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INTRODUCTION

The analysis of developments in the incidence [(new cases), com-
bined with mortality (death), is an essential part of the processes of
surveillance and observation of the epidemiology of cancers.

National estimates of cancer incidence and mortality in metro-
politan France between 1990 and 2018 fall within the framework
of the 2014-2019 Cancer Plan, and contribute to the assessment
of the preventive and curative actions carried out for several
years, informed by changes in risk factors, and in diagnostic and
screening practices. These estimates constitute an updated ver-
sion to the most recent study of trends, which was published in
2013, and covered the period 1980-2012 [1, 2]. This edition helps
to strengthen the value of projections of the incidence and mor-
tality of cancer, uncertain by nature, produced every two years for
the current year [3].

This new edition is also notable for a major revision of the meth-
odology used. Firstly, the incidence in metropolitan France is now
estimated from data appearing in the registries only, without
using mortality as a correlate of incidence. Secondly, the method
relies on more efficient statistical models. This new methodol-
ogy makes it possible for the first time in France to enrich the
publication of trends with sub-types (topographical and histo-
logical) and to accurately reproduce age-specific trends which
make it possible to considerably refine our knowledge of these
diseases, which often have very different therapeutic solutions
and prognoses.

In addition to the advances in methodology, this document also
presents the main results of national trends in cancer incidence
and mortality between 1990 and 2018 in metropolitan France
for the entity “all cancers”, including solid tumours and haema-
tological malignancies. It goes along with the publication of
the detailed results published in two volumes: the first on solid
tumours (27 types of solid tumour and 22 sub-types) and the entity
“all cancers” [4], and the second on haematological malignancies
(24 types of haematological malignancies) [5], gathering a total of
74 cancer types or sub-types.

METHODOLOGY

This study presents the detailed analysis of cancer incidence and
mortality in metropolitan France from 1990 to 2018, based on data
observed up to 2015. Estimates for the years 2016 to 2018 are
therefore based on projections.

The incidence data (new cases of cancer) come from metro-
politan cancer registries, which cover between 19 and 22 dépar-
tements (county-sized administrative divisions), the number
depending on the cancerin question, and which, according to the
registries, began collecting data between 1975and 2008. Cancer
cases are coded according to the International Classification of
Diseases for Oncology, 3™ Edition (ICD-03). The mortality data
come from the Centre for Epidemiology on Medical Causes of
Death (Centre d’épidémiologie sur les causes médicales de Décés
- CépiDc-Inserm) and have been available since 1975. Causes
of death are coded according to the International Classification
of Diseases (8™ to 10" revision, depending on the year).
Population data from 1975 to 2018 are provided by the National
institute of statistics and economic studies (/nstitut national de
la statistique et des études économiques - Insee).

National incidence estimates were performed using a new meth-
odology based on modelling incidence data only, mortality not
being used as a correlate of incidence as it was in previous studies'.
The statistical model used has allowed to estimate national
incidence using data from all registries since 1985, taking into
account differences between registries in term of starting time
for data collection and in term if incidence levels. This method-
ology relies on the assumption that the registry area is repre-
sentative of metropolitan France in terms of cancer incidence.
It was possible to validate this hypothesis by comparing national
estimates with those obtained from another methodology using
health care data as a correlate. In addition, this new methodology
uses flexible models for both analyses (incidence and mortality),

1. In previous studies (Binder et al. 2013], mortality was used to correct a possible difference
inincidence between the area covered by the registries and the country as a whole, assuming
that the difference in incidence and mortality was the same.
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which makes it possible to reveal complex trends that may differ
according to age.

For solid tumours, the analysis of incidence was carried out
for 27 cancers, including 8 new sites in comparison to the
previous edition with, for the first time, analyses by topogra-
phical sub-sites for cancers of the lip, oral cavity and pharynx,
colorectal cancer, kidney cancer, sarcomas, and by histo-
logical sub-types for cancers of the oesophagus, lung, testis,
ovary, thyroid and central nervous system. These analyses by
histological sub-types were made possible by the new method-
ology adopted. Mortality was analysed for the 19 major solid
cancers. For haematological malignancies, the analysis of
incidence was carried out for 17 entities and 6 sub-entities
defined according to their morphology. Non-Hodgkin lym-
phomas (NHL) were also analysed as a whole. Due to changes
in the classification and the ability of pathologists to identify
newly defined entities, some haematological diseases can be
analysed only from 1995 or 2003. This is specified in the table
of results (Table 4). Since the studied entities are not identi-
fiable in the mortality data for haematological malignancies,
only the incidence is presented, with the exception of
non-Hodgkin lymphomas as a whole, for which it was possible
to associate mortality data. Finally, estimates for “all cancers”
were provided.

In total, the study examined 74 types or sub-types of cancer?.
Only invasive tumours are counted in this study, and skin can-
cers other than melanomas, are excluded. For prostate cancer,
the incidence is given for the year 2015 (last year of observation)
and not 2018, due to the high level of uncertainty regarding the
short-term incidence trends for this cancer.

Sub-sites analyses were conducted separately, and estimates
presents some variability. The consequences of this are: 1) in the
case of a partition, the sum of sub-sites estimates differs slightly
from the whole site estimate; 2) when the sub-sites do not cover
the whole site, their sum may sometimes exceed that of the site
for certain age groups and years [4, 5].

In order to allow temporal and/or international comparisons,
incidence and mortality rates are standardised according to the
age structure of the world population (Doll et al. 1966). Incidence
or mortality rates are expressed as the number of cases or deaths
per 100,000 person-years. Unless otherwise stated, changes in
incidence or mortality thereafter refer to changes in standardised
incidence or mortality rates, and not to the changes in the num-
ber of cases or deaths.

2. Mesothelioma was not estimated in this study, as it falls within the scope of the National
Mesothelioma Surveillance Program (Programme national de surveillance du mésothéliome
- PNSMYJ, which makes estimates of incidence from its own data (https://www.santepublique-
france.fr/maladies-et-traumatismes/cancers/mesotheliomes)

MAIN RESULTS

Part I: All cancers

Incidence and mortality in 2018

In 2018, the number of new cancer cases for all cancer sites
combined in metropolitan France is estimated at 382,000
(204,600 in men and 177,400 in women, Tables 1 and 2J.
Age-standardized incidence rates using the world standard
population [(Age-Standardised Incidence Rate - ASIR] are
330.2 cases per 100,000 person-years in men and 274.0 in
women (male/female ratio of incidence rate equal to 1.2). The
number of cancer deaths is estimated at 157,400, of which
89,600 were men and 67,800 women, an age-standardised mor-
tality rate (ASMR) of 123.8 and 72.2 per 100,000 person-years
respectively (male/female ratio of mortality rate 1.7).

Prostate cancer remains by far the most common cancer in men
(50,430 new cases estimated in 2015 - see methodology], ahead
of lung cancer and colorectal cancer (31,231 and 23,216 cases
estimated respectively in 2018). In women, breast cancer tops
of the list (58,459 cases estimated in 2018), ahead of colorectal
cancer (20,120 cases) and lung cancer (15,132 cases, Tables 1
and 2).

In terms of mortality, lung cancer ranks highest among men
(22,761 deaths in 2018), then colorectal cancer (9,209 deaths)
and prostate cancer (8,115 deaths). In women, breast cancer
is the leading cause of cancer death (12,146 deaths), then lung
cancer (10,356 deaths] and colorectal cancer (7,908 deaths).

Trends between 1990 and 2018

The number of new cases increased by 65% in men between 1990
and 2018 (estimated 124,000 to 204,600 cases), and by 93% in
women (91,800 to 177,400). The increase in the number of cases
in men is primarily related to the increase in the population (20%)
and its ageing (39%) between 1990 and 2018, while the attribut-
able portion to an increased risk of the cancer itself is 6% over
the same period. The situation is different in women, for whom
the increase of 93% in the number of cases breaks down into
45% related to an increased risk of cancer, with 25% and 23%
respectively being due to the increase in, and ageing of, the popu-
lation. Regarding mortality, the increase in the number of deaths
is 6% in men over the period 1990-2018 (84,400 to 89,600] and
26% in women (54,000 to 67,800). This increase is explained by
the increase in, and ageing of, the population for 12% and 48%
respectively in men and 17% and 34% in women, while the pro-
portion of deaths attributable to the cancer itself is lower by -54%
in men and -25% in women.

Trend analysis between 1990 and 2018 show a relatively stable
incidence rate [ASIR) for men, with a mean annual variation of
+0.1% (Table 1). This apparent stability in the incidence rate actually


https://www.santepubliquefrance.fr/maladies-et-traumatismes/cancers/mesotheliomes
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results from an increase until 2005 (from 320.7 cases per 100,000
in 1990 to 402.1in 2005), followed by a reversal of the trend (330.2
per 100,000in 2018}, with amean decrease in the incidence rate of
-1.4% per year over the recent period, 2010-2018. This trend
is related, in particular, to the pronounced change in the inci-
dence of prostate cancer (25% of male cancers), which increased
sharply until 2005, and then declined rapidly in response to
changes in screening practices using PSA (Prostate Specific
Antigen). An estimation covering “all cancers other than pros-
tate cancer” confirms a stable and linear incidence in men over
the entire period from 1990 to 2018, with a mean annual varia-
tion in the incidence rate (ASIR) of -0.1% per year.

In women, the finding is different, with an increase in the inci-
dence rate (ASIR) during the period between 1990 and 2018 of
+1.1% per year, with a slowdown in the increase over the more
recent period (mean +0.7% per year between 2010 and 2018,
Table 2). This trend is primarily a reflection of the increased
incidence of lung cancer (9% of female cancers: mean +5.3%
per year between 1990 and 2018}, and to a lesser extent, of the
continuation of that of breast cancer in women (33% of female
cancers: mean +1.1% per year between 1990 and 2018).

Mortality rates (Age-Standardised Mortality Rate - ASMR] due
to cancer decreased more significantly in men between 1990
and 2018 (mean -1.8% per year in men and -0.8% per year in
women, Tables 1 and 2).

It is important to note that cancers in all loci combined form a
highly heterogeneous group with regard to natural history, risk
factors, diagnostic and therapeutic conditions, and prognosis.
The estimates of the “all cancers” entity may thus mask the
variation of changes in the incidence and mortality in the various
loci studied.

Part Il: Solid tumours

Conventionally, an increase in the incidence rate reflects a real
change in the risk of contracting cancer, it also may result from
better detection of these cancers, explained by improvements in
diagnostic techniques and progress in medical practices. This
phenomenon leads to an increase in the number of diagnosed
cases, while the actual risk of cancer may have changed much
more modestly or even decreased. An increase in the incidence
rate combined with an increase in the mortality rate is gener-
ally due to limited therapeutic progress and/or the proportion
of cases diagnosed at an advanced stage that remains stable.
Conversely, an increase in the incidence rate may be accom-
panied by a decrease in the mortality rate if therapeutic progress
is made and/or the proportion of cases diagnosed at an advanced
stage decreases.

On the contrary, a decrease in the incidence rate classically
reflects a real decrease in the risk of contracting cancer, and
will be accompanied by a decrease in the mortality rate.
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A strong increase in incidence and mortality for lung
cancer in women

The most unfavourable developments are those associating
an increase in the incidence rate with a concomitant increase
in the mortality rate. The most worrying development in this
regard, given its frequency and poor prognosis, is that of lung
cancer in women. Incidence and mortality rates (ASIR, ASMR])
increase in women, while incidence is stable in men and mor-
tality decreases (Tables 1 and 2). The difference in incidence
rates between the two sexes decreased significantly, reflecting
the increase in smoking among women [6]. Although the inci-
dence of lung cancer remains twice as high in men, the ratio of
men to women decreased from 9.6in 1990 to 2.2 in 2018. Trends
by histological type provide particularly interesting information
for a more precise interpretation of temporal changes in this
locus. Indeed, the apparent stability of the incidence of lung
cancer in men results from different developments accord-
ing to the histological type (Tables 1 and 2, Figure 1). Figure 1
shows very clearly that the incidence rate of lung adenocarci-
noma increased in men between 1990 and 2018 (mean annual
variation +3.9%) while squamous cell carcinoma and small cell
cancer decreased (-2.9% and -0.9% per year respectively). In
women, however, incidence rates of these three main histo-
logical types increased, dominated by the increase in pulmonary
adenocarcinoma (mean annual variation +7.7% between 1990
and 2018) followed by that of small cell cancers (+4.4% per year)
and squamous cell carcinoma (+2.1%). Although all histological
types of lung cancer are associated with tobacco, the different
trends may be explained by a change in the structure and com-
position of cigarettes [7, 8]. The introduction of cigarette filters,
on one hand, may have been responsible for a deeper inhala-
tion of small carcinogenic particles into the respiratory tract,
resulting in adenocarcinomas. The change in the composition
of cigarettes, on the other hand, with the increase in concen-
trations of nitrosamines, a family of extremely dangerous and
carcinogenic chemical compounds, may also have contributed
to this development.

An increase in incidence associated with a mortality
rate which remains stable or increases little
for several cancers

Of these, four are common cancers: cutaneous melanoma, pan-
creatic cancer, liver cancer and kidney cancer.

Cutaneous melanoma shows the greatest increases incidence
among solid tumours in men over the more recent period,
2010-2018 [(mean +3.4% per year), despite a slight slowdown
compared to the whole 1990-2018 period (+4.0%, Table 1).
Although less marked in women, the increase in incidence is
nonetheless greater than 2% per year (Table 2]. This increase,
which is higher for men than for women, for the first time
leads to identical incidence rates in 2018. These development
are primarily the result of an increase in exposure to natural
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and artificial ultraviolet (UV) radiation that has continued over
successive generations.

It is more difficult to explain the increase in the incidence rate
of pancreatic cancer, which is more pronounced in women, and
has continued since 1990 (+2.7% per year in men and +3.8% in
women between 1990 and 2018, Tables 1 and 2] since the inci-
dence rate does not increase in a similar way in other industri-
alised countries. Excessive consumption of alcohol and tobacco,
or a change in dietary behaviours associated with an increasing
prevalence of obesity, may help partly explain these trends. The
increase in the incidence of liver cancer, which is also more
pronounced in women, tends to slow down in the recent period
(+1.6% per year in men and +3.5% in women between 1990
and 2018, Tables 1 and 2). This is due, on the one hand, to the
increased incidence of chronic liver diseases related to alcohol,
the hepatitis B and C viruses, steatohepatitis metabolic diseases
and, on the other hand, to improvements in the management
of cirrhosis. These advances, by extending the life expectancy
of patients with cirrhosis (reducing deaths from Lliver failure),
actually increases the probability of developing liver cancer later
in life. Despite advances in medical imaging and therapeutics,
the prognosis for these two cancers remains bleak, explaining
the lack of any favourable progress in terms of mortality.

Concerning kidney cancer (+1.7% per year in men and +1.4%
in women between 1990 and 2018, Tables 1 and 2], the main
factors incriminated in the increase in incidence are tobacco,
the increasing prevalence of obesity and a lack of significant
improvements in the control of arterial hypertension [9]. The
improved performance of abdominal imaging techniques cer-
tainly plays a significant role in promoting early and fortuitous
diagnoses of asymptomatic forms or small localised tumours,
which has resulted in earlier treatment and better survival. This
hypothesis is nonetheless called into doubt by the mild increase
in mortality seen in men over the more recent period, which will
have to be confirmed.

An increase in incidence associated with a decrease
in mortality for other cancers

Such developments are observed for breast cancer in women
(the most common cancer and the most common cause of
death due to cancer), testicular cancer, and thyroid cancer in
both sexes.

Regarding breast cancer in women, despite a stabilisation
between 2003 and 2010, the incidence has again been increasing
over the more recent period, 2010-2018 (mean +0.6% per year),
although at a slower pace than in the 1990s (Table 2). An analy-
sis of age trends reveals that the increase in incidence in recent
years concerns women of all age groups except 60 year-olds
(Figure 2a). The decline in incidence observed in the mid-2000s
for these women, more broadly in those 55-64 years of age,
was partly attributed to a rapid decline in menopausal hormone

treatment prescriptions after 2003, as well as to a saturation
effect of screening (decrease/stabilisation of incidence after
the temporary rise due to the introduction of general screen-
ing) [10]. The hypothesis of a contingent phenomenon in this
context is likely, and developments in the incidence rate in the
60 year-old age group in the coming years will confirm or refute
this hypothesis. In contrast, the decrease in mortality between
1990 and 2018 (-1.3% per year) is constant over the entire study
period. It is linked to major therapeutic advances and earlier
diagnosis (better awareness among women and professionals,
improvements in diagnostic imaging techniques and screening
practices). Breast cancer is a multifactorial disease. Among the
known risk factors, certain hormonal and reproductive factors
as well as the prevalence of obesity have developed unfavour-
ably over recent generations. Other suspected factors, such as
night work, endocrine disruptors or certain kinds of occupa-
tional exposure, may also partly explain the continued increase
in incidence. Finally, alcohol was implicated in 15% of breast
cancers in 2015, which argues for similar policies as proved
successful with smoking to fight against alcohol consumption
in women [11].

Regarding testicular cancer, mortality remains very low in
France and continues to decrease (-2.2% per year between
1990 and 2018, Table 1], concomitant with the arrival of treat-
ments that cure the vast majority of patients. In contrast, the
increased incidence of this cancer (+2.6% per year between
1990 and 2018) cannot be explained by improved diagnostic
procedures or by the ageing of the population. Few risk factors
have been identified, apart from a history of cryptorchidism and
a personal or family history of testicular cancer, but several
environmental and occupational risk factors are suspected
and are now preferred avenues for research, such as pesticide
exposure and endocrine disruptors, in particular.

For thyroid cancer, mortality, already very low for this cancer,
is in constant decline (-1.9% per year in men and -3.4% among
women between 1990 and 2018, Tables 1 and 2). The increase in
the incidence rate (+4.4% per year in men and women between
1990 and 2018) is mainly explained by developments in medi-
cal practice and improvements in diagnostic techniques, which
tend to induce an over diagnosis of these cancers, evaluated
at between 70 and 80% in France during the 2003-2007 period
[12]. This increase in incidence is related to that of papillary
cancers, a histological type with very good prognosis, and which
contribute to this difference between the changes in incidence
and changes in mortality [13]. The role of clearly identified risk
factors, such as exposure to ionizing radiation and iodine defi-
ciency, is more difficult to quantify.

Favourable developments with a decline in both incidence
and mortality for several cancers

In men, these developments primarily concern prostate cancer,
colorectal cancer, lip, oral cavity and pharyngeal cancers, laryngeal



cancer and oesophageal cancer; in women, cancer of the cervix
and ovary; in both sexes stomach cancer.

For prostate cancer, which remains the most common locus
in men, the incidence has been declining over the recent period
(mean -3.5% per year between 2010 and 2015, Table 1). This
change must be interpreted in the light of the sharp increase in
the incidence observed until 2005, an episode followed by a rapid
decline related to changes in the practice of individual screening
using the PSA assay [14]. The persistent decline in mortality
between 1990 and 2018 (-2.8% per year] is a favourable factor in
this context, attributable to improvements in treatments and the
role of screening, which makes it possible to diagnose certain
cancers at early stages, rendering them curable.

This is also the case for colorectal cancer in men (Table 1),
the third most common cancer and the second most common
cause of death due to cancer. Already observed in the United
States since 1985 [15], the decline in the incidence of colorectal
cancer is observed in France with a delay of some ten years,
appearing first for rectal cancer from 1995 onwards, then for
colon cancer from 2005. This change is perceptible through the
analysis of trends by topographical sub-sites and mean annual
variations of standardised incidence rates (ASIR]) reported in
Table 1. The introduction of organised screening with the resec-
tion of precancerous lesions and the detection of early cancers
may go some way towards explaining this decrease, along with
that of mortality. The absence of a decrease in the incidence
of colorectal cancer in women is, however, difficult to explain.
By contrast, the analysis of age trends reveals no increase in
incidence among young adults in France as has been observed
in the recent period in the United States, Canada, Australia
and parts of Asia [16-19]. The decline in incidence observed is
nevertheless smaller among young men than among other age
groups, and rates have been slowly increasing among young
women as of 2005. Changes in dietary behaviours among chil-
dren and young adults, the increasing prevalence of obesity,
insufficient physical activity, and changes in screening and sur-
veillance strategies for high-risk individuals may explain this
trend in part.

A combined decrease in both incidence and mortality is also
observed in men for lip, oral cavity and pharyngeal cancers,
laryngeal cancer and oesophageal cancer (Table 1), for which
alcoholand tobacco use are the primary risk factors. Concerning
oesophageal cancer, analysis of trends by histological sub-type
shows an increase in the incidence rate of adenocarcinoma,
which may be a consequence of the increasing prevalence
of obesity, favouring a recrudescence of gastroesophageal
reflux [20].

These favourable developments are also observed in women
for two gynaecological cancers, cancer of the cervix and can-
cer of the ovary. The decline in the incidence and mortality of
cervical cancer, which was already very strong in France in the
1980s and 1990s [1], is largely attributed to the introduction of
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cytological smear screening. The analysis of age trends reveals
a slowing of the decline in incidence from the 2000s onwards
for women 50 to 60 years of age, with a slight increase at the
end of the period (Figure 2b). This may be related to a change
in risk behaviours among women born after 1950, with the use
of contraception, a younger age when first having intercourse,
an increase in the number of partners, and changes in sexual
practices which may contribute to an increase in the preva-
lence of persistent infection by human papillomavirus (HPV) in
these women [21]. The topping-out of screening coverage rates
and the limits of individual screening may also have contrib-
uted to this effect. This same increase in the risk of exposure
to HPV could also explain the increase in the incidence of one
rare cancer, anal cancer, for which age trends also show an
increase, principally in women in the 50 and 60 years age groups
(Figure 2c, Tables 1 and 2).

For ovarian cancer, the primary risk factors are hormonal and
reproductive. The increased and earlier use of oral contracep-
tives may explain the observed decline in incidence. On the other
hand, the decline in mortality cannot be attributed to changes in
survival, which improves little over time and rather reflects the
decline in incidence.

Finally, this favourable situation is observed in both sexes
for stomach cancer, the change in which can be explained by
the decrease in the prevalence and the treatment of the main
risk factor for this cancer, infection by the Helicobacter pylori
bacteria.

Incidence stable for some cancers

Over the period 1990-2018, no significant changes in incidence
were observed for sarcomas, bladder cancer, uveal melanoma,
nasal cavity cancers or central nervous system tumours in
either sex, or in sex-specific cancers of the penis, the vulva and
the body of the uterus (endometrium) (Tables 1 and 2).

Part lll: Haematological malignancies

Incidence in 2018

For 2018, the number of new cases of haematological malig-
nancies® in metropolitan France is estimated at 45,000 (25,000
in men and 20,000 in women), representing nearly 12% of all
new cases of cancer.

Some two-thirds of the cases reported are lymphoid haemato-
logical diseases (Hodgkin lymphoma and non-Hodgkin lymphomal).
Age-standardized incidence rates using the world standard

3. The entity “all haematological malignancies” was analysed using the methodology
used for other cancers and the figures given here are from this analysis. The results
of this entity, however, are not presented in detail due to their limited epidemiological
interest
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population (ASIR) vary by type of haematological malignancy
and by sex (Table 3). Haematological malignancies are more
common in men, with the exception of essential thrombo-
cythaemia. The ratio of incidence rates (ASIR) between males and
females ranged from 0.9 for essential thrombocythaemia to 5.0
for mantle cell lymphoma and hairy cell leukaemia.

The five entities most frequently reported are multiple my-
eloma/plasmacytoma (5,442 new cases), diffuse large B-cell
lymphoma (5,071), myelodysplastic syndromes (4,735), chronic
lymphocytic leukaemia (CLL}/small lymphocytic lymphoma
(4,674) and acute myeloid leukaemia (3,428) (Table 3). These five
diseases account for 53% of all new cases of haematological
malignancies in 2018.

Between 1995 and 2015, 95% of new cases of non-Hodgkin
lymphoma received specific coding, allowing this breakdown
by histological sub-type to be carried out. The proportion of
new cases coded as “non-Hodgkin lymphoma Not Otherwise
Specified” (NHL NOS) over the study period was 5%, which
remained stable over time.

Trends between 1990 and 2018

One of the major interests of this study is the analysis of tempo-
ral trends in incidence for each type and sub-type of haemato-
logical malignancy, which globally differ widely (Table 4).

Firstly, it is possible to distinguish a group of haematological
malignancies for which the mean annual variation (MAV] in the
incidence rate (ASIR) increases by 1% or more in men and/or
women. In this group, we find Hodgkin lymphoma and acute
myeloid leukaemias (studied over the period 1990-2018), but
also follicular lymphoma, diffuse large B-cell lymphoma and
multiple myeloma/plasmacytoma (studied over the 1995-2018
period). For these five loci, the number of new cases increased
over the 1990-2018 period in men and women by +50% and
+64% respectively for Hodgkin lymphoma, by +114% and +115%
for acute myeloid leukaemias, and over the 1995-2018 period by
+181% and +122% for follicular lymphoma, +86% and +82% for
diffuse large B-cell lymphoma and +96% and +74% for multi-
ple myeloma/plasmacytoma. For these five haematological loci,
30% to 60% of the observed increase is due to the increase in
population numbers and its ageing, while 40% to 70% is due to
an increased risk of these diseases, the cause of which remain
to be studied.

There is also a marked increase in the incidence rate in men
and women for haematological loci studied over a shorter
observation period (the last 15 years: 2003-2018): for marginal
zone lymphoma (MAV of the ASIR > +4% per year in both men
and women, which corresponds to an increase in the number of
cases of +157% and +168% respectively], mantle cell ymphoma
in men (+2.2% per year), non-cutaneous mature T/NK-cell
lymphoma (respectively +1.8% and +4.3% in men and women),

myeloproliferative syndromes excluding chronic myeloid leu-
kaemia (CML) in women (+1.2% per year) and chronic myelo-
monocytic leukaemia (respectively +3.2% and +5.0% per year in
men and women).

To facilitate the understanding of changes in these incidence
rates, Figure 3 describes the mean annual variations for each
age group along with the change in incidence rates according
to the year of diagnosis for the principal haematological malig-
nancies. This analysis reveals that the increase in the incidence
of Hodgkin lymphoma is particularly relevant to young adults
aged 20 to 40 years at diagnosis, indicating a higher risk for
more recent cohorts, while for follicular lymphoma the increase
is greatest in the over-70 age group.

In men, the increase in the incidence rate affects all ages
equally for diffuse large B-cell lymphoma, marginal zone lym-
phoma, multiple myeloma/plasmacytoma and acute myeloid
leukaemias (AML). The increase is constant throughout the
study period for diffuse large B-cell lymphoma and marginal
zone lymphoma, but appears to slow-down in 2000 for AML and
in 2005 for multiple myeloma/plasmacytoma. In women, the
changes in incidence rates by age are globally similar, although
more heterogeneous than in men, with the exception of AML.

In addition, certain haematological malignancies such as
Burkitt lymphoma (1995-2018), mature T/NK-cell lymphoma
and myelodysplastic syndromes (2003-2018) show near stable
incidence rates over the observation period.

The incidence rates decrease for four haematological malig-
nancies: lymphoplasmocytic lymphoma/Waldenstrém macro-
globulinemia in both sexes (mean -1.7% per year between
1995 and 2018), CML in men (-0.7% per year between 1990
and 2018J, and but only in the more recent period (2010-2018],
CLL/lymphocytic lymphoma in both sexes (-2.2% per year) and
myelodysplastic syndromes in women (-3.0% per year).

Finally, the trends of certain rare haematological malignancies
could not be estimated due to limited numbers.

Interpretation of results

The interpretation of incidence data for haematological malig-
nancies in 2018 and their changes with time should proceed
entity-by-entity, taking into account information concerning age-
specific incidence rates, provided for the first time.

For example, diffuse large B-cell lymphoma (DLBCL), the most
common histological sub-type of non-Hodgkin lymphoma and
the second most common haematological malignancy in metro-
politan France (with nearly 5,100 new cases in 2018) has an
incidence very similar to that published by registries of the
SEER program in the United States [22]. However, data from
the SEER program show a slight increase in the incidence in



men, significant only in subjects aged 65 or over, while in France
there is an increase in the incidence affecting all age groups
in men and women during the study period, including over the
most recent period (2010-2018), although slowing somewhat
from 2005 onwards in women.

This incidence trend is not associated with a decrease in other
sub-types, in particular the follicular lymphoma sub-type,
which would have argued in favour of a code transfer between
the two histological sub-types. Neither trend is associated with
a decrease in non-specific codes (improvements in diagnosis by
pathologists). The share attributable to demographic changes
(increased population and ageing) accounts for just over half
of the upward trend observed in this study (some 1,200 new
cases of additional DLBCL diagnosed between 1995 and 2018),
with increased risk explaining the other half of this increase
in the number of new cases (more than 1,000 additional cases
diagnosed between 1995 and 2018). There are two possible
explanations for this increased risk: 1) it may originate in
improved access to diagnosis. The impact of this hypothesis, if
accurate and preponderant, would not affect the different age
groups but equally, but would have a preferential impact on the
oldest subjects. It is therefore not retained as an explanation for
our observation. 2) The other hypothesis is based on an increase
in the prevalence of certain risk factors during the study period.

A major initiative of the international InterLymph consortium
(http://epi.grants.cancer.gov/InterLymph) has allowed a detailed
examination of the specific risk factors for the different sub-types
of non-Hodgkin lymphoma (NHL] including DLBCL [23]. An
increased risk of DLBCL is associated with a history of cell-
activated autoimmune disease, hepatitis C virus (HCV) sero-
positivity, a first-degree family history of NHL, and a high
body mass index (BMI). Some occupations are associated with
an increased risk of DLBCL, among them farmers/market
gardeners, hairdressers and operators of handling equipment.
Few studies exist on specific associations between pesticides
and sub-types of NHL. DLBCL is positively associated with expo-
sure to phenoxy herbicides [24]. It should be recalled here that
NHL linked to occupational exposure to pesticides in an agricul-
tural setting can be recognised as occupational diseases. The
data are presented in a corresponding table [25]. Other studies
from the InterLymph consortium provide substantial evidence
for a genetic predisposition to DLBCL and indicate pathways
involved in immune recognition and function in the pathogenesis
of DLBCL [26, 27]. This work proves the aetiological hetero-
geneity among sub-types of lymphoma but also shows that they
share a common aetiological background [28].
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CONCLUSION

These updated estimates of cancer incidence and mortality
for the period 1990-2018 benefit from a major methodological
revision, which makes it possible to publish, for the first time,
incidence data for metropolitan France by sub-type, whether
histological or topographical. Estimates have been made
using the same methodology for a total of 74 cancer types or
sub-types.

These results describe a rather encouraging situation in men,
for which there is a decrease in incidence and mortality for
two of the three most common cancers (prostate cancer and
colorectal cancer], and a decrease in incidence and mortality
of several cancers related to alcohol and tobacco use (cancers
of the lip, oral cavity, pharynx, larynx and oesophagus). The
results, however, show that while the incidence of lung canceris
stable in men, it shows a worrying progression in women. Gaps
in incidence rates between men and women have decreased
considerably since 1990, related to the increase in tobacco use
among women. Trend analysis by histological type shows an
increase in the incidence of lung adenocarcinoma in both sexes,
probably related to changes in the composition and structure of
cigarettes made by the tobacco industry over several decades.

This study, unlike the last, which showed a decrease and then
a stabilisation of the incidence of breast cancer between 2005
and 2010, shows a continuation of the increase in the incidence
of this cancer in recent years. This increase, more moderate
than that observed in the 1990s, is described for all age groups,
except for women 60 years of age. Trend analyses by age also
raise the hypothesis of a recent increase in cancers attributable
to persistent infection with human papillomavirus (HPV) for cer-
vical cancer and anal cancer in women.

This updating of the trends over the period 1990-2018 also makes
it possible to highlight unfavourable trends in the incidence of
certain cancers (cutaneous melanoma, pancreas, liver, and kidney)
often with very different aetiologies, treatments and prognoses.

Preventive efforts need to be maintained and strengthened to
reduce the number of preventable cancers (smoking for lung
cancer, HPV infection for cervical and anal cancer, or natural or
artificial ultraviolet exposures for cutaneous melanomal, as do
those aimed at improving diagnosis and treatment.

Regarding haematological malignancies, distinguishing the
incidence rates according to the main histological types


http://epi.grants.cancer.gov/InterLymph
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considerably improves knowledge of these diseases and makes
it possible not only to follow the trends of each type of haema-
tological malignancy over time but also to generate aetiological
hypotheses and to provide diagnostic and therapeutic possi-
bilities for comparison [29].

Some haematological malignancies show an increasing
incidence, the origin of which does not appear to originate in
registration artefacts or demographic changes. This is the case
of several lymphoid malignancies for which recent work from the
InterLymph consortium has shown a heterogeneity of risk factors
according to histological sub-type, with a common aetiological
background [28]. Certain lymphoma sub-types are associated
with risk factors related to the immune system (history of
autoimmune diseases, for example) of which diffuse large B cell
lymphoma or MALT lymphoma (which is consistent with HIV/AIDS
and organ transplant epidemiology data), while others have few
associations with known risk factors, rather being of genetic

origin, as shown by the results of recent genome-wide association

studies in chronic lymphocytic leukaemia and follicular lymphoma
[30, 31]. The existence of environmental and occupational risk
factors is also proven [23]. Together these different elements
show that significant scope remains for aetiological research on
these diseases and the interactions between environmental and
genetic factors.

As aresult of the new breakdown of haematological malignancies
for this incidence report, the corresponding data for mortality
are not available. However, a recent publication of net survival in
France over the same period and according to the same classi-
fication of haematological malignancies is available [32], and a
new publication is planned for 2020.

This publication is the result of a partnership between Francim (the
French network of cancer registries), the Hospices civils de Lyon
(HCL, Service de Biostatistique-Bioinformatique), Santé publique
France (the French national public health agency), and the Institut
national du cancer (INCa, the French National Cancer Institute].

FIGURE1 | Trendsinincidence rates (ASIR™) of lung cancer by histological type and by sex between 1990 and

2018 in metropolitan France - Logarithmic scale
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(1) ASIR: Age Standardised Incidence Rate, standardised according to the age structure of the world population, expressed as a number of cases per 100,000 person-years.

Source: Data from the cancer registries of the Francim network
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TABLE1 | Solid tumours: Estimated incident cases/deaths, incidence rate/mortality rate (ASIR/ASMR!") by
site in 2018, and trends (1990-2018 and 2010-2018) in metropolitan France, in men

Incidence Mortality
Situation in 2018 Mean annual variation (%) and [CI 95%] Situation in 2018 Mean annual variation (%) and [CI 95%]
Numberof - Incidellre 1990-2018 20102018 Nmber  Mortally 1990-2018 2010-2018
Lip-oral cavity-pharynx®? 10,055 18.3 -1.9 [-2.4;-1.4] 2,898 4.9
Oesophagus®? 4,251 6.8 -1.9 [-2.5;-1.2] 2,851 4.3
Stomach 4,264 6.3
Small intestine® 974 1.6 - -
Colon-rectum®? 23,216 34.0 -0.6 [-0.7;-0.5] -1.4 [-1.7;-1.11 9,209 11.5 -1.6 [-1.7;-1.6] -1.8 [-2.1;-1.6]
Colon 14,597 20.7 -0.3 [-0.4;-0.21 -1.1 [-1.5;-0.8] - - - - - -
Rectum 8,249 12.7 -1.0 [-1.2;-09] -1.9 [-2.3;-1.5] - - - - - -
Anus 479 0.8 15 [0.7;2.2] - - - - - -
Liver 8,150 12.5 1.6 [1.4;1.8] 04 [-0.1;09] 6,303 9.0 -0.5 [-0.6;-0.4]1 -0.7 [-1.0;-0.4]
Gallbladder and bile ducts® 1,533 2.1 1.1 [0.7;15] 1.1 [0.7;1.5] - - - - - -
Pancreas 7,301 11.0 5,790 8.2 0.3 [0.2;0.4] 0.4 [0.2;0.7]
Nasal cavity, sinuses and ears® 552 1.0 -0.7 [-1.4;-01] -0.7 [-2.2;0.9] - - - - - -
Larynx 2,753 4.8 819 1.2
Lung®? 31,231 50.5 -0.1 [-0.2;0.0] -0.3 [-0.6;0.0] 22,761 34.7 -1.2 [-1.2;-11] -1.6 [-1.8;-1.5]
Adenocarcinomas 15,293 26.2 - - - - - -
Squamous cell carcinomas 7,331 11.3 - - - - - -
Small cell carcinomas 3,363 5.5 -0.9 [-1.2;-0.6] -0.9 [-1.5;-0.2] - - - - - -
Melanoma of the skin 7,886 14.2 1.7 0.9 [0.7;1.1] 0.1 [-0.4;0.7]
Sarcoma®? 2,658 5.2 0.1 [-0.3;04] -1.2 [-2.1;-0.2] - - - - - -
Penis® 449 0.7 0.0 [NC] 0.0 [NC] - - - - - -
Prostate” 50,430% 81.5W
Testis? 2,769 8.7
Kidney? 10,254 17.1 1.7 15191 1.8 [1.4;22] 3818 5.0 03 [0.2;04] 13 [0.9;1.6]
Bladder 10,626 14.3 -0.7 [-0.8;-0.5] -0.3 [-0.7;0.1] 4,112 4.7 -1.4 [-15;-13] -15 [-1.8;-1.2]
Uveal melanoma® 240 0.4 -0.1 [-1.0;-0.8] -1.3 [-3.3;0.7] - - - - - -
Central nervous system? 3,280 6.7 08 [0.6;1.1] 0.6 [02;1.1] 2,346 4.3 03 [0.2;05] 09 [05;1.3]
Thyroid®? 2,600 5.6 _ 159 0.2 -1.9 [-2.2;-15] -1.6 [-2.4;-0.9]
All cancers 204,583 330.2 0.1 [01;0.2] -14 [-1.6;-1.3] 89,621 123.8 -1.8 [-1.8;-1.8] _
Sources: Incidence: Data from the cancer registries of the Francim network. Mortality: Data Cl 95: 95% confidence interval
from CépiDc - Inserm. For each site, sub-site, and sub-type, the list of selected codes is NC: Not calculated

presented in the materials and methods section of the report.
" ASIR/ASMR: Rates standardised according to the age structure of the world population

expressed as the number of cases (Age Standardised Incidence Rate - ASIR] or deaths (Age Legend: Mean annual variation 1990-2018 or 2010-2018
Standardised Mortality Rate - ASMR) per 100,000 person-years.

12 Site showing subdivisions by topographic sub-sites/histological sub-types (warning: the sum I - 42%

of sub-site/sub-type estimates may differ slightly from that of the site as a whole - see methods). > +1% and < +2%
13 “New" site with regard to the previous study 1980-2012 [1]. > -1% and < +1%
" The estimate for the incidence of prostate cancer is for the year 2015 and the mean annual > -2% andD <-1%
variations cover the periods 1990-2015 or 2010-2015 (see methods).  ——— <-2%
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TABLE 2 | Solid tumours: Estimated incident cases/deaths, incidence rate/mortality rate (ASIR/ASMR!") by
site in 2018, and trends (1990-2018 and 2010-2018) in metropolitan France, in women

Incidence

Mortality

Situation in 2018

Mean annual variation (%) and [CI 95%]

Situation in 2018

Mean annual variation (%) and [CI 95%]

;‘:x::sr:sf '“:L‘::L‘,‘e 1990-2018 2010-2018 o’:‘;’::tirs M‘r’;t‘:(ﬂ',‘y 1990-2018 2010-2018

Lip-oral cavity-pharynx? 3,637 58 | 18 [1.521 17 [09:24] 924 12  -04 [-0.6;-02] 0.2 [-0.5;0.8]
Oesophagus®? 1,194 1.5 0.9 [0.5;1.3] 0.9 [0.5;1.3] 874 1.0 -0.3 [-0.5;-0.1 0.2 [-0.5;0.8]
Stomach 2,293 2.7 -1.9 [-2.2;-1.6] -1.4 [-1.9;-0.8] 1,478 1.5
Small intestine® 772 1.0 - - - -
Colon-rectum? 20,120 23.9 0.0 [-0.1;0.1] 0.0 [-0.3;0.3] 7,908 6.9 -1.6 [-1.6;-1.5] -1.6 [-1.8;-1.3]

Colon 13,217 14.8 -0.1 [-0.2;0.11 -0.1 [-0.5;0.2] - - - - - -

Rectum 5,495 6.9 -0.5 [-0.7;-0.3] -0.9 [-1.4;-0.4] - - - - - -

Anus 1,532 2.4 - - - - - -
Liver 2,430 2.9 2,394 2.3 0.4 [0.3;0.6] 0.3 [-0.1;0.8]
Gallbladder and bile ducts® 1,432 1.4 -1.2 [-1.6;-0.8] -1.0 [-1.7;-0.2] - - - - - -
Pancreas 6,883 7.7 5.5 1.2 [1.1;1.3] 1.4 [1.2;1.7]
Nasal cavity sinuses and ears®® 254 0.4 1.0 [0.1;1.91 1.0 [0.1;1.9] - - - - - -
Larynx 407 0.7 0.0 [NC] 0.0 [NC] 131
Lung®? 15,132 23.2

Adenocarcinomas 9,498 15.1

Squamous cell carcinomas 1,648 2.4

Small cell carcinomas 1,644 2.7
Melanoma of the skin 7,627 14.2 0.2 [-0.1;0.4] -0.3 [-0.9;0.3]
Sarcoma>? 2,636 4.9 0.7 [0.4;1.11 -0.1 [-0.8;0.6] - - - - - -
Breast 58,459 99.9 1.1 [1.0;1.2] 0.6 [0.3;0.9] 12,146 14.0 -1.3 [-1.4;-1.2] -1.6 [-1.8;-1.4]
Cervix uteri* 2,920 6.1 -1.8 [-2.1;-1.5] -0.7 [-1.5;0.00 1,117 1.7 _ -1.1 [-1.7;-0.6]
Corpus uteri'! 8,224 11.0 0.1 [-0.1;0.3] 0.0 [-0.5;0.4] 2,415 2.3 -0.5 [-0.6;-0.3] 0.4 [0.0;0.8]
Ovary®? 5,193 7.5 -1.0 [-1.2;-0.8] -1.1 [-1.5;-0.7] 3,479 3.9 -1.5 [-1.7;-1.4] -1.7 [-2.1;-1.4]
Vulva® 838 0.9 -0.3 [-0.9;0.2] -0.2 [-1.6;1.3] - - - - - -
Kidney? 5,069 7.1 1.4 [1.2;1.7] 1.5 [1.0;20] 1,77 1.5 -0.6 [-0.8;-0.4] 0.2 [-0.3;0.4]
Bladder 2,448 2.4 -0.2 [-0.5;0.1] 0.4 [-0.5;1.3] 1,223 0.9 -1.2 [-1.4;-1.0] -1.0 [-1.5;-0.5]
Uveal melanoma® 208 0.3 -0.1 [-1.1;09] -2.0 [-4.4;0.4] - - - - - -
Central nervous system'? 2,606 4.5 0.6 [0.3;1.0] 0.5 [-0.1;1.0] 1,782 2.7 0.3 [0.1;05] 0.9 [04;1.4]
Thyroid®? 8,065 18.5 227 0.2
All cancers 177,433 274.0 1.1 [1.1;1.2] 0.7 [05;09] 67817 722 -0.8 [-0.8;-0.8] -0.7 [-0.8;-0.6]

Sources: Incidence: Data from the cancer registries of the Francim network. Mortality: Data
Inserm. For each site, sub-site, and sub-type, the list of selected codes is

from CépiDc -

presented in the materials and methods section of the report.
1" ASIR/ASMR: Rates standardised according to the age structure of the world population

expressed as the number of cases (Age Standardised Incidence Rate - ASIR) or deaths (Age

Standardised Mortality Rate - ASMR) per 100,000 person-years.

12 Site showing subdivisions by topographic sub-sites/histological sub-types (warning: the sum
of sub-site/sub-type estimates may differ slightly from that of the site as a whole - see methods).

13 “"New" site with regard to the previous study 1980-2012 [1].

1 Given the large number of deaths included under “uterus with no other indications” [NOI), deaths
due to cancers of the cervix and body of the uterus are estimated from all deaths due to cancer of

the uterus.

NC: Not calculated

Cl 95: 95% confidence interval

Legend: Mean annual variation 1990-2018 or 2010-2018

| > +2%
> +1% and < +2%
>-1%and < +1%
>-2%and < -1%
| <-2%
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FIGURE 2 | Trends in incidence rate of breast, cervical and anal cancers by age for women, between 1990

and 2018 in metropolitan France - Logarithmic scale

a- Breast cancer

Women
Age l(years) Rate!" 1990 Rate!" 2018 a,:?[‘g? ;Z':,}n]
40 98.6 127.8 0.9[0.5; 1.3]
50 2171 298.1 1.1[0.9; 1.4]
60 234.3 302.5 0.910.7;1.2]
70 263.0 442.7 1.9 [1.6; 2.2]
80 248.9 342.5 1.1[0.8; 1.5]
b- Cancer of the cervix
Age (years) Rate" 1990 Rate!" 2018 alnl\[\gzll ;‘:5/",,}“]
30 10.7 4.6 -3.0[-3.8;-2.2]
40 20.6 14.5 -1.2[-1.8;-0.7]
50 21.4 18.1 -0.6 [-1.2;0.0]
60 25.9 13.6 -2.3[-2.9;-1.7]
70 29.2 8.9 -4.1[-4.8; -3.4]
80 24.2 12.2 -2.4[-3.2; -1.7]
c- Cancer of the anus
Women
Age (years) Rate” 1990 Rate!" 2018 arl:/:iA[\::uI];nS/o“}o]
40 0.4 1.2 3.5[1.5;5.5]
50 1.5 6.5 5.3[4.1; 6.6]
60 3.3 10.2 4.1[3.1;5.1]
70 6.2 12.1 2.4[1.5; 3.4]
80 8.1 8.1 0.0[-1.0;1.0]

"Incidence rate expressed as a number of cases per 100,000 person-years
2 MAV: mean annual variation and 95% confidence interval
Source: Data from the cancer registries of the Francim network
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TABLE 3 | Haematological malignancies: Estimated incident cases, median age at diagnosis, raw incidence
rate!” and standardised incidence (ASIR?), sex ratio®, by sex, in 2018, in metropolitan France

HODGKIN LYMPHOMA

Number of incident Mec_llan g€ pawincidence Standardised Sex
cases estimated at diagnosis rate” incidence rate” ratio®
Morphological codes ICD-03 (years)
Total M F M F M F M F M/F

9650/3 to 9655/3, 9659/3, 9661/3to 9667/3 2,127 1,240 887

38

KK

3.9

2.6

3.7

2.7

NON-HODGKIN LYMPHOMAS (NHL)

CLL/Small lymphocytic lymphoma 9670/3, 9823/3 4,674 2,770 1,904 71 73 8.8 5.7 4.0 2.1 1.9

Follicular lymphoma (> 9690/3 & < 9698/3), 9597/3 3,066 1,658 1,408 65 68 53 4.2 2.9 2.0 1.5
. 9678/3, 9679/3, 9680/3, 9684/3, 9688/3,

Diffuse large B-cell lymphoma 9712/3, 9735/3, 9737/3, 97383 5,071 2,778 2,293 69 7 8.8 6.8 4.7 3.2 1.5

Mantle cell lymphoma 9673/3 887 673 214 70 73 2.1 0.6 1.0 0.2 5.0

Burkitt lymphoma 9687/3, 9826/3 220 149 71 40 57 0.5 0.2 0.5 0.2 25

Marginal zone lymphoma 9689/3, 9699/3 2,790 1,457 1,333 69 72 4.6 4.0 2.3 1.7 1.4

Multiple myeloma/plasmacytoma (> 9731/3 & < 9734/3) 5,442 2,822 2,620 70 74 9.0 7.8 4.2 2.9 1.4

LPL/Waldenstrém macroglobulinemia  9761/3, 9671/3 1,317 892 425 73 73 2.8 1.3 1.2 0.5 2.4

Hairy cell leukaemia 9940/3 304 243 61 63 59 0.8 0.2 0.5 0.1 5.0

(> 9700/3 & < 9719/3], 9827/3, 9831/3,

T/NK-cell lymphoma (NHL T) 9834/3, 9948/3, 9724/3, 9725/3, 9724/3 1,777 997 780 66 67 3.2 2.3 1.8 1.3 1.4
Cutaneous T/NK lymphoma Same codes & topography = C44 809 516 293 65 63 1.6 0.9 0.9 0.5 1.8
Non-cutaneous T/NK lymphoma Same codes & topography = C44 1,136 625 511 67 69 2.0 1.5 1.1 0.8 1.4

Precursor cell lymphoblastic 9727/3, 9728/3, 9729/3, 9835/3, 9836/3, 900 517 383 17 18 16 11 20 15 13

leukaemia/lymphoma (B, T or NOS)

9837/3, [> 9811/3 & < 9818/3)

9805/3, (> 9806/3 & < 9809/3),

ACUTE MYELOID LEUKAEMIAS 9840/3, (> 9860/3 & < 9874/3), 3,428 1,787 1,641

(2 9891/3 & < 9931/3], 9984/3
9866/3 228 146

Acute promyelocytic leukaemia 82 57 54 0.5 0.2 0.3 0.2 1.5

CHRONIC MYELOPROLIFERATIVE NEOPLASMS (MPN)
9863/3, 9875/3

Chronic myelogenous leukaemia (CML) 872 480 392 61 62 1.5 1.2 1.0 0.7 1.4

MPN other than CML 9950/3, 9960/3-9964/3 3,762 1,824 1,938 69 72 5.8 5.8 2.9 2.5 1.2
Primary myelofibrosis 9961/3 520 273 247 T 72 0.9 0.7 0.4 0.3 1.3
Polycythemia vera 9950/3 1,129 603 526 68 72 1.9 1.6 1.0 0.6 1.7
Essential thrombocythaemia 9962/3 2,057 862 1,195 69 73 2.7 3.6 1.4 1.5 0.9

9980/3, 9982/3, 9983/3, 9985/3,

MYELODYSPLASTIC SYNDROMES 9986/3, 9989/3, 9991/3, 9992/3

4,735 2,894 1,841

CHRONIC MYELOMONOCYTIC LEUKAEMIA
AND OTHER MDS-MPN

9876/3, 9945/3, 9946/3, 9975/3

1,439 853 586 77

"Number of new cases per 100,000 person-years

2 ASIR: Incidence rates standardised according to the age structure of the world population and expressed per 100,000 person-years
¥ Ratio of males to females for standardised incidence rates

M: Men, F: Women

CLL: Chronic lymphocytic leukaemia

LPL/Waldenstrom: Lymphoplasmocytic lymphoma/Waldenstrém macroglobulinemia

MDS-MPN: myelodysplastic syndromes - Myeloproliferative neoplams

Warning: The sum of estimates for sub-entities may differ from that of the site as a whole - see methods.

Source: Data from the cancer registries of the Francim network
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TABLE 4 | Haematological malignancies: Trends in incidence (ASIR'") between the start of the study period
and 2018, by sex, in metropolitan France

Mean annual variation (%) and [CI 95%]

Start?-2018 2010-2018

Start
of study Men Women Men Women
period

HODGKIN LYMPHOMA

NON-HODGKIN LYMPHOMAS (NHL)

CLL/Small lymphocytic lymphoma 1990 0.0 [-0.3;0.3] -0.1 [-0.4;0.3]

1990 1.2 [0.7;1.61 1.7 [1.2;221 1.7 [0.5;2.9] 0.6 [-0.7;1.9]

Follicular lymphoma 1995

Diffuse large B-cell lymphoma 1995 1.1 [0.7;1.5] 1.5 [0.9;2.00 0.9 [0.3;1.5] 1.0 [0.1;1.9]

Mantle cell lymphoma 2003

Burkitt lymphoma 1995  -0.2 [-1.6;1.2] 0.0 [NCI]

Marginal zone lymphoma 2003

Multiple myeloma/plasmacytoma 1995 1.1 [0.7;1.5] 0.6 [0.1;1.00 0.1 [-0.7;09] 0.4 [-0.2;1.1]

LPL/Waldenstrém macroglobulinemia 1995  -1.7 [-2.4;-1.0] -1.7 [-25;-08] -1.5 [-2.2;-0.8] _

Hairy cell leukaemia 1990 1.2 [0.2;23] 0.0 [NCI] 0.1 [-2.4;27] 0.0 [NC]

T/NK-cell lymphoma (NHL T) 2003 0.0 [NC] 2.0 [0.6;3.4] 0.0 [NC] 2.0 [0.6;3.4]
Cutaneous T/NK lymphoma 2003 0.0 [NC] 0.0 [NCI] 0.0 [NC] 0.0 [NC]

Non-cutaneous T/NK lymphoma 2003 1.8 [0.2;3.5] _

Precursor cell lymphoblastic leukaemia/lymphoma
(B, T or NOS)

1995 0.0 [NC] 0.0 [NC] 0.0 [NCI] 0.0 [NC]

ACUTE MYELOID LEUKAEMIAS 1990 1.2 [0.8;1.6] 0.9 [0514] 08 [-02;1.8] 0.7 [0.1;1.4]

Acute promyelocytic leukaemia

CHRONIC MYELOPROLIFERATIVE NEOPLASM (MPN)

Chronic myelogenous leukaemia (CML) 1990  -0.7 [-1.3;-0.11 0.0 [NC] -0.4 [-1.5;0.8] 0.0 [NC]
MPN other than CML 2003 0.0 [NC] 1.2 [0.3;2.0] 0.0 [NC] 1.1 [0.3;2.0]
Primary myelofibrosis 2003 0.0 [NC] _

Polycythemia vera 2003 0.0 [NC] 1.7 [0.0;3.4] 0.0 [NC] 1.6 [0.0; 3.4]
Essential thrombocythaemia 2003 0.7 [-0.7;2.11 1.1 [-0.2;25] 0.9 [-05;23] -0.3 [-2.5;1.9]
LTl 00 |
CHRONIC MYELOMONOCYTIC LEUKAEMIA

AND OTHER MDS-MPN

WASIR: Incidence rates standardised according to the age structure of the world population
and expressed per 100,000 person-years

12 The usable incidence period varies from 15 to 28 years depending on the data available for
each type of haematological malignancy

C195%: 95% confidence interval Legend: Mean annual variation Start of period-2018 or 2010-2018
CLL: Chronic lymphocytic leukaemia

LPL/Waldenstrém: Lymphoplasmocytic lymphoma/Waldenstrsm macroglobulinemia I > +2%

MDS-MPN: myelodysplastic syndromes - Myeloproliferative neoplams >+1% and < +2%

NC: Not calculated >-1%and < +1%
Source: Data from the cancer registries of the Francim network I z '2/°<af'2do/; 1%
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FIGURE 3 | Trends in incidence rates between the start of the study period and 2018, in metropolitan
France by sex and age, for the main haematological malignancies for which incidence increases over the
period of the study - Logarithmic scale

Hodgkin lymphoma
Men Women
Age [years) Rate'"1990 Rate'"'2018 MAV? (%) and [CI 95%] Rate'"1990 Rate'"2018 MAV® (%) and [CI 95%]
20 3.8 6.0 1.701.1; 2.3] 3.2 6.7 2.711.8;3.6]
30 4.4 6.5 1.410.9; 1.9] 3.1 4.8 1.6[0.7; 2.5]
40 3.3 b4 1.0[0.5; 1.5] 2.2 2.2 0.0[-1.0; 1.1]
50 3.1 3.7 0.7[0.1;1.2] 1.5 2.1 1.0[-0.2; 2.2]
60 2.9 3.2 0.4[-0.2;1.0] 1.2 1.9 1.5[0.2; 2.8]
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Follicular lymphoma
Men Women
Age [years) Rate!" 1995 Rate" 2018 MAV® (%) and [C1 95%] Rate!" 1995 Rate!”2018 MAV®? (%) and [CI 95%]
40 1.7 2.2 1.1[-0.8;3.0] 1.1 1.0 -0.5[-2.6; 1.7]
50 3.6 6.4 2.5[1.2;3.9] 3.4 4.4 1.1[-0.4; 2.5]
60 5.6 10.7 2901.7;4.1] 5.1 7.7 1.810.6; 3.0]
70 6.1 16.7 4.51[3.3;5.8] 5.0 121 3.9[2.7;5.1]
80 6.8 16.1 3.8[2.2;5.5] 7.2 14.4 3.1[1.7; 4.5]
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Incidence rate expressed as a number of cases per 100,000 person-years
'MAV: mean annual variation and 95% confidence interval
Source: Data from the cancer registries of the Francim network



NATIONAL ESTIMATES OF CANCER INCIDENCE AND MORTALITY IN METROPOLITAN FRANCE BETWEEN 1990 AND 2018
STUDY BASED ON THE FRENCH NETWORK OF CANCER REGISTRIES, FRANCIM. OVERVIEW

FIGURE 3 (CONT) | Trends in incidence rates between the start of the study period and 2018, in metropolitan
France by sex and age, for the main haematological malignancies for which incidence increases over the
period of the study - Logarithmic scale

Diffuse large B-cell lymphoma
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Age [years) Rate!"1995 Rate'"2018 MAV? (%) and [CI 95%] Rate'"1995 Rate'"'2018 MAV® (%) and [CI 95%]
40 2.8 35 1.100.7;1.5] 1.8 2.2 0.8[-1.0; 2.7]
50 4.9 6.3 1.100.7;1.5] 3.1 L.t 1.5[0.0; 3.0]
60 10.2 13.1 1.100.7;1.5] 6.2 8.0 1.110.0; 2.3]
70 19.2 24.7 1.1[0.7;1.5] 13.3 14.1 0.3[-0.7;1.2]
80 32.0 41.2 1.1[0.7;1.5] 20.5 27.3 1.3[0.4; 2.2]
Incidence, Men Incidence, Women
3
8 4
o M M/@N—\_e _____
9 4
2 e
s o W 3 W
o J
o 4—/’/%/_”/’_,_’—# /4/’,‘/"
A_,_,,_g/k_’é—_/é _____ o A_/A/A”‘A’A _____
1 9‘90 1 9‘95 20b0 2605 Zd1 0 261 5 1 950 1595 2d00 2605 20‘1 0 2d1 5
Year Year
Age -4 40 —+ 50 —— 60 —<— 70 80
Marginal zone lymphoma
Men Women
Age [years) Rate'"2003 Rate'"2018 MAV® (%) and [C1 95%] Rate'"2003 Rate'"'2018 MAV@ (%) and [CI 95%]
40 0.7 1.5 4.7[3.4;5.9] 0.5 1.2 5.901.3;10.8]
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60 35 6.9 4.7[3.4;5.9] 3.4 5.0 2.5[0.1;5.1]
70 7.8 15.4 4.713.4;5.9] 5.1 9.1 3.9[1.6;6.1]
80 11.5 22.7 4.713.4;5.9] 5.6 16.7 7.6[5.3;10.0]
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FIGURE 3 (CONT) | Trends in incidence rates between the start of the study period and 2018, in metropolitan
France by sex and age, for the main haematological malignancies for which incidence increases over the
period of the study - Logarithmic scale

Multiple myeloma/plasmacytoma

Men Women
Age [years) Rate!"1995 Rate'"2018 MAV? (%) and [CI 95%] Rate'"1995 Rate'"'2018 MAV® (%) and [CI 95%]
40 0.9 1.2 1.100.7;1.5] 0.7 1.1 2.4[-0.4;5.2]
50 4.2 5.4 1.100.7;1.5] 3.7 3.8 0.1[-1.4;1.6]
60 11.1 14.1 1.100.7;1.5] 9.6 9.0 -03[-1.3;08]
70 22.8 29.1 1.1[0.7;1.5] 17.5 21.1 0.810.0;1.7]
80 38.0 48.6 1.1[0.7; 1.5] 28.4 37.1 1.2[0.4; 2.0]
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