123 LAM (11.8%), and 46 LH (4.4%) were reported in both sexes. MM is one of the hematological 
malignancies with the highest incidence in Martinique among men. Temporal trends of incidence rates for all HM 
decreased overall in both sexes, except for MM in men. There is significant variability in mortality rates for both sexes. 
In addition, over the period, the temporal trends of mortality rates for all HMs has decreased overall. Gender-specific 
rates, between 2009 and 2018, showed that all lymphoid HM have a multimodal distribution curve that increased 
with age.

Conclusions  Characteristics of HM in Martinique over the reporting periods differ from mainland France. Higher inci‑
dences have been observed, particularly for MM, and non-significant sub-mortality is observed compared to main‑
land France. Moreover, temporal distribution of mortality and incidence trends had decreased over the reporting 
periods except for MM. Our results showed similarities with African-Americans groups in United States and in particu‑
lar an equivalence in the frequency distribution of diagnosed HM. However, SMR remains lower compared to US black 
ethnic groups. Our results contributed to expanding knowledge on the epidemiology of HM with Caribbean data.
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Introduction
Hematological malignancies (HM) are neoplasia devel-
oped at the expense of hematopoietic tissue and lymph 
nodes. According to WHO International Classification of 
Diseases for Oncology 2001, this includes all syndromes 
that develop from bone marrow stem cells. They may 
present clinically as leukemias, solid tumors called sarco-
mas or lymphomas [1, 2].

There would be an East–West gradient in geographi-
cal distribution and disparities, especially in developed 
countries. Asian countries such as Korea [3], Singapore, 
and China had lower incidence and mortality rates than 
Western countries [4]. Within a country, disparities could 
also be observed among ethnic groups, such as in met-
ropolitan France or the United States, with lower inci-
dences in particular among Asians or Caucasians and 
higher incidences among African-descent [5–9].

Recent decades’ data in the literature have shown an 
overall increase in incidence and mortality rates for HM, 
with age in both sexes, but with notable geographical dis-
tributions and disparities. According to the GLOBOCAN 
2018 statistics [10], these worldwide rates would be sig-
nificantly higher than the GLOBOCAN 2012 statistics 
[11]. Each category had heterogeneous evolutionary pat-
terns, prognosis, patterns of occurrence, and global dis-
tribution frequencies.

Martinique, French Caribbean Island whose popula-
tion is mainly of African origin, had no exception to the 
rule. General Cancer Registry of Martinique (GCRM) 
had already recorded an increase in standardized inci-
dence ratios during the period 2007–2014 [9].

In order to update epidemiological data and charac-
teristics of HM, we have performed, through the GCRM 
database, an analysis of HM between 2009 to 2018.

Materials and methods
Population and design
This retrospective study included all cases registered by 
the GCRM of diagnosed HM (ICD-O-3/ codes:9590–
9597, 9670–9719, 9724–9729, 9832–9838, 9650–9667, 
9731–9734, 9760–9764, 9840, 9860, 9861, 9866, 9867, 
9870–9874, 9891–9931, 9984, 9805, 9806–9809, 9865, 
9869, 9911, 9898) between January 1, 2009, and Decem-
ber 31, 2018.

Data sources/collection
Data were recorded in the GCRM in strict compliance 
with international standards set by International Agency 
for Research on Cancer, French FRANCIM network, 
and European Network of Cancer Registries (ENCR). 
Registry procedures and data quality control, through 
data cross-checking and analysis across all available data 

sources, are in full accordance with national and interna-
tional guidelines for cancer registries and are approved 
by the General Data Protection Regulation (GDPR). 
GCRM provides high-quality information on cancer in 
Martinique and collaborates with various local organiza-
tions to provide a complete data collection circuit.

Incidence data for HM were classified into four cat-
egories and presented by sex: (i) Multiple Myeloma and 
Immunoproliferative diseases (MM), (ii) Non-Hodgkin’s 
malignant lymphoma (LMNH), (iii) Acute myeloid leu-
kemia (LAM), and (iv) Hodgkin’s lymphoma. This classi-
fication within the FRANCIM network is a particularity 
of the French Cancer Registries in the Caribbean area. It 
was adopted because of the over-incidence of MM com-
pared with France.

Data on patients’ deaths in Martinique were obtained 
from the French Epidemiology Center on Medical Causes 
of Death (CépiDc), ensuring complete information on 
deaths. Mortality data are coded according to the 10th 
International Classification of Diseases, CIM-10 (Hodg-
kin’s disease and lymphomas: C81-C86, Other malignant 
tumors of lymphoid and hematopoietic tissues: C88, C90, 
C96, and Leukemia: C91-C95).

Statistical analysis
Patient characteristics are described as mean ± standard 
deviation for quantitative variables. Descriptive analy-
sis was performed for all the HM over the period 2009–
2018. Age-specific incidence rates of HM were assessed 
in the following five age groups: “0–4”, “5–9” “10–14”, 
“15–19”, “20–24”, “25–29”, “30–34”, “35–39” “40–44”, 
“45–49”, “50–54”, “55–59”, “60–64”, “65–69”, “70–74”, 
“75–79”, “80–84”, “85 and over”. Incidence standardized 
rates were calculated as the observed number of the main 
HM cases divided by the number of population over the 
period 2009–2018 (with 95% confidence intervals). Mor-
tality rate were calculated as the ratio of the number of 
deaths during the year to the average total population for 
the year. We have calculated the cumulative rate, which 
is the sum, for each year of age, of the age-specific inci-
dence rates from birth to age 74 for the 0–74 rate. It can 
be interpreted as an approximation of the cumulative 
risk. Cumulative risk is the risk that an individual would 
have of developing a hematological malignancy during 
the 0–74 period if no other cause of death were involved 
[12]. Standardized rates were calculated using the stand-
ard world population of WHO as standard. Incidence 
and mortality rates were expressed in person-time.

In addition, temporal trends of incidence and mortality 
rates were performed by sex across the study period for 
the main HM.

All analyses were performed using STATA version 18 
(Stata Corp., College Station, Texas, USA).
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Results
In Martinique, over the period 2009–2018, 1047 cases 
of HM (50.3% in men with 527 new cases and 49.6% in 
women with 520 new cases) were diagnosed (Table  1, 
Fig.  1), and 674 deaths were recorded (53.4% in men 
with 360 deaths and 46.6% in women with 314 deaths) 
(Table 2).

Incidence of Hematological Malignancies in Martinique
Five hundred one MM (47.8%), 377 LMNH (36%), 123 
LAM (11.8%), and 46 LH (4.4%) were recorded in both 
sexes (Table 1, Fig. 1). Incidence of hematological malig-
nancies is higher in men, with rates close to 6 per 100,000 
for MM and LMNH, compared to 5 per 100,000 for 
women. LAM and LH are less frequent, with meager 
standardized incidence rates below 2 per 100,000 (Fig. 2).

MM are one of the HM with the highest incidence (6.68 
per 100,000 person-years in men and 4,99 in women) 
(Table  1, Fig.  2). Incidence of MM increases gradually 
from age 55 in both sexes (Fig.  3), and cumulative rate 
for men is estimated at 0.77. LMNH are the second most 
frequent HM. They increase with age, after 35 years, for 
both sexes, particularly for men, with a higher standard-
ized incidence than women (5.93 per 100,000 as com-
pared to 5.05 for women). (Table 1, Fig. 3). LAM have a 
higher incidence in men than in women (2.19 per 100,000 
versus 1.38) and increases from the age of 70  years for 
men (Table 1, Fig. 3). The less frequent HM are LH, with 
the lowest 10-year incidence. MM, LMNH and LAM are 
diagnosed among older people more frequently (median 

age of both sexes is over 68) in contrast to LH, which have 
median age at diagnosis of fewer than 40 years (Table 1).

Temporal distribution of trends in standardized inci-
dence of all HM decreased overall in both sexes, except 
for MM in men (Fig.  4). MM showed a substantial 
increase from 2015 in men (4.04 in 2015 vs 8.58 in 2017) 
(Fig. 4).

In both sexes, the evolution of standardized incidence 
rates of LH and LAM are constant and do not exceed 4 
per 100,000 (Fig.  3). LMNH have a similar evolution in 
both sexes but less in women. In men, rates are above 
5 per 100,000 until 2014, with a peak in 2012 of 9.10 
per 100.000, and a decrease in 2015 to remain below 5 
(Fig. 3).

MM have rates between 6.3 and 7.2 per 100,000 
between 2010–2014 for males, increasing in 2015 to 
a peak in 2017 of 8.6. Similar evolution is observed in 
women but with lower rates, close to 5 per 100,000 
(Fig. 4).

Mortality of Hematological Malignancies in Martinique
CépiDC data showed highest mortality rates for men and 
significant variability in mortality rates for both sexes, 
with SMR above 8.5 per 100,000 for leukemia and other 
malignant tumors of lymphoid and hematopoietic tissue. 
Hodgkin’s disease and lymphomas have the lowest SMR, 
with higher mortality in men (6.02 per 100,000 versus 
3.23) (Table 2). In addition, temporal trends of mortality 
rates for all HM has decreased overall (Fig. 4).

Table 1  All Hematological Malignancies in Martinique by sex (2009–2018): median age at diagnosis, annual number of new cases, 
cumulative rate during the age period 0–74 and world standardized incidence rate (TSM) with 95% confidence intervals (CI) (n = 1047)

a World standardized rate: rates are standardized on the age structure of the world population. They are expressed per 100.000 person-years
b The cumulative rate is the sum over each year of age of the age-specific incidence rates, taken from birth to age 74 for the 0–74 rate

Median Age
(range)

Incidence Total
(n)

New cases
(n)

TSMa

[CI]
Cumulative rateb [CI]

HEMATOLOGICAL MALIGNANCIES 1047
Multiple myeloma and immunoproliferative diseases 501

  Men 70 [34–97] 251 6.68 [5.78; 7.56] 0.77 [0.76; 0.77]

  Women 73 [27–97] 250 4.99 [4.29; 5.69] 0.60 [0.59; 0.60]

Non-Hodgkin’s malignant lymphoma 377

  Men 68 [4–77] 186 5.93 [4.98; 6.88] 0.66 [0.65; 0.66]

  Women 61 [61] 191 5.05 [4.25; 5.85] 0.56 [0.55; 0.56]

Acute myeloid leukemia 123

  Men 72 [11–95] 69 2.19 [1.6; 2.79] 0.21 [0.20; 0.21]

  Women 72 [1–98] 54 1.38 [0.94; 1.83] 0.16 [0.15; 0.16]

Hodgkin’s lymphoma 46

  Men 39 [9–87] 21 1.23 [0.65; 1.8] 0.09 [0.09; 0.09]

  Women 33 [13–75] 25 1.36 [0.79; 1.94] 0.10 [0.09; 0.10]
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Before and including 2012, males have mortality 
rates for Hodgkin’s disease and lymphoma between 
5 and 8 per 100,000. There was an initial peak in 2013 
and a steady decline through 2016 (12.14 per 100,000 
in 2013 versus 1.13 per 100,000 in 2016). Mortality 
rate increased slightly by six units in 2017. In women, 
Hodgkin’s disease and lymphoma are distributed differ-
ently over time. Mortality rates were generally less than 
5 per 100,000 before and including 2016 and peaked in 
2017 at 6.87 per 100,000 (Fig. 4).

For leukemias, temporal trends are different in both 
sexes. In women, there was a slight decrease in the 
mortality rate until 2013 (7.16 per 100,000 in 2009; 2.50 
per 100,000 in 2013). The rates then increase slightly 
between 2014 and 2017, reaching a rate close to 10 per 
100,000. Among men, mortality rates fluctuate over the 
period for leukemia. Until 2011, the rates were above 10 
per 100,000 (with a peak of 18.33 per 100,000 in 2010), 
then a decrease in rates until reaching 1.5 per 100,000 

Fig. 1  Distribution of Hematological Malignancies according to cancer cases in Martinique, by sex (2009–2018)

Table 2  All Hematological Malignancies in Martinique by sex 
(2009–2018): annual number of new deaths, world standardized 
mortality rate (TSM) (n = 674)

a World standardized rate: rates are standardized on the age structure of the 
world population. They are expressed per 100,000 person-years

SOURCE: https://​opend​ata-​cepidc.​inserm.​fr/

Mortality Total
(n)

Deaths (n) TSMa

HEMATOLOGICAL MALIGNANCIES 674
Hodgkin’s disease and lymphoma (C81-C86) 165

  Men 95 6.02

  Women 70 3.23

Leukemia (C91-C95) 249

  Men 134 8.43

  Women 115 5.39

Other Malignant Tumors of Lymphoid and Hematopoietic Tissue 
(C88, C90, C96)

260

  Men 131 8.64

  Women 129 6.07

https://opendata-cepidc.inserm.fr/
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Fig. 2  Standardized incidence for all Hematological Malignacies by sex, in Martinique (2009–2018)

Fig. 3  Age and Sex-specific Structure rate for all Hematological Malignancies in Martinique (2009–2018)
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in 2012, continuing by an increase until 2017 with rates 
above 10 (Fig. 4).

In contrast to men, the mortality rates of other malig-
nant tumors of lymphoid and hematopoietic tissues have 
a stable evolution between 5 and 8 per 100,000 in women. 
In men, there was a peak at 12.98 per 100,000 in 2010, 
then maintained between 6 and 7 per 100,000 between 
2012 and 2015, with a sudden increase to a mortality rate 
equal to 13.9 per 100,00 in 2016 (Fig. 4).

Standardized incidence specific rates by age and gender
Gender-specific rates showed a multimodal distribu-
tion curve that increased with age for all HM (Fig.  3). 
Predominance was in male for all cases of HM in all age 
groups. Extreme age range was 1 to 98 years.

We observed a comparable evolution of the over-
all trend in incidence for LMNH according to age in 
men and women. However, aged men are more affected 
than women. Age-specific incidence rate curve showed 
a steady and apparent increase in rates after age 50 in 
both sexes (Fig.  3), reaching a first frequency peak for 
65–69  years in females and a maximum value between 
the ages of 70–84 years to reach a rate of 46.25 in males 
and 38.80 in females (Fig. 3).

LH were observed at all ages, particularly in younger 
subjects (< 45 years) (Fig. 3). Age-specific incidence curve 
for men showed a first frequency peak for 20–29  years 
(SIR: 3.6), a second frequency peak was observed for 
35–39  years (SIR: 3.3), a maximum frequency peak for 
80–85 years with a SIR reaching 3.1 (Fig. 3). In women, 
age-specific incidence rate curve showed a maximum fre-
quency peak for 25–34  years (SIR: 4.99; 3.78), a second 
frequency peak was observed for 40–54 years (SIR: 1.8), 
and a final frequency peak for 75–79  years (SIR: 1.36) 
(Fig. 3).

We observed similar trend in the overall incidence 
of MM by age in men and women. The incidence rate 
curve by age and sex showed that a few cases of multi-
ple myeloma were observed before age 40. The increase 
in frequency is steady and continuous, with a significant 
increase after 55 years of age with a maximum frequency 
of 80–85 years (102.55 for men; 76.22 for women) (Fig. 3).

Frequency of LAM also varied with age. Only one 
case was observed before the age of 10 years in women 
(Fig. 3). Incidence rate curve by age and sex showed that 
the increase in the frequency of LAM is regular and 
continuous, with a more significant evolution for men 
from the age of 70 (34.18 per 100.000 for men; 10.64 per 
100.000 for women) (Fig. 3).

Discussion
We described the characteristics of an epidemiological 
analysis of HM based on a population-based cancer reg-
istry in the French West Indies from 2009 to 2018. It is 
a main strength to carry out this work using data from 
GCRM, which is well established in the health care sys-
tems and essential in Caribbean public health.

In Martinique, incidence of all cancers combined was 
currently lower than mainland France but was following a 
negative trend, probably due to the aging population and 
the increased prevalence of lifestyle risk factors (seden-
tary lifestyle, overweight and obesity, smoking). Accord-
ing to the GCRM, more than 1,583 new cases of invasive 
cancer are recorded each year, with a male/female ratio of 
1.5. Incidence of cancer observed from 2009 to 2018 dif-
fers from that of France, as higher incidences have been 
observed for MM in particular. However, median ages are 
similar [9].

Over the study period in Martinique, temporal stand-
ardized incidence distribution of all HM had decreased 

Hodgkin's disease and lymphoma Leukemia Other Malignant Tumors of Lymphoid and Hematopoietic TissueHodgkin's disease and lymphoma Leukemia Other Malignant Tumors of Lymphoid and Hematopoietic Tissue

Fig. 4  Temporal Trends of standardized incidence and mortality rates for all Hematological Maligancies by sex, in Martinique (2009-2018)
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and persistent after 2013 for all HM groups except for 
MM, which showed a notable increase in incidence since 
then. In Martinique, the incidence was still twice as high 
as in France [9]. Our study showed that LMNH was diag-
nosed twice less often than in mainland France. LMNH 
was known to be 2.5 times more common in developed 
countries, particularly in France, which was among the 
European countries with the highest incidence [11]. The 
year 2000 marked the beginning of the decline in the 
incidence of LMNH in mainland France. In Martinique, 
this decline was observed more recently in 2013 [9, 13].

Concerning worldwide epidemiology, HM was the 
fourth most common location and the sixth leading 
cause of death for all cancers combined. Our results 
would reflect significant points of convergence with what 
was observed in the Pan-American area in the United 
States and in the rest of the world. In particular, male 
dominance of incidence and mortality was observed in all 
age groups. Incidence rates for LMNH, LH, and MM can 
range from 20 to 30 worldwide [14–16]. LH incidence 
was higher in developed countries. Incidence by age 
varies between the industrialized countries of the West-
ern world and the so-called developing countries [10]. 
MM incidence rates were higher for both sexes in black 
African-descent populations in France and in the United 
States [5].

More recently, a significant and original study used 
2012–2017 vital statistics data and cancer mortality data 
from four states: California, Florida, Minnesota, and New 
York. These states provided a balance of West Africans, 
more common in New York, with East Africans, more 
common in Minnesota, and African-Caribbean, found 
mainly in Florida and New York. African-Americans 
born in the United States showed highest burden of can-
cer mortality for MM and LAM [17]. In this study, there 
was a descending gradient in mortality for HM with a sex 
ratio in favor of males: African-American, African-Car-
ibbean, and African. Analysis showed several similari-
ties with this study of subgroups of African-Americans 
in the United States, namely a similar distribution in the 
frequency of diagnosed HM (MM, LAM, LMNH, and 
very few LH), associated with standardized incidence and 
mortality rates of MM that were among the highest in the 
world. It should be noted, however, that MM mortality 
rates observed in Martinique in men and women were 
systematically lower in comparison with the three sub-
groups of black ethnic groups in the USA [9, 10, 16–18].

Available data from the Pan American zone is vital 
because it allows the GCRM to compare neighboring 
populations with shared cultures, customs, and origins. 
In Latin America, only 8% of population were covered 
by cancer registries [19]. HOLA, a multi-center retro-
spective observational study (Hemato-Oncology Latin 

America), generated unprecedented data on patient’s 
characteristics and treatment patterns with HM [20]. 
Distribution frequencies and pathology characteristics 
were comparable to those observed in Europe or Asia 
and, therefore, different from those observed in Marti-
nique and black populations since 57.7% of patients had 
LMNH, 29.5% had MM, and 12.7% had LAM. This work 
revealed that the median age of patients was younger 
than those observed in Martinique and France for MM 
(67.4 versus 72  years) and LMNH (58 versus 62  years) 
and comparable for LH and LAM. There was a slight pre-
dominance of males (54.2%) over females (45.8%), except 
for LMNH, which had a sex ratio in favor of females. The 
most frequent age categories for all subtypes of HM were 
also comparable with those observed in Martinique. As in 
the rest of the world, regional disparities were observed 
in this Pan-American region [20]. Incidence and mortal-
ity rates were intermediate between Caucasian and Black 
populations in the USA [9, 20].

According to the literature in Martinique and main-
land France, LH was a common pathology in young peo-
ple; the median age is 39 in men and 33 in women. As 
observed in most African-descent populations world-
wide, LH incidence rates in Martinique were lower (men/
women: 1.2/1.4) than in France and Europe [5, 9, 10]. 
Socioeconomic status has been shown to influence the 
epidemiology of LH. These observations led to the for-
mulation of a late infection model, in which the absence 
of exposure to infectious agents in childhood increases 
the risk of LH in young adults [21]. Concerning familial 
risk, epidemiological studies have shown that the risk 
is fourfold in first-degree relatives of LH patients [22]. 
Other factors are also thought to increase the risk of LH, 
including eczema and autoimmune diseases [23].

As observed in mainland France and more widely, 
LAM in Martinique was rare and mainly affected elderly 
subjects. Sex ratio reflecting similar incidence. Incidence 
rates were low and relatively stable over the study period 
as those observed in mainland France until 2010 [9, 24] 
or United States [25].

The origin of LMNH was multifactorial, involving 
genetic, viral, and environmental factors. The known risk 
factors for LMNH were primary immune deficiencies, 
organ transplants, and infectious agents such as Helico-
bacter Pylori, hepatitis C virus or T-cell lymphomas due 
to the human lymphotropic virus T-HTLV-1, autoim-
mune diseases such as Sjögren’s syndrome and systemic 
lupus erythematous, family and personal history of HM 
[26, 27].

Meta-analysis confirmed a link between occupational 
exposure to pesticides and LMNH subtypes [28–30]. 
The French West Indies were characterized by high pes-
ticide exposure, particularly to chlordecone (CLD), an 
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insecticide used in banana plantations. MM, 1st HM in 
Guadeloupe and Martinique, was over-incidence com-
pared to France. Information on pollutant contamina-
tion at an acceptable geographical level was available 
in the French West Indies. As part of the Chlordecone 
Plan implemented throughout the French West Indies, 
a study of the spatial distribution of cancers potentially 
linked to soil pollution by organochlorine pesticides 
was carried out in 2008 by the  GCRM, with the sup-
port of the Regional Health Agency of Martinique. The 
study showed an excess incidence of MM in men living 
in communities with the highest levels of soil contami-
nation, suggesting occupational exposure to organochlo-
rine pesticides. Work on the banana worker cohort found 
a non-significant excess of deaths from non-Hodgkin’s 
lymphoma and significant for multiple myeloma [24, 31].

Overall incidence rate of myeloma has increased due 
to an aging population. MM were among the HM with 
higher incidence and mortality in French West Indies ter-
ritories than in mainland France. Estimated incidence of 
MM in 2018 in France was slightly above the European 
average [32] and slightly lower than in the United States 
[25]. According to the literature, it was well known that 
this over incidence could be related to ethnicity.

Future epidemiological studies should allow the dec-
lination of the characteristics of the most frequent sub-
types of HM in the Caribbean region and their degrees of 
heterogeneity. Nevertheless, all these results suggest that 
modern adapted therapies can increase the survival time 
of patients, especially for MM. For instance, hematopoi-
etic stem cell autotransplantation by cryopreservation of 
grafts obtained by cytapheresis provides comprehensive 
access to care for patients with severe forms of myeloma 
and non-Hodgkin’s lymphoma. This therapeutic pro-
cedure is complementary to high-dose chemotherapy, 
depending on the clinical indications, with preventive or 
curative aims [33–36].

Conclusion
The results of this work would show a change in the evo-
lution of the epidemiology of HM in Martinique with a 
clear downward trend in temporal trends, which has 
been confirmed in recent years. We also noted simi-
larities with populations of African origin in the United 
States or the Pan-American zone, such as higher stand-
ardized incidence rates than in the rest of the world. 
Indeed, we have found a similar distribution of subtypes 
for HM associated with similar over-incidences. Differ-
ences in treatment and access to specific innovative tech-
niques or therapeutic lines could explain these changes.

Ethno-geographical and socio-economic characteris-
tics of this predominantly Afro-Caribbean population 
might explain some of its disparities. In addition, the 

role of infectious agents and environmental factors spe-
cific to the Caribbean region warrants specific research 
with neighboring territories that could help identify 
other risk factors. Finally, genome-wide association 
studies should also be implemented in the Caribbean to 
identify genetic variants that would influence the risk 
of genetic predisposition.

Conducting original studies in the Caribbean, charac-
terized by atypical epidemiology and ecosystem, would 
provide a wide range of information on environmental 
exposure, co-infections with emerging viruses such as 
COVID-19, and the genetic variants of risk involved. 
Our results will contribute to expanding knowledge 
on the epidemiology of heterogeneous diseases such 
as HM disease in the Caribbean zone with a primary 
objective; to develop a regional strategy integrating 
aspects related to the patient’s quality of life.
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