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INTRODUCTION 

 
1.1  Épidémiologie du cancer du sein chez la femme 

 

Au niveau mondial, le cancer du sein est le plus fréquent chez la femme avec 2,3 millions de 

nouveaux cas en 2020, devant le cancer du poumon (Figure 1). Il existe de grandes disparités 

concernant les taux d’incidence en fonction des régions du monde. Le taux d’incidence est plus 

élevé dans les pays développés (Europe, Australie, Amérique du Nord) alors que les taux de 

mortalité sont plus importants dans les pays en voie de développement (1). L’évolution des 

facteurs de risques et la mise en place du dépistage organisé dans les pays développés à partir 

des années 1990 expliquent en grande partie ces écarts d’incidence.  

 

Figure 1. Types de cancer le plus fréquent chez la femme en 2020 par pays (1) 
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Le taux d’incidence standardisé est en constante augmentation. Il est passé de 39,2 pour 100 000 

habitants à 45,9 pour 100 000 habitants entre 1990 et 2017 tout âge confondu dans le monde. 

Cependant, l’augmentation du taux d’incidence pour cette même période est plus forte dans les 

pays en voie de développement (2). 

En France, le cancer du sein est responsable d’environ un tiers des nouveaux cas de cancer. 

Avec un peu plus de 12000 décès par an en 2018, il constitue la première cause de mortalité par 

cancer. En revanche, le taux de mortalité est en constante diminution sur les trois dernières 

décennies (Figure 2). L’amélioration des traitements (hormonothérapie et thérapies ciblées 

notamment) et le dépistage organisé sont à l’origine de ce phénomène. 

 

Figure 1. Incidence et mortalité du cancer du sein par classe d'âge en France de 1990 à 2015 
(3) 
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1.2  Facteurs de risque  

 

Il existe aujourd’hui des facteurs de risque bien établi de cancer du sein. Nous distinguerons les 

facteurs de risque dit « non modifiables » (hormonaux et génétiques) des facteurs de risque dit 

« modifiables » (liés au mode de vie/environnementaux). 

Facteurs de risques non modifiables :  

- L’âge : il représente un des plus importants facteurs de risque. Selon les données de 

l’Inca de 2016, l’âge moyen au diagnostic est de 63 ans en France et l’incidence 

augmente avec l’âge.  

- Le sexe féminin : 99% des cancers du sein touchent la femme. En effet, les femmes ont 

des cellules mammaires très sensibles aux œstrogènes et à la progestérone ainsi qu’aux 

variations de ces deux hormones. 

- Les facteurs hormonaux : ils jouent également un rôle majeur dans la carcinogénèse 

mammaire : des premières règles précoces et une ménopause tardive augmentent le 

risque de cancer du sein du fait d’une imprégnation hormonale plus longue (4).  

- Les facteurs génétiques : en France, environ 5 à 10% des cancers du sein chez la femme 

sont secondaires à une mutation BReast CAncer 1 ou 2 (BRCA) (5). Ces gènes sont 

majoritairement transmis de façon autosomique dominante. Une femme porteuse de la 

mutation BRCA1 aura un risque cumulatif de 65% de développer un cancer du sein au 

cours de sa vie. Pour la mutation du gène BRCA2, le risque s’élève à 45% avant 70 ans 

(6). En comparaison, dans la population générale, le risque cumulatif est de 10%. De 

plus, les femmes ayant un parent au premier degré atteint d’un cancer du sein sont plus 

à risque de développer la maladie que les femmes sans parent affecté (7). 
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Facteurs de risques modifiables : 

- Alcool : souvent oublié par rapport à d’autres cancers, l’alcool est un facteur de risque 

majeur de cancer du sein (8). Selon les données du centre international de la recherche 

sur le cancer (CIRC) 2018, on estime qu’environ 15% des cancers du sein seraient dus 

à l’alcool. Les différents mécanismes seraient d‘une part l’augmentation du taux 

d’œstrogènes favorisant la carcinogénèse et d’autre part une modification de la densité 

mammaire (9). 

- Tabac : même si plusieurs études montrent une augmentation du risque relatif de cancer 

du sein attribuable au tabac, cette association reste controversée. En effet, le tabagisme 

est fortement lié à la consommation d’alcool. Ainsi, évaluer l’effet seul du tabac sur le 

risque de cancer du sein est difficile. Il semblerait que le tabagisme entraine un risque 

accru de cancer du sein surtout chez les femmes qui commence à fumer tôt (avant 17 

ans) (10). 

- Radiations ionisantes : il est clairement établi depuis une quarantaine d’années que le 

traitement par radiothérapie du lymphome de Hodgkin entraine un risque accru de 

cancer du sein. Ce risque est croissant dans le temps, jusqu’à 14% 35 ans après le 

diagnostic (11). Par conséquent, un dépistage personnalisé est recommandé en France 

chez ces patientes à haut risque. 

- Activité physique : pratiquer une activité physique régulière réduit significativement le 

risque de cancer du sein quel que soit le stade ménopausique même si les femmes en 

pré-ménopause en bénéficient le plus (12). 

- Surpoids/obésité : comme pour d’autres cancers, le surpoids et l’obésité sont à l’origine 

d’un risque plus important de cancer du sein chez la femme ménopausée. En effet, ces 

dernières souffrant de surpoids ou d’obésité ont un tissu adipeux plus important que les 
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femmes qui ont un poids normal, ce qui entraine une augmentation du taux d’œstrogènes 

circulant synthétisées par le tissu adipeux. Ainsi, un indice de masse corporelle > 

25kg/m2 est associé à un risque plus élevé de cancer du sein hormonosensible. A 

l’inverse, les femmes pré-ménopausées en surpoids ou obèse ont plus fréquemment des 

cycles anovulatoires avec une clairance des œstrogènes plus importante par le foie d’où 

l’effet protecteur de l’obésité sur le cancer du sein hormonosensible dans cette catégorie 

(13,14). 

- Facteurs reproductifs : avoir un premier enfant avant 30 ans réduit le risque de cancer 

du sein. De même, plus le nombre de naissance augmente, plus le risque diminue (15). 

L’allaitement est un facteur protecteur du cancer du sein (16). 
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1.3 Particularités chez la femme jeune 
 

Le taux d’incidence standardisé du cancer du sein chez la femme jeune (< 40ans) ne cesse 

d’augmenter depuis 1990, notamment en France et aux Etats-Unis (Figure 3). 

 

Figure 2. Taux d'incidence standardisé du cancer du sein chez la femme jeune par année en 
France et aux Etas Unis (17). 

 

Les études épidémiologiques sur le cancer du sein sont de plus en plus nombreuses. Leur 

objectif est de mettre en place une stratégie de prévention primaire afin de diminuer le risque 

de développer la maladie. En revanche, très peu d’entre elles ciblent les femmes jeunes. La 

recherche actuelle chez les femmes jeunes se tournent volontiers vers la génétique et les 

stratégies thérapeutiques mais rarement sur les stratégies de prévention. Les facteurs de risque 

diffèrent selon le statut ménopausique probablement par une activité oestrogénique différente. 

Des facteurs de risques comme par exemple la densité mammaire, le nombre d’enfants, le 

travail de nuit et l’allaitement sont essentiels à prendre en compte chez la femme jeune (18). 
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Le cancer du sein est une maladie particulièrement hétérogène tant sur le plan morphologique 

que moléculaire. Chez la femme jeune, le cancer du sein a la particularité d’être plus agressif 

par rapport aux femmes plus âgées (19). La mortalité spécifique est plus importante, 

particulièrement pour les stades précoces. En effet, pour les stades plus avancés, les femmes 

jeunes subissent des traitements plus lourds que les femmes plus âgées diagnostiquées au même 

stade de part des comorbidités plus rares et leur jeune âge. Il y a aussi une proportion plus faible 

de carcinome in situ. Le jeune âge est associé à une taille des tumeurs plus importante et à un 

envahissement ganglionnaire plus fréquent (20,21). Toutes ces caractéristiques entrainent un 

pronostic plus sombre (22,23). La part des cancers triples négatifs est d’environ 20% chez les 

femmes jeunes contre 15% chez les femmes plus âgées avec un risque plus élevé de décès (24–

26). Nous constatons également 20 à 25% de cancers HER2 surexprimé contre environ 14% 

chez les femmes plus âgées mais la majorité des séries ne montrent pas de rôle du jeune âge sur 

le pronostic pour ce sous type moléculaire (25,27). Les tumeurs de type luminal (définies 

comme exprimant les récepteurs aux œstrogènes et à la progestérone) sont moins fréquentes et 

le risque de décès est plus élevé. Les femmes jeunes sont également plus impactées en terme 

de mortalité spécifique par l’absence d’hormonothérapie adjuvante par Tamoxifène (28). 

Sur le plan biologique, certaines mutations génétiques touchent préférentiellement la femme 

jeune : 

Le gène BRCA : il s’agit d’un gêne suppresseur de tumeur, qui maintient l’intégrité génomique 

notamment par la réparation des dommages de l’ADN. Le gêne BRCA1 a un rôle dans la 

différentiation des cellules mammaires. Sa mutation entraine la prolifération de cellules 

mammaires indifférenciées (29). De plus, le gêne BRCA1 régule l’expression des récepteurs à 

la progestérone : il a été démontré que le taux d’expression de ces récepteurs est plus important 

chez les patientes portant la mutation BRCA1. Ce processus favorise la carcinogénèse 

mammaire par la signalisation paracrine des récepteurs à la progestérone (30). La fréquence de 

la mutation BRCA augmente chez les patientes ayant une tumeur triple négatif (31). 
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Plus récemment, les mutations somatiques du gène GATA3 (impliqué dans le développement 

de la glande mammaire et la différenciation des lymphocytes T) ont été décrites comme pouvant 

être responsables du développement du cancer du sein spécifiquement chez les femmes jeunes 

(32). Ces mutations engendrent également une résistance à l’hormonothérapie ce qui prend 

toute son importance car, comme nous l’avons vu, les cancers du sein luminaux chez les 

femmes jeunes sont associés à une survie plus courte (33). Ainsi, des thérapies ciblées sur ces 

mutations chez les femmes jeunes qui présentent un cancer mammaire luminal pourraient être 

une piste de recherche.  

Par ailleurs, le cancer du sein survenant pendant la grossesse ou peu de temps après est associé 

à un mauvais pronostic (34). Il y a également plus de risques de développer un cancer du sein 

après une grossesse. Cet évènement pourrait modifier le microenvironnement de la glande 

mammaire. Par exemple, le gène récepteur activateur du facteur nucléaire kappa bêta 

(RANKL), impliqué dans la carcinogénèse mammaire, s’exprime davantage chez les femmes 

enceintes atteintes d’un cancer du sein (35).  

Finalement, les caractéristiques biologiques du cancer du sein chez la femme jeune sont 

complexes et leurs compréhensions pourraient permettre la mise en place de traitements plus 

ciblés. 

Face aux nombres de cas incidents de plus en plus importants de cancers du sein chez la femme 

jeune, l’objectif de notre travail est d’apporter des éléments de réflexion sur les stratégies de 

dépistage et de prévention primaire. 
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RÉSUMÉ EN FRANÇAIS 
 
 
Introduction : Selon plusieurs études, l'incidence mondiale du cancer du sein invasif chez les 

femmes est en augmentation. Cette augmentation de l'incidence semble être plus élevée chez 

les jeunes femmes (< 40 ans). Cependant, les raisons de cette tendance sont mal comprises. Cet 

article vise à fournir les estimations les plus récentes de ces indicateurs et à évaluer s'il y a 

effectivement une augmentation de l'incidence du cancer du sein chez les jeunes femmes afin 

de renforcer les campagnes de prévention et remettre en question la population cible du 

dépistage organisé. 

 

Méthodes : Nous avons recueilli les données du registre du cancer de l'Isère en France de tous 

les cancers du sein invasifs de janvier 1990 à décembre 2018. Le taux d'incidence standardisé 

a été calculé pour quatre classes d'âge (< 40 ans, 40-49 ans, 50-74 ans, ≥ 75 ans) pour cette 

période. La survie relative à 10 ans a été évaluée pour chaque âge de groupe d'âge pour deux 

périodes (1990-1999 et 2000-2008). De 2011 à 2013, nous avons analysé l'incidence et la survie 

relative à 5 ans par sous-type de tumeur (triple négatif, luminal, HER2 amplifié) pour chaque 

classe d'âge, en fonction du statut métastatique. 

 

Résultats : 23693 cas ont été sélectionnés, dont 1343 jeunes femmes (< 40 ans). L'incidence 

du cancer du sein invasif a augmenté de 0,8% (95%CI : 0,7 ; 1) en moyenne par an toute classe 

d’âge confondu de 1990 à 2018. La plus forte augmentation de l'incidence est observée chez 

les jeunes femmes, de 2,1% par an (IC95% : 1,3 ; 2,8). En ce qui concerne les sous-types 

moléculaires entre 2011 et 2018, l'incidence des triples négatifs augmente davantage chez les 

jeunes femmes (+1,4% par an, 95%CI : -8,2 ; 11) et chez les plus de 75 ans (+4% par an, 95%CI 

: -5,1 ; 13,2) mais les résultats ne sont pas statistiquement significatifs. La survie relative à 10 
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ans chez les jeunes femmes est passée de 74,6% (95CI% : 69,6 ; 78,9) à 78,3% (IC 95% : 73,7 

; 82,1) entre 1990-1999 et 2000-2008 respectivement. La survie relative à 5 ans est plus faible 

chez les femmes jeunes parmi les cancers du sein triple-négatifs quel que soit le statut 

métastatique. 

 

Conclusion : Notre étude confirme la tendance actuelle de l’augmentation de l'incidence du 

cancer du sein chez les jeunes femmes, associée à une amélioration de la survie grâce aux 

progrès diagnostics et thérapeutiques. En plus de renforcer les campagnes de prévention, des 

études complémentaires seront indispensables pour évaluer plus précisément le risque de 

développer un cancer du sein afin d’adapter la stratégie dépistage. 

 

Mots clés : cancer du sein, jeunes femmes, facteurs de risque, incidence, survie, sous-types. 
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RÉSUMÉ EN ANGLAIS 
 

Background: The worldwide incidence of invasive breast cancer in women is increasing 

according to several studies. This increase in incidence seems to be higher in young women (< 

40 years). However, the reasons for this trend are poorly understood. This article aims to 

provide the most recent estimates of this trend and assess whether there is indeed an increase 

in the incidence of breast cancer among young women to strengthen prevention campaigns and 

question the target population for organized screening. 

 

Methods: We collected data from the Isère cancer registry in France of all invasive breast 

cancers from January 1990 to December 2018. The standardized incidence rate was calculated 

for four age groups (< 40 years, 40-49 years, 50-74 years, ≥ 75 years) for this period. The 10 

years relative survival was evaluated for each age group age for two periods (1990-1999 and 

2000-2008). From 2011 to 2013, we analyzed the incidence and 5-year relative survival by 

tumor subtype (triple negative, luminal, HER2 amplified) for each age group and according to 

the metastatic status. 

 

Results: 23693 cases were selected, including 1343 young women (< 40 years). The incidence 

of invasive breast cancer increased annually by 0,8% (95%CI: 0,7; 1) in all age groups 

combined from 1990 to 2018. The highest incidence increase is found among young women, 

by 2,1% annually (95%CI: 1,3; 2,8). Regarding tumor subtypes from 2011 to 2018, the 

incidence of triple negatives increases higher in young women (+1,4% by year, 95%CI: -8,2; 

11) and those over 75 years (+4% by year, 95%CI: -5,1; 13,2) but the results are not statistically 

significant. 10-years relative survival in young women increased from 74,6% (95% CI: 69,6 ; 

78,9) to 78,3%(95% CI: 73,7 ; 82,1) between 1990-1999 and 2000-2008 respectively. 5-years 
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relative survival is lower in young women with triple-negative breast cancer regardless of the 

metastatic stage.  

 

Conclusion: Our study confirms the current trend of increasing breast cancer incidence in 

young women, associated with improved survival due to both diagnostic and therapeutic 

advances. In addition to strengthening prevention campaigns, further studies will be needed to 

more accurately assess the risk of developing breast cancer to adapt screening. 

 

Keywords: breast cancer, young women, risk factors, incidence, survival, subtypes 
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Introduction  
 

Breast cancer (BC) is the most common tumor in women worldwide. It amounted to 25% of all 

women’s cancers globally and constitutes a real public health problem.  The age-standardized 

incidence of BC is highly variable, ranging from < 40 / 100,000 person-years based on the 

world standard population (Central and East Asia and Africa) to > 80 / 100,000 (Australia, 

North America, and Western Europe). Although its incidence is more important in many 

developed countries, mortality rates are higher in countries with a low level of development 

(1). 

The incidence of all cancers is increasing worldwide regardless of age (1). Concerning BC, the 

incidence rate is increasing in several Western countries (United States, Europe, Australia…) 

for the last three decades (36,37). 

In France, it represents 33% of women’s cancer with around 59,000 new cases in 2018 (38). It 

is the leading cause of cancer death in women closely followed by lung cancer (39). After an 

increase in incidence rates between 1990 and 2003, there was a stabilization until 2010 probably 

due to a diminution in menopausal hormonal prescriptions after 2003 and the screening 

saturation effect (40,41). Since this year, the incidence rate is rising (0,6% per year). Mortality 

rates have been constantly decreasing over the last three decades (1,3% per year) thanks to 

therapeutic advances with the earlier diagnostic due to screening (39). 

Among young women (YW), defined by the European consensus treatment guidelines as 

women aged 40 years or below, there is a significant increase in incidence rates of BC at least 

since the 1990s in Europe (42,43). This age group represents 5% of diagnoses in France and 

7% worldwide (44). Nevertheless, except for individuals with a high genetic risk, BC occurring 

in YW remains poorly understood. Recent studies show that lack of physical activity, alcohol, 

tobacco, age > 30 years of pregnancy, or a history of chest irradiation are several risk factors 

(18,45). 
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The usual presentation of breast cancer in young women (BCYW) is later stages at diagnosis, 

more aggressive pathological characteristics, a higher rate of triple-negative and HER2 

overexpressing tumors, and greater rates of recurrence in comparison with older women (14). 

In France, from 1990 to 2018 incidence rate increased more in YW in comparison to all age 

groups combined (0,9% versus 0,6% by year respectively) but there is no data by molecular 

subtype (39). 

The increase in the incidence of BCYW is worrying because the behavior of these tumors is in 

the majority of cases more aggressive in comparison with older women (15).  

Moreover, only a small number of studies in the literature have described this problem and few 

explanations are available to curb it. 

This study aimed to assess the evolution of incidence and the survival rates by tumor subtypes 

of BC among YW from the year 1990 to 2018 according to data from the registry of the 

department of Isere in France to improve awareness and assess whether the current screening 

target population is still appropriate. 
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Materials and methods 

	
 
Study design 
 

This retrospective observational study was based on data from an ongoing population-based 

cancer registry in Isère, a French administrative entity with nearly 1.2 million inhabitants. It is 

a department located in the southeast of France, in a mountainous region where the city of 

Grenoble is the main city. 

 

Study population 
 

We included women with invasive BC in the Isère department from January 1990 to December 

2018.  

All first incident female BC were included. Breast sarcomas, lymphomas, and carcinomas in 

situ were excluded. 

Data collection 
 

Data were collected by the Isère Cancer Registry, which collects incident cancer cases from 

different sources including histopathology laboratories, oncology departments, social security 

offices, and medical databases. 

The following variables were used: dates of birth and diagnosis as well as cancer site and tumor 

morphology according to the International Classification of Disease for Oncology, ICD-O. 

From 2011, supplementary clinical data were collected for each case: the hormone receptor 

(estrogen receptor (ER), progesterone receptor (PR)), and the human epidermal growth factor 

receptor type 2 (HER2) status of the tumor. Therefore, we defined four groups according to the 
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tumor subtype: luminal (RH+), triple-negative (RH- and Her2-), Her 2 amplified (Her2+, RH-

), and patients with no information on tumor subtype.  

For cases diagnosed between 1990 and 2010, information on tumor subtypes was not available 

in the registry database. 

 

Statistical analyses 
 

Annual world standardized incidence rates were calculated for each calendar year from 1990 to 

2018. We then computed incidence rates by calendar years among four age groups: < 40 years 

(young women), 40-49 years, 50-74 years (women invited to organized screening), and 75 years 

and over. Annual world standardized incidence rates were also computed by tumor subtypes 

from 2011 to 2018. 

Incidence rates for all BC during the 1990-2018 period were modeled using Poisson regression 

with restricted cubic splines to model age, period, and cohort effects. The number of degrees of 

freedom for the cubic splines was determined considering the AIC criterion. The average annual 

percent change (AAPC) of incidence rates was computed using the model coefficients, and its 

95% confidence intervals were obtained with the delta method. Separate Poisson regressions 

were used to model incidence rates for luminal, Her-2, and triple-negative BC during the 2011-

2018 diagnostic period. 

We computed 10-year relative survival rates for each age group for cases diagnosed during the 

1990-1999 and during the 2000-2008 periods. Relative survival estimated survival rates 

associated with mortality from breast cancer by considering time from diagnostic to all-cause 

death during a 10-year follow-up and by incorporating background mortality, which was 

obtained from national life tables. Indeed, in population-based studies, the estimation of 

survival rates using cause of death data can be problematic because the cause of death can be 

unreliable and treatment-related deaths are not always attributed to the initial disease. Relative 
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survival avoids these problems by considering the total mortality rate as a sum of the expected 

mortality rate (obtained from national life tables matched on age, sex, and year) and the excess 

mortality rate associated with BC. Three relative survival models were built for luminal, Her-2 

amplified, and triple-negative BC. Flexible parametric relative survival models were used and 

each model included categorical variables for age at diagnosis (<40; 40-49; 50-74 ; ≥75) and 

metastasis at diagnosis (46). Interaction terms between age groups and metastasis at diagnosis 

and time-varying effects of age groups and metastasis at diagnosis were also included in the 

models considering the AIC criterion. We finally computed 5-year relative survival rates by 

tumor subtypes for cases diagnosed during the 2011-2013 period. 

Analyses were realized using Stata 16.1. 
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Results 

 

Incidence 

For the period 1990 to 2018, we selected 23693 cases of invasive BC in the Isere department 

among whom 1343 were < 40 years at diagnosis.  

Table 1 and 2 shows the distribution of population for each age group from 1990 to 2018 and 

by tumor subtype from 2011 to 2018, respectively. The AAPC of invasive BC was +0,8% per 

year (95%CI: 0,7; 1) for all age groups combined from 1990 to 2018. For the 50-74 years group, 

targeted by organized screening, AAPC was +0,7 % by year (95%CI: 0,4 ; 0,9) from 267,6 to 

329,9 per 100,000. In the < 40 years group, a significant annual increase of 2,1% (95%CI : 1,3 ; 

2,8) was observed from 8,9 to 22,4 per 100,000. This is the highest rise in incidence compared 

to other age groups (Figure 1,2). 
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Table 1. Distribution of incident cases by age from 1990 to 2018 

 Number of cases (%) 

< 40 years 1343 (5,6) 

40-49 years 4449 (18,7) 

50-74 years 13445 (56,7) 

≥ 75 years 4456 (18,7) 

 

Table 2. Distribution of incident cases by age and tumor subtype from 2011 to 2018 

 < 40 years 

(n=442) 

No. (%) 

40-49 years 

(n=1378) 

No. (%) 

50-74 years 

(n=4592) 

No. (%) 

≥ 75 years 

(n=1711) 

No. (%) 

Triple-

negative 

81 (18,3) 118 (8,5) 319 (6,4) 64 (3,7) 

HER2 

amplified 

114 (25,7) 215 (15,6) 593 (12,9) 173 (10,1) 

Luminal 239 (54)  1024 (74,3) 3553 (77,3) 1293 (75,5) 

Unclassified 8 (1,8) 21 (1,5) 29 (0,6) 149 (8,7) 
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Age (Years) Average annual percentage of change (CI95%) 

<40  +2,1% (+1,4 ; +2,8) 

40-49  +0,6% (+0,2 ; +0,9) 

50-74  +0,7% (+0,4 ; +0,9) 

≥75  +1,1% (+0,8 ; +1,5) 

All age group +0,8% (+0,7 ; +1,0) 

Figure 1. Average annual percentage of change of invasive breast cancer by age at diagnosis 
from 1990 to 2018 
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Figure 2. Invasive breast cancer incidence rate for women < 40 years from 1990 to 2018 
 
 

From 2011 to 2018, all age groups combined, there was an increase in the incidence of +0,6% 

by year (95%CI: -0,4 ; 1,6) but the results are not statistically significant. In the < 40 years 

group, AAPC was +2,1% (95%CI: -2,1; 6,2). In the < 40 years group, 35–39 year-olds 

accounted for the largest proportion of cases (incidence rate of 81.3 per 100,000 or 60% of 

cases) and AAPC was +2,1% (95%CI: -2,1; 6,2). For the 40-49 age group, AAPC was +1.6% 

(95%CI: -1.4 ; 3.2) with an incidence rate of 163 per 100,000 in the 40-44 age group (Table 3 

and 4). 
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Table 3. Incidence rates by 5-year age group between 2011 and 2018 

Age group (years) Number of case Population The incidence rate for 

100,000 

0-4 0 303926 0,0 

5-9 0 320491 0,0 

10-14 0 318004 0,0 

15-19 0 310107 0,0 

20-24 5 294902 1,7 

25-29 41 288357 14,2 

30-34 131 312751 41,9 

35-39 265 324733 81,6 

40-44 562 344732 163,0 

45-49 816 348316 234,3 

50-54 883 333043 265,1 

55-59 858 313374 273,8 

60-64 935 297095 314,7 

65-69 1052 263594 399,1 

70-74 864 200111 431,8 

75-79 576 170320 338,2 

80-84 537 150328 357,2 

85+ 598 175446 340,8 
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Table 4. Average annual percentage of change by age from 2011 to 2018 (CI95%) 

Age group (years) Average annual percentage of change 
(CI95%) 

< 40  +2,1% (-2,1 ; +6,2) 

40-49  +1,2% (-1,4 ; +3,2) 

50-74  +0,6% (-1,2 ; +1,3) 

≥ 75  +1,1% (-0,8 ; +3,4) 

All age group +0,6% (-0,4% ; +1,6) 

 

Regarding tumor subtypes in this period, there were 8.4% triple-negative, 14.3% HER2 

amplified, 74.8% luminal, and 3.5% unclassified, all age groups combined. Among YW, there 

were 18.3% triple-negative, 25.8% of HER2 amplified, and 54% luminal.  

As shown Table 5, AAPC was -0.8% (95%CI: -4,2 ; 2,6) for all age groups combined among 

triple negatives but there was a non-statistically significant increase in the incidence among 

YW (+ 1,4% by year, 95%CI: -8,2; 11). 

The incidence rate of the luminal group seems to be slightly decreasing for all age groups except 

those over 75 one.  

In the HER2 amplified group, there is a statistically significant increase in the incidence rate of 

6% by year (95%CI: 3,2 ; 8,7) in all age groups. Among YW, there is an increase in the 

incidence rate of 6,8% by year (95%CI: -1,4 ; 15,4) but the results are not statistically 

significant. 
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Table 5. Average annual percentage of change according to age and tumor subtype from 2011 
to 2018 (CI95%) 

 Triple-negative HER2 amplified Luminal 

< 40 years +1,4% (-8,2 ; +11,0) +6,8% (-1,8 ; +15,4) -0,2% (-5,7 ; +5,3) 

40-49 years -4,8% (-12,4 ; +2,8) +7,4% (+1,1 ; +13,7) -0,1% (-2,8 ; +2,5) 

50-74 years -1,3% (-6,1 ; +3,4) +3,4% (-0,2 ; +7,1) -0,7% (-2,1 ; +0,8) 

≥ 75 years +4,0% (-5,1 ; +13,2) +12,7% (+5,2 ; +20,2) +1,1% (-1,3 ; +3,5) 

All age group -0,8% (-4,2 ; +2,6) +6,0% (+3,2 ; +8,7) -0,1% (-1,2 ; +1,0) 

 

Relative Survival 

From 1990 to 1999, 10-year relative survival was 74,6% (95% CI: 69,6 ; 78,9) in YW group 

and 79,4% (95% CI: 77,7 ; 81,0)  in the 50-74 years group. From 2000 to 2008, 10-year relative 

survival was 78,3% (95% CI: 73,7 ; 82,1) among women < 40 years and 88,3% (95%CI : 87,1 ; 

89,4) in the 50-74 years group. The smallest relative survival is found in the over 75s at 67% 

(95%CI : 62,2 ; 72,4) and 71,5% (95% CI: 67,1 ; 73,4) from 1990 to 1999 and from 2000 to 

2008, respectively (Table 6). Figure 3 shows the corresponding survival curves. 

Table 6. 10-year relative survival of breast cancer by age from 1990 to 1999 and 2000 to 2008 
(CI95%) 

 1990-1999 2000-2008 

< 40 years 74,6% (69,6 ; 78,9) 78,3% (73,7 ; 82,1) 

40-49 years 82,6% (80,3 ; 84,7) 87,3% (85,2 ; 89,0) 

50-74 years 79,4% (77,7 ; 81,0) 88,3% (87,1 ; 89,4) 

≥ 75 years 67,6% (62,2 ; 72,4) 71,5% (67,1 ; 75,4) 
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Figure 3. 10-year relative survival for invasive breast cancer according to years at diagnosis 
by age  
 
 
Between 2011 and 2013, in non-metastatic women, 5-year relative survival was slightly lower 

among triple-negative (86,9%, 95% CI: 75,6; 93,1) and luminal (97%, 95%CI: 94,7; 98,3) in 

YW compared to other age groups, except those over 75 years old. The 5-year relative survival 

of YW is higher in HER2 amplified (99,6%, 95%CI: 94,7; 99,9) compared to the 50-74 years 

old group (Table 7 and Figure 4, 5, 6). 

 

0,6

0,65

0,7

0,75

0,8

0,85

0,9

0,95

1

0 1 2 3 4 5 6 7 8 9 10

Su
rv

iv
al

Time from diagnosis (years)

< 40 years, 1990-1999 < 40 years, 2000-2008 40-49 years, 1990-1999

40-49 years, 2000-2008 50-74 years, 1990-1999 50-74 years, 2000-2008

≥ 75 years, 1990-1999 ≥ 75 years, 2000-2008



37 
 

Table 7. 5-year relative survival of non-metastatic breast cancer by age according to tumor 
subtype from 2011 to 2013 (CI 95%) 

 Triple-negative HER2 amplified Luminal 

< 40 years 86,9% (75,6 ; 93,1) 99,6% (94,7 ; 99,9) 97% (94,7 ; 98,3) 

40-49 years 87,4% (79,7 ; 92,3) 99,9% (96,1 ; 99,9) 98,6% (97,5 ; 99,1) 

50-74 years 88,7% (83,1 ; 92,5) 95,1% (90,6 ; 97,5)   98,4% (97,5 ; 98,9) 

≥ 75 years 84,2% (72 ; 91,4) 90,7% (79,7 ; 95,9) 94,4% (91,3 ; 96,4) 

 

 

Figure 4. 5 years relative survival rates for non-metastatic triple-negative breast cancer among 
women diagnosed from 2011 to 2013  
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Figure 5. 5 years relative survival rates for non-metastatic HER2 amplified breast cancer 
among women diagnosed from 2011 to 2013  
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Figure 6. 5 years relative survival rates for non-metastatic luminal breast cancer among 
women diagnosed from 2011 to 2013 

 

For metastatic patients, 5-years relative survival in YW for triple negative (4,2%, 95%CI: 0,08 ; 

24,2) is also worse compared to 40-49 and 50-74 year-olds while it is higher in the HER2 

(93,4%, 95%CI : 42,4 ; 99,4) and luminal groups (44%, 95%CI : 24,1 ; 62,2).  

Patients aged 75 years or more have the worst relative survival regardless of molecular subtype 

(Table 8 and Figure 7, 8, 9). 

 

 

 

 

0,94

0,95

0,96

0,97

0,98

0,99

1

0 1 2 3 4 5

Su
rv

iv
al

Time from diagnosis (years)

< 40 years 40-49 years 50-74 years ≥  75 years 



40 
 

Table 8. 5-year relative survival of metastatic breast cancer by age according to tumor subtype 
from 2011 to 2013 (CI95%) 

 Triple-negative HER2 amplified Luminal 

< 40 years 4,2% (0,08 ; 24,2) 93,4% (42,4 ; 99,4) 44% (24,1 ; 62,2) 

40-49 years 4,9% (0,3 ; 19,9) 98,1% (54,1 ; 99,9) 40,6% (24,9 ; 59,5) 

50-74 years 6,7% (1 ; 20,2) 43,4% (24,2 ; 61,2) 38,1% (28 ; 48) 

≥ 75 years 2,1% (0 ; 13) 19,6% (5 ; 41,1)  20,8% (11 ; 32,7) 

 

 

Figure 7. 5 years relative survival rates for metastatic triple-negative breast cancer among 
women diagnosed from 2011 to 2013 
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Figure 8. 5 years relative survival rates for metastatic luminal breast cancer among women 
diagnosed from 2011 to 2013 
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Figure 9. 5 years relative survival rates for metastatic HER2 amplified breast cancer among 
women diagnosed from 2011 to 2013 
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Discussion 
 
 

This study provided an update on BC incidence and survival among women in the Isere 

department from 1990 to 2018. The largest increase in the incidence of BC is found in YW. 

Our results are consistent with several studies: from French registries, Colonna and al. reported 

+0.65% per year of the incidence rate between 1983 and 2002 (15–39 years old) and national 

data show an increase of 0.9% per year on average from 1990 to 2018 among YW (39,47). 

Leclère and al. have shown an increase in the incidence rate among YW in seven European 

countries by 1.19% on average per year between 1990 and 2008 (42). In the United States, Guo 

et al. have shown a rise in incidence rate among women between ages 20 and 39 years from the 

Surveillance, Epidemiology, and End Results program's 9-registry areas from 1975 to 2015, 

with an annual percent change of 0,5% (48).  

We found an increase in the average annual incidence (+ 0,8%) in all age groups over this 

period. These data are close to those found at the national level in France over the same period, 

estimated at + 1.1% over the period 1990 to 2018 and + 0.6% between 2010 and 2018 (39). In 

the United States, there is a rise in incidence by + 0,3% per year between 2009 and 2018 (49). 

This trend in incidence seems to be multifactorial: management practices can influence BC 

incidence: in France, BC screening programs have been implemented throughout the country 

since 2004 but started gradually since other 1994. It is recommended only in women aged 50 

to 74 years or if there are risk factors such as a family history or a genetic mutation as BRCA 

(50). In the Isère department, participation in organized screening rose from 36.8% in 2005 to 

57.2% in 2019. The introduction of organized screening could lead to this increased incidence 

in the 50-74 age group but not totally. Indeed, we also find an increase in incidence in the other 

age categories. The mechanisms that lead screening to vary incidence rates are the advanced 
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diagnosis effect and overdiagnosis. Among YW, the practice of "individual screening" was 

already widespread in France before the generalization of organized screening, which could 

partly explain the increase in incidence in this category. 

A possible explanation for the increase in incidence is the modification in exposure to risk 

factors of BC: among modifiable risk factors, several studies have proven a relationship 

between alcohol consumption and the risk of developing BC (51,52). Smoking is associated 

with the risk of developing BC even if this risk is scarce (53,54). In France, the increased 

incidence of smoking in women may partly explain the higher incidence rate of BC (55). On 

the other hand, a high BMI is linked to a reduced risk of developing BCYW (56). Physical 

activity is also associated with a reduced risk of BC at any age (57). Regarding hormonal and 

reproductive factors, the increase in the incidence of BC in western countries could be explained 

by the decrease in breastfeeding, the later age of the first child with a decrease in the average 

number of children per woman. Younger age at puberty and later menopause may also explain 

this trend. Thus, the hypothesis to explain this burden would be the higher frequency of risk 

factors specific to YW over the past three decades. Better knowledge of family risk factors may 

also explain this trend among YW. 

The greatest improvement in survival is found in the 50-74 age group, linked to the 

implementation of organized screening: indeed, the diagnosis is made at an earlier stage when 

treatments are more likely to be effective, but there is also a bias related to the early diagnosis: 

the date of diagnosis is advanced and therefore survival is longer even if the date of death does 

not change because it is calculated from an earlier date. We found that YW have lower 10-year 

relative survival than 50-74 year-olds, which is widely described in the literature (58). The 

poorer survival in YW could be explained by a later stage at diagnosis but this hypothesis is 

debated (59,60). However, relative survival is better over time. The latest French national study 

from the national cancer institute also shows an improvement in survival in all age groups from 

1989 to 2018. In YW, the 10-year net survival increases from 72% in 1990 to 85 % in 2010 
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(61). Because the YW category is not targeted by organized screening, improvement of specific 

survival is not only linked to earlier screening, particularly in patients with a genetic 

predisposition, but also to therapeutic advances. Increased awareness of early detection is also 

an explanation for improved survival. This improvement in survival is found in other European 

countries (62). 5-year survival is worse in the triple-negative group in YW compared to the 50-

74 age group, which is found in other studies (63). Triple-negative BC is associated with a poor 

prognosis and there were more aggressive tumors compared to older women (20,64). HER2-

amplified BCYW is not associated with lower survival compared to other age groups as found 

in larger studies (25,65). Several studies have shown that survival is worse for luminal BCYW 

(58,66). In our study, we only find a poorer survival in non-metastatic YW for this molecular 

subtype. Many mechanisms may explain this finding: young age is associated with poorer 

compliance with adjuvant endocrine therapy, and limited efficacy of this treatment (67). In 

addition, post-chemotherapy amenorrhea related to hormonal impregnation, associated with 

better outcomes in this subtype, is less common in YW (68). Moreover, women targeted for 

screening may have less advanced luminal tumors as a result of screening. Finally, the lowest 

relative survival is found in the over 75s, which may be explained by the higher proportion of 

comorbidities in this age category and the lower ability to receive standard treatments (69).  

BC organized screening has reduced mortality by around 40% according to several randomized 

trials, which shows its effectiveness (70). However, several factors could make it difficult to 

estimate the impact of organized screening since it was generalized due to the good prognosis 

of the disease, the increasing effectiveness of treatments, the modification of risk factors over 

time implying changes in incidence rates and the gradual introduction and at a variable level of 

screening in the departments. To overcome the influence of these different factors, several 

randomized trials have demonstrated the contribution of organized screening versus treatment 

through incidence-based mortality analyses comparing a screening group with a non-screening 

group (71,72). On the other hand, it is essential to mention the limits of organized BC screening: 
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in Europe, the risk of being a false positive is 20% for a woman getting tested every two years 

from 50 to 69 years old, and the risk of having a biopsy when it is a false positive is 3% (73). 

However, false positives don’t have an impact on the incidence. Over-diagnosis may be partly 

responsible for the increased incidence, but our study cannot quantify it. According to Hauge 

et al., the total lifetime risk of radiation BC and the number of radiation-induced BC death was 

10 and 1 per 100,000 women respectively, by having biennial mammographic screening with a 

latency time of 10 years (74). However, the use of a biannual mammogram would avoid one 

death of BC for every 250 women invited (75). Radio-induced cancers are more frequent among 

YW than in older women (76). There are more false positives and mammography is less 

efficient for this age category, where MRI or US should be preferred (77).  

BCYW is still a rare disease and screening impact on mortality has not been demonstrated. 

Thus, BC screening is not advisable for this age class (78). By observing the fast increase in the 

incidence of BCYW, it seems necessary to ask whether the age of screening should be 

redefined: indeed, YW have more aggressive cancers and poorer survival. However, in our 

study, the incidence rate in 50-74 year-olds is too high compared to YW: therefore, it will be 

difficult to show the effect on mortality of organized screening in younger women and very 

high participation will be necessary for screening to be effective. Studies have investigated the 

effectiveness of screening between the ages of 40 and 49 with interesting results on mortality 

reduction: Hellquist and al. demonstrated a statistically significant overall mortality reduction 

of 29% in women invited to screening compared to those who were not, with an average follow-

up of 16 years (79). In women aged 40-44 years, the mortality reduction was less marked (18%). 

Although the 35-39 age group is similar to the 40-44 age group regarding disease burden, the 

incidence rate in this age group is too low in our study to recommend screening. In their study, 

Jonnson et al. found a 36% reduction in mortality in the 40-49-year-old group at a median 

follow-up of 11 years (80). In this regard, the latest U.S. recommendations suggest the age of 

45 years to start screening since the 45-49 age group is very similar to the 50-54 age group on 
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the absolute risk of breast cancer at 5 years, the proportion of incident cases, and distribution 

of deaths by age at diagnosis (81). 

It could be interesting in the future to consider personalized screening according to the risk of 

developing BC to screen fewer women at low risk and strengthen the screening of women at 

higher risk. Indeed, the increase in incidence seen in YW does not result in incidence rates high 

enough to consider screening in the general population. On a European scale, the “My Personal 

Breast Screening” (MYPeBS) study launched in 2019 is evaluating a new BC screening strategy 

for women between 40 and 74 years old: it aims to demonstrate that personalized risk-based 

screening reduces the number of cases of advanced BC and the harms of current screening 

(overdiagnosis, false positives). MYPeBS could prepare future screening recommendations in 

Europe. In France, individualized strategies by screening program for high-risk women was set 

up in 2014 by the high health authority as part of the 2009-2013 cancer plan. However, no 

studies have compared multiple screening strategies in different risk groups on mortality 

reduction. At the same time, considerable advances have been made in BC oncogenetic: genetic 

factors, more frequent in YW, must be considered with great importance even if the majority 

of BCYW are not explained by cancer susceptibility genes (82). BC predisposition genes 

BRCA1 and BRAC2 have been known for over twenty years (83,84). In the UK POSH cohort, 

around 12% of women under 41 years old had the BRCA mutation (85). Therefore, young age 

alone is sufficient to suggest an oncogenetic consultation. An American cohort study showed 

that in 2006, 77% of YW with BC had a BRCA test, compared to 95% in 2013, suggesting 

progress in genetic screening in this category of patients (86) . Later, the mutation of the PALB2 

gene was also found to be predisposing to BC (87). Today in France, the Genetics and Cancer 

group recommends the analysis of the BRCA 1 and 2, PALB2, TP53, CDH1, and PTEN genes 

if there is a suspicion of predisposition to BC (88). Oncogenetic consultation makes it possible 

to look for predispositions and adapt screening according to these predispositions. 
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Our study has several limitations. First, it is a retrospective study with the disadvantages we 

know: there is a selection bias in the incidence and 10-year survival data that lies in having both 

non-metastatic and metastatic patients: for metastatic patients, we cannot know if they had 

initial cancer or if they were metastatic from the start. We used data from the Isere register 

which is not necessarily representative of other French departments. In addition, even if this 

work allows several hypotheses, it is a descriptive epidemiological study, which makes it 

difficult to assess the evolution of risk factors and their consequences on our survival and 

incidence data. We only had tumor subtypes from 2011, which limited the number of cases for 

more powerful analysis. Moreover, we didn’t have tumor grade and Ki67. Thus, we could not 

divide the luminal category into groups A or B for more accuracy. In the hypothesis there would 

be more early diagnoses in young women to explain the increase in incidence due to 

opportunistic screening, we did not have the stage distribution to prove it. 

The strengths of our work are multiple: the registry information system, based on general 

population data, allows for the completeness of invasive BC diagnoses with very few 

unclassified cases among the molecular subtypes. Moreover, the incidence data were calculated 

over the last three decades, which allows us to have reliable hindsight in our analysis, and a 

large number of patients included, allowing for significant power. This is the only recent French 

study to have analyzed the incidence and relative survival by molecular subtype. Moreover, the 

data are based on a multicentric population: the registry used includes several medical centers 

in different cities throughout the department. 
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Conclusion 

Our results have shown an increase in the incidence of BC over the past thirty years, particularly 

affecting YW. It will be necessary to strengthen awareness campaigns on known modifiable 

risk factors and search for other potential risk factors such as environmental exposure. Progress 

is still needed in improving the identification of high-risk patients to increase the number of 

early diagnoses. Further research on the evaluation of personalized screening is required. In the 

meantime, the continuous improvement of survival thanks to new therapies brings important 

hope in the management of BC. 
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