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1. Définition d'une personne âgée.

La définition d'une personne âgée n'est pas consensuelle. Dans la littérature, les seuils retenus pour définir les personnes âgées varient selon les auteurs, les époques, l'allongement de l'espérance de vie et les modifications sanitaires, économiques, sociales et culturelles. En 2018, en France, l'espérance de vie sans incapacité est estimée en moyenne à 64 ans. Néanmoins, selon la Haute Autorité de Santé (HAS), c'est autour de l'âge de 75 ans que la santé se dégrade durablement et que des vulnérabilités apparaissent (1,2).

Épidémiologie du cancer du sein en population gériatrique.

Le cancer du sein est le cancer le plus fréquent chez la femme, avec une incidence de 58 459 nouveaux cas par an en France en 2018. Cette incidence a augmenté après l'introduction du dépistage organisé par mammographie et continue de croître avec le vieillissement de la population bénéficiant d'une espérance de vie globale plus longue (3). L'âge moyen au diagnostic est actuellement de 61 ans, et la médiane de survie chez les patientes de plus de 65 ans augmente (4). Plus de 40% des femmes atteintes de cancer du sein ont plus de 65 ans et environ 20% de ces patientes ont plus de 75 ans au diagnostic dans les pays développés (5).

Malgré la détection plus précoce et l'amélioration des traitements entraînant un déclin progressif de la mortalité, le cancer du sein reste la principale cause de décès lié au cancer chez la femme européenne (6). La mortalité par cancer du sein ne diminue pas dans la population plus âgée par rapport aux patientes plus jeunes (7). D'autre part, les patientes âgées présentent des maladies plus avancées (volumineuse taille tumorale et atteinte axillaire même pour de petites tumeurs) avec un pronostic plus sombre que leurs homologues plus jeunes (8,9).

Particularités du cancer du sein HER2+ en population gériatrique.

La surexpression du récepteur transmembranaire de la famille des facteurs de croissance épidermique humain de type 2 (HER2) survient dans 10 à 15% des cancers du sein invasif en population gériatrique, ce qui est légèrement moins qu'en population plus jeune (15 à 20%) (10)(11)(12). Slamon et al, ont établi en 1987 que la surexpression de HER2 est un facteur pronostique péjoratif associé à une diminution significative de la survie sans récidive et de la survie globale (13)(14)(15)(16).

Par ailleurs, les personnes âgées de plus de 65 ans sont sous représentées dans les essais cliniques randomisés. Elles sont souvent exclues du fait de leurs comorbidités, ne leur permettant pas de répondre aux critères d'éligibilité des études (17,18). Pour exemple, dans l'étude HERA, évaluant la durée optimale du trastuzumab en adjuvant, seulement 16% des patients étaient âgés de 60 ans ou plus (19).

Le San Antonio Breast Cancer Symposium de décembre 2019 a mis en lumière la récente analyse des données de la cohorte rétrospective française ESME, en fonction de l'âge des patientes ayant un cancer du sein métastatique HER2-positif (20). L'âge est retrouvé comme un facteur pronostique péjoratif indépendant.

4. Problématiques de la prise en charge spécifique de la population âgée.

La prise en charge du cancer chez les patientes âgées est complexe en raison de l'hétérogénéité de cette population et du manque de données scientifiques spécifiques. Cette hétérogénéité est liée à la présence de comorbidités (notamment de troubles cognitifs et de l'humeur), de polymédication, de la dépendance et du risque de perte d'autonomie. Ces syndromes gériatriques impactent le devenir et la tolérance des traitements antitumoraux.

Des recommandations spécifiques de la Société Internationale d'Oncologie Gériatrique (SIOG) concernant la chimiothérapie adjuvante des patientes âgées existent mais les niveaux de preuves sont faibles car les données prospectives randomisées manquent (5,21). Ces recommandations se basent sur l'extrapolation de résultat d'études provenant de patientes plus jeunes (21,22). Cependant cette population nécessite une gestion particulière et adaptée, il est donc essentiel que les patientes âgées fassent l'objet d'études dédiées afin de recommander un traitement individualisé (23).

En 2013, l'équipe de Kaplan s'est particulièrement intéressée à la chimiothérapie adjuvante du cancer du sein chez les patientes de plus de 75 ans. Elle a mis en évidence, que ce groupe d'âge était plus susceptible de refuser les traitements et possédait des taux d'abandon plus élevés en raison de complications et d'une survie globale plus faible (24).

Toute décision thérapeutique doit tenir compte de l'âge physiologique, de l'estimation d'espérance de vie, du risque et des avantages du traitement, de la tolérance du traitement, de la préférence du patient et les obstacles potentiels au traitement (25). La prise en charge optimale de cette population ne peut pas être unique et parfaitement standardisée. La décision de traitement doit être personnalisée (25,26).

Deux écueils sont à éviter. D'une part, appliquer pour les patientes âgées les mêmes décisions et traitements que pour les patientes jeunes. Ce n'est pas approprié en raison d'une tolérance généralement moins bonne des traitements, d'un risque compétitif de mortalité et d'une biologie tumorale différente, aboutissant à un sur-traitement. D'autre part, ne pas envisager de traitement adjuvant systémique pour cette population hétérogène ferait prendre le risque d'un sous-traitement pour une partie d'entre elles (27). Indépendamment d'autres causes, le sous-traitement chez les patientes âgées porteuses d'un cancer du sein localisé a montré un impact négatif sur la survie globale (28,29). Il est donc nécessaire que les discussions de traitements soient multidisciplinaires pour expliquer en détail les objectifs et la toxicité du traitement afin d'améliorer l'observance lors du suivi (30). L'utilisation du questionnaire Oncodage G8 comme aide au dépistage des patientes fragiles en consultation oncologique est recommandé. C'est un outil simple qui permet à un soignant non spécialisé en gériatrie d'évaluer une patiente âgée atteinte de cancer. Ce test a été développé en 2012 puis validé rétrospectivement en 2014 par l'EORTC à partir de 70 ans (31,32). Avec une bonne sensibilité et une valeur pronostique indépendante à un an de survie, le questionnaire G8 est actuellement l'un des meilleurs outils de dépistage de fragilité disponible. Les huit items du G8 comportent : l'âge, l'anorexie, l'indice de masse corporelle (IMC), la perte récente de poids, la motricité, les problèmes neuropsychologiques, la polymédication et le sentiment sur sa santé. Un score G8 < 14/17 doit faire pratiquer une évaluation gériatrique standardisée (EGS).

Il n'y a pas de consensus sur la meilleure façon de mesurer la fragilité. Plusieurs équipes ont proposé des arbres de stratification permettant de classer les patients âgés en 3 groupes : « robustes », « vulnérables » et « fragiles » (33,34). Les gériatres utilisent en pratique courante l'EGS, recommandée par la SIOG pour détecter des déficiences non identifiées auparavant, prédire la toxicité liée au traitement et la mortalité globale, et ainsi améliorer la sélection du traitement anticancéreux (35).

Une approche statistique a permis de distinguer 4 profils de patients âgés différents à partir de la cohorte française multicentrique prospective ELCAPA (ELderly CAncer PAtients) (36). Ces 4 profils de patients âgés atteints de cancer sont les suivants : un profil de patients en relative bonne santé, un profil de patients dénutris, un profil de patients avec des troubles psycho-cognitifs et un profil de patients présentant une altération importante dans plusieurs domaines. Ces profils sont associés à un devenir et une prise en charge différente (37).

Les patientes âgées dites robustes peuvent bénéficier d'une prise en charge standard similaire à celle des plus jeunes, alors que les patientes vulnérables et fragiles doivent bénéficier d'une prise charge adaptée et personnalisée (33,34,38).

De plus, il est important de rechercher la présence de comorbidités, car celles-ci se sont avérées être un facteur indépendant dans la détermination de la mortalité chez les patientes atteintes d'un cancer du sein. Satariano et al. ont rapporté une augmentation de 20 fois la mortalité par causes autres que le cancer du sein chez les patientes présentant plus de trois comorbidités et cela, indépendamment du stade du cancer et de l'âge du patient (39). La santé générale et l'indépendance fonctionnelle sont des composantes clés de la qualité de vie chez les personnes âgées (21). Les patients sont souvent les mieux placés pour évaluer les avantages des traitements offrant une survie prolongée comparée à une meilleure qualité de vie. La SIOG, en 2018, considère la qualité de vie comme un élément fondamental de la gestion du cancer quel que soit l'âge du patient. L'impact des différents choix de traitement doit être discuté avec le patient en prenant en compte ses préférences pour aboutir à une amélioration de la qualité de vie (26).

Évaluation gériatrique standardisée (EGS).

La SIOG recommande depuis 2005 de mettre en oeuvre une EGS, chez les patientes atteintes de cancer âgées d'au moins 70 ans, pour améliorer l'observance, la tolérance au traitement, la survie globale et la qualité de vie des patientes (40).

L'EGS est un processus de diagnostic multidisciplinaire et interdisciplinaire qui permet d'évaluer les risques et les opportunités liés au schéma thérapeutique, de déterminer les facteurs médicaux, psychosociaux et la réserve fonctionnelle d'une patiente âgée pour ainsi définir la stratégie thérapeutique la plus adéquate pour une patiente donnée et d'éviter au maximum les hospitalisations qui sont souvent associées chez la personne âgée à un déclin fonctionnel et une survie raccourcie (26,41,42). Elle évalue les comorbidités, la nutrition, la polymédication, les problèmes socio-économiques, les syndromes gériatriques, les fonctions d'organe et la cognition (35). Elle permet d'informer les patientes et de recueillir leur préférence [START_REF] Fried | Understanding the treatment preferences of seriously ill patients[END_REF]. En pratique clinique, l'EGS permet d'évaluer de nombreux problèmes non abordés dans une consultation oncologique classique. L'étude française multicentrique de phase III randomisée PREPARE en cours de recrutement depuis 2016 a pour but d'évaluer l'apport de l'intervention gériatrique dans la prise en charge des patients âgés (70 ans et plus) traités pour un cancer détecté par le questionnaire G8 comme étant « fragiles ou à risque ». Elle compare l'efficacité de deux approches : la prise en charge oncologique standard ou la prise en charge gériatrique en plus de la prise en charge oncologique standard, incluant un suivi du patient par une infirmière formée. L'efficacité est évaluée à partir d'un co-critère de jugement principal associant la survie globale et la qualité de vie. Les résultats de cette étude sont attendus.

II.

Traitement adjuvant du carcinome mammaire HER2-positif.

1. Traitements standards adjuvants anti-HER2.

L'indication d'une chimiothérapie adjuvante du cancer du sein se décide en réunion de concertation pluridisciplinaire (RCP) et fait l'objet de recommandations nationales et internationales (6,[START_REF] Roy-Byrne | Anxiety disorders and comorbid medical illness[END_REF][START_REF] Bridou | Spécificités, déterminants et impacts de l'anxiété liée au cancer: revue de question des apports de l'approche cognitivo-comportementale[END_REF]. Elle a pour objectif d'améliorer la survie globale et de diminuer le risque de récidive en complément d'un traitement local (chirurgie et/ou radiothérapie).

Le bénéfice de la chimiothérapie est plus important chez les femmes de moins bon pronostic : lorsque les récepteurs hormonaux sont négatifs et/ou qu'il y a une invasion ganglionnaire. D'après la méta-analyse d'Oxford, la chimiothérapie adjuvante contenant anthracyclines et taxanes réduit la mortalité par cancer du sein d'un tiers en moyenne, et cela quel que soit l'âge (12,[START_REF] Andersen | Screening, assessment, and care of anxiety and depressive symptoms in adults with cancer: an American Society of Clinical Oncology guideline adaptation[END_REF]. En situation adjuvante, il faut trouver un équilibre entre la probabilité de prévenir la récidive, la toxicité des traitements et le risque de décès sans rapport avec le carcinome mammaire. Cela exige une évaluation de l'espérance de vie ainsi qu'une prise en compte de l'état général de la patiente. Établir un schéma adjuvant standard est compliqué chez les patientes âgées HER2-positives. Les schémas historiques tel que 4 AC (doxorubicine/cyclophosphamide) ou 6 CMF (cyclophosphamide/methotrexate/fluorouracil), validés par de hauts niveaux de preuve ne sont plus employés actuellement.

Actuellement la chimiothérapie standard des patientes jeunes et/ou en bon état général, est un schéma séquentiel associant une chimiothérapie à base d'anthracycline et de cyclophosphamide pour 3 à 4 cures, suivie d'une association de taxanes et de trastuzumab pour 1 an au total de trastuzumab adjuvant [START_REF] Von Minckwitz | Adjuvant Pertuzumab and Trastuzumab in Early HER2-Positive Breast Cancer[END_REF]. Aucun essai n'a réussi à démontrer la noninfériorité d'une durée plus courte du trastuzumab adjuvant, hormis l'essai PERSEPHONE démontrant la non infériorité de 6 mois de trastuzumab adjuvant mais critiquable sur le plan statistique (marge de non-infériorité de 3 %) [START_REF] Cardoso | Early breast cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up[END_REF]. Malheureusement, ce schéma de chimiothérapie séquentielle n'a pas fait l'objet de beaucoup d'études chez les patients plus âgés, comme le souligne la récente méta-analyse du Early Breast Cancer Trialists Collaborative Group [START_REF] Andersen | Screening, assessment, and care of anxiety and depressive symptoms in adults with cancer: an American Society of Clinical Oncology guideline adaptation[END_REF]. La base de données SEER montrent que les patients de plus de 65 ans, en particulier les octogénaires, et ceux qui présentent des comorbidités, reçoivent souvent des schémas de traitement incomplets [START_REF] Versteeg | Prediction of treatment-related toxicity and outcome with geriatric assessment in elderly patients with solid malignancies treated with chemotherapy: a systematic review[END_REF].

Plusieurs essais randomisés, dont HERA, ont montré un intérêt majeur à l'ajout des traitements anti-HER2 combinés à la chimiothérapie en situation adjuvante pour des lésions supérieures à 1 cm avec envahissement ganglionnaire axillaire (19,[START_REF] Von Minckwitz | Adjuvant Pertuzumab and Trastuzumab in Early HER2-Positive Breast Cancer[END_REF][START_REF] Muss | Randomized trial of standard adjuvant chemotherapy regimens versus capecitabine in older women with early breast cancer: 10-year update of the CALGB 49907 trial[END_REF][START_REF] Sawaki | Evaluation of Trastuzumab Without Chemotherapy as a Post-operative Adjuvant Therapy in HER2-positive Elderly Breast Cancer Patients: Randomized Controlled Trial [RESPECT (N-SAS BC07)[END_REF][START_REF] Biganzoli | Phase II randomized trial of neoadjuvant trastuzumab and pertuzumab (TP) with either palbociclib+ letrozole (Pal+ L) or paclitaxel (Pac) for elderly patients with estrogen receptor & HER2 positive (ER+/HER2+) breast cancer (BC)(International Breast Cancer Study Group IBCSG 55-17, TOUCH)[END_REF].

A l'inverse, l'omission d'un traitement anti-HER2 en situation adjuvante se traduit par des taux de récidive importants particulièrement pour les cancers du sein qui n'expriment pas les récepteurs hormonaux [START_REF] Kemeny | Barriers to clinical trial participation by older women with breast cancer[END_REF]. De nombreuses études telles que HERA, ALLIANCE, JOINT et BCIRG 006, ont suggéré que les tumeurs de meilleurs pronostiques (sans atteinte axillaire et de taille < 2 cm) bénéficiaient également de l'ajout du trastuzumab par rapport à la population globale (13,19,[START_REF] Paillaud | Geriatric COre Data sET»(G-CODE): un outil pour la recherche clinique en oncogériatrie[END_REF][START_REF] Hurria | Designing therapeutic clinical trials for older and frail adults with cancer: U13 conference recommendations[END_REF][START_REF] Perez | Trastuzumab plus adjuvant chemotherapy for human epidermal growth factor receptor 2-positive breast cancer: planned joint analysis of overall survival from NSABP B-31 and NCCTG N9831[END_REF][START_REF] Slamon | Phase III randomized trial comparing doxorubicin and cyclophosphamide followed by docetaxel (AC-> T) with doxorubicin and cyclophosphamide followed by docetaxel and trastuzumab (AC-> TH) with docetaxel, carboplatin and trastuzumab (TCH) in HER2 positive early breast cancer patients: BCIRG 006 study[END_REF].

L'étude APT du Dr Tolaney de l'Institut Dana Farber de Boston, publiée en 2015, a permis de proposer aux patientes présentant un carcinome mammaire invasif HER2-positif, à faible risque de récidive (taille <3 cm et sans ganglion atteint) [START_REF] Tolaney | Adjuvant Paclitaxel and Trastuzumab for Node-Negative, HER2-Positive Breast Cancer[END_REF], de recevoir un schéma efficace et moins toxique sans anthracycline comportant du paclitaxel hebdomadaire pour 12 cures associé à du trastuzumab pour 1 an. La majorité des patientes présentaient des tumeurs T1b ou T1c (73%) et il y avait très peu de T2 (9%). 64 % des tumeurs étaient positives pour les récepteurs aux oestrogènes (RE-positives). L'objectif principal de cette étude était la survie sans rechute (SSR). Avec une médiane de suivi de plus de 6 ans, la SSR à 7 ans était de 93,3% ; IC95% [90,4-96,2] avec seulement 4 rechutes à distance. La survie globale à 7 ans était de 95,0% ; IC95% [92,4-97,7] (59).

Par ailleurs, l'approche néoadjuvante chez les patientes âgées peut paraître plus compliquée à mettre en place mais reste néanmoins séduisante pour les patientes en bon état général présentant un volume tumoral important mais souhaitant une conservation mammaire et permet d'évaluer la réponse complète pathologique (pCR). La méta-analyse de Cortazar et al. a récemment mis en évidence un risque accru de récidive et de mortalité chez les patientes atteintes d'un cancer du sein HER2-positif présentant une maladie résiduelle (non pCR) après un traitement néo-adjuvant associant chimiothérapie à un traitement anti-HER2 [START_REF] Cortazar | Pathological complete response and long-term clinical benefit in breast cancer: the CTNeoBC pooled analysis[END_REF]. L'essai KATHERINE a testé le trastuzumab-emtansine (T-DM1), anticorps drogue conjugué, en post-néoadjuvant. Il a montré une amélioration importante de la SSR chez les patientes non pCR par rapport à la prolongation d'un an de trastuzumab, qui est le standard actuellement, avec un bénéfice de près de 11.7% (HR= 0,50 ; IC95% [0,39 à 0,64] ; p <0,001). Là encore, les patientes âgées étaient sous-représentées dans cette étude (8 % de patientes > 65 ans) (61).

Toxicités des traitements adjuvants anti-HER2.

L'équilibre entre l'efficacité et la tolérance des traitements chez les patientes âgées présentant des réserves physiologiques réduites et des comorbidités importantes est à la fois primordial et complexe. Hurria et al. ont étudié les facteurs associés à la toxicité de la chimiothérapie. En plus des variables démographiques et des variables cliniques standards telles que l'âge, le type de cancer, la dose de chimiothérapie et la clairance de la créatinine, leur étude a révélé que les déficits identifiés par l'EGS tels que la déficience auditive, l'activité physique limitée et les chutes, prédisent un risque de toxicité par chimiothérapie de grade 3-4 chez les patientes âgées alors que la mesure du Karnofsky Performance Status ne l'indique pas [START_REF] Hurria | Validation of a prediction tool for chemotherapy toxicity in older adults with cancer[END_REF].

2.1.

Trastuzumab.

Il existe peu d'études évaluant la tolérance du trastuzumab chez la personne âgée mais elles s'accordent vers une sécurité du trastuzumab s'il est utilisé en association avec un schéma sans anthracyclines [START_REF] Brollo | Adjuvant trastuzumab in elderly with HER-2 positive breast cancer: a systematic review of randomized controlled trials[END_REF]. La cardiotoxicité induite par le trastuzumab est réversible mais son incidence reste plus élevée chez les patients de plus de 65 ans [START_REF] Thavendiranathan | Breast cancer therapy-related cardiac dysfunction in adult women treated in routine clinical practice: a population-based cohort study[END_REF].

Ainsi, la période de récupération est également plus lente chez les patients âgés atteints de dysfonction cardiaque induite par le trastuzumab [START_REF] Silovski | Cardiac safety profile of trastuzumab in elderly patients[END_REF][START_REF] Chavez-Macgregor | Trastuzumab-related cardiotoxicity among older patients with breast cancer[END_REF] [START_REF] Serrano | Trastuzumab-related cardiotoxicity in the elderly: a role for cardiovascular risk factors[END_REF][START_REF] Adamo | The Risk of Toxicities from Trastuzumab, Alone or in Combination, in an Elderly Breast Cancer Population[END_REF]. Par ailleurs le risque cardiovasculaire augmente avec l'âge : baisse de la FEVG, HTA mal contrôlée, tabac, dyslipidémie, obésité, diabète, antécédents d'insuffisance cardiaque, d'infarctus du myocarde, de maladie valvulaire ou d'artériopathie [START_REF] Spano | Current targeted therapies in breast cancer: clinical applications in the elderly woman[END_REF]. L'ensemble des auteurs incite donc à sélectionner les patients et à réaliser une surveillance cardiologique rapprochée en réalisant une évaluation de la FEVG trimestrielle, ce qui est déjà la norme pour les patientes de tout âge.

2.2.

Anthracyclines.

Les anthracyclines restent une des drogues majeures dans le traitement des cancers du sein. Elles ne sont pas dénuées d'effets secondaires, notamment la cardiotoxicité cumulative et irréversible par cardiomyopathie ou insuffisance cardiaque congestive, avec une prévalence qui augmente après 70 ans [START_REF] Aapro | Anthracycline cardiotoxicity in the elderly cancer patient: a SIOG expert position paper[END_REF]. Tout comme le trastuzumab, la cardiotoxicité des anthracyclines est majorée par l'ensemble des facteurs de risque sus-cités [START_REF] Aapro | Anthracycline cardiotoxicity in the elderly cancer patient: a SIOG expert position paper[END_REF][START_REF] Reddy | Cardio-oncology in the older adult[END_REF]. Reddy et al. propose pour prévenir la cardiotoxicité de repérer les facteurs de risque cardiovasculaire, de surveiller rigoureusement la fonction cardiaque (troponine comme traducteur précoce de cardiotoxicité) et de la FEVG (74) et d'y associer des protecteurs de l'insuffisance cardiaque (Inhibiteurs de l'Enzyme de Conversion (IEC) et les Antagonistes des récepteurs de l'angiotensine II (ARA 2)) ou bien même, d'utiliser un cardioprotecteur tel que le dexrazoxane, tout en maintenant une activité physique adaptée [START_REF] Reddy | Cardio-oncology in the older adult[END_REF]. Ceci n'est toutefois pas validé actuellement. D'autre part, les anthracyclines sont également connues pour leurs propriétés myélosuppressives. La neutropénie fébrile est une complication grave qui augmente la morbidité. Elle entraîne également des retards de traitement ou des réductions de dose, qui compromettent l'efficacité de la chimiothérapie [START_REF] Chan | Incidence of febrile neutropenia among early-stage breast cancer patients receiving anthracycline-based chemotherapy[END_REF]. L'utilisation systématique de facteur de croissance granulocytaire (G-CSF) en prophylaxie primaire est fortement recommandée après 65 ans selon l'EORTC (76).

2.3.

Taxanes.

En situation adjuvante, la toxicité des taxanes chez les femmes âgées est supérieure aux femmes plus jeunes, ce qui peut limiter sa combinaison séquentielle avec les anthracyclines. Fréquemment, les taxanes sont utilisés seuls ou associés à des cytotoxiques autres que les anthracyclines (docétaxel plus cyclophosphamide ou carboplatine) pour réduire le risque cardiaque, en particulier chez les patientes HER2-positifs susceptibles de développer des événements cardiaques supplémentaires liés au trastuzumab. Il est préférable d'utiliser le schéma par paclitaxel hebdomadaire devant une moindre toxicité hématologique sans perte d'efficacité [START_REF] Sparano | Long-term follow-up of the E1199 phase III trial evaluating the role of taxane and schedule in operable breast cancer[END_REF][START_REF] Biganzoli | Taxanes in the treatment of breast cancer: Have we better defined their role in older patients? A position paper from a SIOG Task Force[END_REF].

La principale toxicité limitante reste la neuropathie périphérique accentuée selon la métaanalyse de Herhman en 2016, par le diabète, l'hypothyroïdie, l'hypercholestérolémie, l'HTA, la varicelle-zona et les maladies vasculaires périphériques.

III.

Options de traitement des patientes âgées présentant un carcinome mammaire HER2-positif.

De nombreuses patientes âgées présentent des comorbidités notamment cardiovasculaires. Elles présentent donc un plus grand risque de toxicité des traitements. Certaines options peuvent donc être proposées. En effet, bien qu'elles représentent 40% des patientes atteintes de cancer mammaire, peu de femmes âgées participent aux essais cliniques: seulement 16% des patientes des études pivotales sur le trastuzumab adjuvant avaient plus de 60 ans (19,[START_REF] Biganzoli | Phase II randomized trial of neoadjuvant trastuzumab and pertuzumab (TP) with either palbociclib+ letrozole (Pal+ L) or paclitaxel (Pac) for elderly patients with estrogen receptor & HER2 positive (ER+/HER2+) breast cancer (BC)(International Breast Cancer Study Group IBCSG 55-17, TOUCH)[END_REF].

Les traitements sans anthracyclines sont attrayants pour les patientes âgées présentant des tumeurs à faible risque et/ou qui sont prédisposées à la cardiotoxicité. Le schéma non cardiotoxique le mieux documenté chez les personnes âgées présentant un carcinome mammaire HER2-positif, est l'association docetaxel plus cyclophosphamide associé à un traitement prophylactique par G-CSF, supérieur à l'association doxorubicine plus cyclophosphamide. C'est alors un schéma séduisant pour l'association avec le trastuzumab chez les patients âgés, mais peu réalisé en France [START_REF] Reddy | Cardio-oncology in the older adult[END_REF][START_REF] Jones | Docetaxel with cyclophosphamide is associated with an overall survival benefit compared with doxorubicin and cyclophosphamide: 7-year follow-up of US Oncology Research Trial 9735[END_REF].

Les lignes directrices de l'ESMO 2019 autorisent, chez les personnes âgées fragiles, non éligibles aux traitements standards, l'utilisation de la doxorubicine liposomale pégylée en monothérapie et du cyclophosphamide métronomique plus méthotrexate car ces schémas thérapeutiques ont une activité similaire, bien que leur efficacité par rapport à la chimiothérapie standard reste inconnue [START_REF] Crivellari | Adjuvant pegylated liposomal doxorubicin for older women with endocrine nonresponsive breast cancer who are NOT suitable for a "standard chemotherapy regimen": the CASA randomized trial[END_REF]81). Ces schémas sont peu utilisés en routine.

Il n'y a pas de données cliniques disponibles pour le traitement par trastuzumab seul chez les patientes qui ne sont pas candidates à la chimiothérapie en situation adjuvante. Cependant, le consensus de Saint-Gallen en 2011 et plus récemment la SIOG en 2019 indique que si la chimiothérapie ne peut pas être donnée du fait d'une trop grande vulnérabilité, il pourrait être raisonnable de donner du trastuzumab seul, sans chimiothérapie (5). De plus, le trastuzumab en sous-cutané a la même efficacité et le même profil d'innocuité que la forme intra-veineuse standard et est souvent préférée par les patients, en termes de qualité de vie (82).

Enfin, la dernière option séduisante, compte tenu de son profil de toxicités acceptables, serait celle du schéma APT (Adjuvant-Paclitaxel-Trastuzumab), qui n'a pas été évalué chez les patientes âgées et/ou à plus haut risque (taille tumorale > 3 cm et/ou envahissement ganglionnaire) mais qui est en pratique clinique, est bien souvent réalisé [START_REF] Tolaney | Adjuvant Paclitaxel and Trastuzumab for Node-Negative, HER2-Positive Breast Cancer[END_REF].
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Conclusion

Our study show the high value of geriatric evaluation to select patient for the best adjuvant treatment in this population. Although short follow-up, undertreatment and clinically relevant side-effects are both ilustrated. Clearly clinical trials should adress new treatment options in this population.

III. INTRODUCTION

The incidence of breast cancer rises dramatically with age, which is the most important risk factor for developing cancer. The majority of cancer diagnoses occur in adults over 65 years old (2 out of 3 new cancers), but this population represents only 30% of clinical trial registrations with less evidence available to guide complex care for this population (1,2). This elderly population has not benefited from as significant improvement in survival as their younger counterparts (3).

Limited data does exist to guide optimal adjuvant chemotherapy treatment decisions for women from over 70 years old and older with early stage of breast cancer (4). Nevertheless, prospective trial data suggest that the older women benefit from adjuvant chemotherapy is similar to that conferred on their younger counterparts (5). Older women with unfavorable breast cancer subtypes are reasonable candidates for chemotherapy but many will be ineligible because of significant comorbidities. Older adults are heterogeneous and have varying degrees of comorbidities, functional impairments and geriatric syndromes. This can lead to undertreatment or overtreatment and impact the patient morbidity and mortality (6). The limited participation of elderly people in clinical trials results in a lack of evidence that does not allow for the development of optimal strategies for the treatment of elderly people (7). This contributes to the prescription of nonstandard treatments in elderly people, particularly omitting or decreasing chemotherapy and targeted therapy (8,9). In different study of elderly female patients with cancer, the majority of patients preferred shortened survival over the loss of ability to care for themselves and preferred quality of life (10,11).

Since 2014, all patients over 70 years old should be screened for geriatric frailty by a simple Oncodage Score (G8), resulting in a standardized Geriatric Assessment (GA) by an oncogeriatric specialist if it is less than 14/17 (12). In fact, the International Society of Geriatric Oncology (SIOG) recommended the use of GA for all elderly patients with cancer to identify patient deficits, and better understand a patient's functional age. GA allows for characterization of a patient's function into three groups; fit, vulnerable and frail to assist with clinical decision making (13). GA has been advocated as a way to provide detailed evaluation of the health status of elderly patients. This systematic and comprehensive assessment characterizes and gather functional status such as physical performance, falls, cognition, nutrition, comorbidity, social support, and psychological status (14). Furthermore, the GA can help by distinguishing patients who may benefit from standard cancer treatment, as well as potentially guide nononcologic interventions (15,16). When used throughout treatment, the GA can also provide the clinical team an opportunity to identify when elderly patients are declining regarding their function and to intervene to manage their needs (15,17). In addition to patient's point of view on their treatment options and the results of a brief GA, a further consideration of the potential benefits of adjuvant therapy also takes into account the patient's estimated life expectancyindependent of their breast cancer, to determine whether they are likely to live long enough to benefit from the treatment. Chronologic age is an integral component of such estimates (18).

The toxicity of chemotherapy is a key consideration in adjuvant treatment decisions. Although overall chemotherapy-related mortality is low (∼1%), elderly cancer patients are more susceptible to have chemotherapy toxicities compared to their younger counterparts (19,20). Besides, chemotherapy may exacerbate an older cancer patient's other medical comorbidity, and even low-grade toxicities such as diarrhea and neuropathy may be sufficient to cause functional incontinence and decline in patients with pre-existing diabetic neuropathy or limited mobility. However, the general decline in physiologic reserve and increase in comorbidities predispose older women to increased risk of toxicity which, in turn, may impact overall function, quality of life and survival (20,21). The risk of cardiac toxicity associated with anthracycline-based chemotherapy is of particular concern (22). Selection of therapy for elderly women should therefore be individualized by taking into account comorbid illnesses and other factors (23).

HER2-positive breast cancers represent approximately 10-15% of elderly patients. Overexpression of the human epidermal growth factor receptor-2 (HER2) has historically been associated with poor clinical outcomes (24)(25)(26). These cancers are biologically more aggressive and tend to relapse within the first 5 years of the initial diagnosis and treatment. Breast cancers with overexpression or amplification of HER2 are a subgroup of breast cancers with an unfavourable prognosis with earlier recurrences and shorter overall survival (27). Moreover, the tumor grade is higher and the risk of lymph node metastasis is greater (28). Patients with HER2-positive breast cancer with positive hormone receptors have a better long-term prognosis than those with negative hormone receptors. These patients, unless they have extremely short life expectancy, should be considered for cancer treatment. Indeed, the majority of recurrences in these patients are in the first several years after diagnosis.

Trastuzumab, a humanized monoclonal antibody that binds HER2, improves the outcomes for patients with HER2-positive breast cancer. A Cochrane review of eight studies showed the addition of trastuzumab highly significantly improved overall survival (OS) compared with placebo (HR=0.66, p < 0.00001) (29). The risk of recurrence was decreased by approximately 50% and OS improved (30)(31)(32)(33). These studies demonstrated also that cardiotoxicity is reduced without anterior anthracyclines associated with trastuzumab, and established a 4% risk of cardiac toxicity with trastuzumab (34). In fact, the main toxicities of trastuzumab are cardiomyopathy and congestive heart failure (35). Paclitaxel tends to reduce this risk while maintaining efficacy in this subgroup of patients at low risk of recurrence. These studies also demonstrated that the optimal period of time of trastuzumab as an adjuvant treatment is one year (33). On this basis, guidelines recommend chemotherapy and trastuzumab for patients (including elderly patients) with tumors of 0.5-1 cm or bigger, or lymph node involvement. Nevertheless, for frail elderly women with limited life expectancy (< 5 years) and multiple unmodifiable GA-identified deficits, such as a high burden of comorbidity or cognitive impairment, the benefits of chemotherapy are likely be modest and therefore chemotherapy is not recommended (23).

The APT trial made it possible from 2015 onwards to offer patients with HER2positive invasive breast carcinoma, less than 3 cm size and without positive lymph nodes, an adjuvant regimen combining paclitaxel and trastuzumab for 12 weeks followed by 9 months of trastuzumab as monotherapy. Each of these therapies has specific toxicities, the main being neuropathy and cardiotoxicity. This exploratory phase II study had disease free survival (DFS) as its main endpoint and showed an approximately 2% risk of early recurrence (36), suggesting that the combination of trastuzumab-paclitaxel is a reasonable option for women with this breast cancer subtype, as the phase II study by Perez and al. would previously suggest (37,38). Clearly this regimen looks an attractive option for elderly patients.

In clinical practice, the APT trial has not been studied on patients over 70 years old. That is also extended in the geriatric population to tumors over 3 cm with non-metastatic node involvement. The demonstrated effectiveness of trastuzumab as an adjuvant treatment can be weighted in some cases against its potential toxicity and its association with chemotherapy. The decision is therefore more complex for elderly patients.

In this context, we retrospectively studied a population of patients over 65 years old treated for breast cancer with overexpression or amplification of HER2 at the Centre Eugène Marquis in Rennes. The objective of this study is to provide a comprehensive description of the characteristics of this population and the management in this adjuvant situation. Other objectives are to compare OS, DFS and evaluation of toxicities, particularly the incidence of left ventricular cardiac dysfunction and the incidence of neurotoxicity in the different treatment groups. We also wish to describe in the APT subgroup the differences in DFS and OS depending on whether the inclusion criteria of the APT trial are met or not: HER2 tumor of less than 3 cm and lymph node negative.

IV. METHODS

ELIGIBILITY, ENROLLMENT AND STYDY DESIGN

We carried out an observational retrospective and descriptive study at the Centre Eugène Marquis in Rennes (France), in the population over 65 years old discussed in multidisciplinary board for a localized invasive breast carcinoma with overexpression or HER2 gene amplification diagnosed in the Ouest Pathology Laboratory between January 2006 to December 2018. We started the collection in 2006, when trastuzumab was approved by the European Medical Agency (EMA). HER2-positive tumor status was defined by a HER2 3+ immunohistochemical (IHC) score or an IHC 2+ score with positive fluorescence in situ hybridization (FISH).

The inclusion criteria for the study were all from pathologic subtypes of breast cancer, no limit on the size of the invasive tumor was required, and independent of lymph node invasion. The only exclusion criteria were metastatic breast cancers.

DATA COLLECTION

Data were collected retrospectively, anonymously and exhaustively from patients' medical records in accordance with local regulations to the Study Review and Data Access Committee (CREDO). Data were compiled from the date of diagnosis to the death or the date of last contact. For all data, if the data were not explained in the medical records, these factors were considered to be absent. Data collected related to characteristics of patients such as age, the Eastern Cooperative Oncologic Group performance scale score (ECOG), the Body Mass Index (BMI), the date of diagnosis, period of care, lymph node invasion (pN), type of surgery performed. We also described tumor characteristics as tumor size (pT and size ≤ or > 30mm), hormonal receptor status, grade, index proliferation Ki67%. Breast cancer was positive for hormone receptor (RH) if estrogen receptor (ER) or progesterone receptor (PR) expression was ⩾ 10% (immunohistochemistry).

We also evaluated the cardiovascular risk factors identified by the French Federation of Cardiology such as high blood pressure, diabetes, tobacco, dyslipidemia, obesity, metabolic syndrome, heart failure, heredity or chronic kidney disease.

We collected the different criteria of geriatric frailty collected during a GA such as anorexia, dementia, weight loss, undernutrition, polymedication, depression, anxiety, polypathology, osteoporosis, postural instability, social isolation and sensory disability, visual or auditory. We have been looking to see if a G8 was achieved and if it was entered in multidisciplinary meeting. One of the data collected was the frail status, detected subjectively by the oncologist during the diagnostic consultation. Although there was no consensus on their definition, the terms 'vulnerable', 'frail' and 'frailty' have been used as generic terms, without arbitrary definitions.

We collected for each treatment regimen the different adverse events that occurred and their grade according to Common Terminology Criteria of Adverse Events (CTCAE v5.0) such as heart failure, neuropathy, nauseas, mucositis, diarrheas, disruption of liver function, allergy, cytopenia, anemia, neutropenia, infection, asthenia, onycholysis, alopecia, depression, arthralgias, myofascial syndrome, venous thrombosis, osteoporosis, other toxicity or oneyear follow-up toxicity.

Finally, we collected the completion treatment, the loss of autonomy one year after the end of treatment, the date of relapse and mortality (breast specific and overall mortality). Loss of autonomy was defined as the inability of a person to carry out by herself some acts of everyday life one year after the end of the treatment. The median follow-up was defined by the average time of follow-up between the date of diagnosis and the date of last news or death. Overall Survival (OS) was defined as the time between the date of diagnosis and the date of death (from any cause) or last news. Disease Free Survival (DFS) was defined as the time between the date of diagnosis and the date of first disease progression. A treatment line was defined as a given therapeutic strategy set up until progression, and therefore could involve several treatments including chemotherapy with or without anthracycline associated to targeted agents anti-HER2 more or less endocrine therapy.

We divided the Overall Population (OP) into three treatment groups:  Anthracycline-taxanes-trastuzumab regimen (ATTR) including patients who received a sequential adjuvant regimen with 3 or 4 injections of anthracyclines followed by the combination of taxanes (12 paclitaxel or 3 docetaxel) and 18 injections of trastuzumab with the possibility for some of them to add pertuzumab, a humanized monoclonal antibody which inhibits the dimerization of HER2 by targeting another epitope, within the framework of therapeutic trials,  Adjuvant-paclitaxel-trastuzumab (APT) including patients who have received an adjuvant regimen based on the APT trial combining 12 weekly injections of paclitaxel with 18 injections of trastuzumab,  Unconventional treatment regimen (UTR) including patients who have not received chemotherapy, patients who have received trastuzumab alone more or less associated with hormone therapy or who have received unconventional regimens.

We also classed the patients by age group: the group 65-70 years old, representing the reference population, that which participates most often in the studies, then the 70-75 years old and the over 75 years' old who are quite a few or not represented in the studies.

In the APT subgroup, we examined whether the criteria for initial inclusion of the publication were met: HER2 tumor less than 3 cm and negative lymph node.

STATISTICAL ANALYSIS

Descriptive analysis was performed using median and interquartile range (IQR) for continuous variables and count and percentage for categorical variables. Characteristics were compared according to the three treatment groups using the Kruskal-Wallis rank sum test and Fisher's exact test and according to two age groups using the Mann-Whitney test and Fisher's exact test. DFS and OS were compared using the Kaplan-Meier survival analysis. A p-value threshold at 5% was set for statistical significance.

Analyses were performed using R software V3.5.0.

V. RESULTS

Overall population (OP) characteristics

In the study, 129 patients were included between January 2006 to December 2018. Three of them were excluded because they were not treated at the Centre Eugène Marquis. A total of 126 patients were analyzed and divided into three groups according to whether they have received in adjuvant therapy an Anthracycline-taxanes-trastuzumab regimen (ATTR) for 48 patients, a Adjuvant-paclitaxel-trastuzumab (APT) for 49 patients, or an Unconventional treatment regimen (UTR) for 29 patients (Figure 1).

The UTR group consisted of -25 patients who received neither chemotherapy or trastuzumab, -2 patients who received a combination of trastuzumab and hormonal therapy, -2 patients who received unconventional therapies such as association with capecitabine/trastuzumab or cyclophosphamide/trastuzumab.

Five patients in the ATTR group received anti-HER2 double-blocking with pertuzumab, most in therapeutic trials available at Centre Eugène Marquis (BERENICE, APHINITY or KAITHLIN trials). The median age was 73 years old [START_REF] Pinto | HER2 positive in elderly population -A single center experience[END_REF]. The oldest patient in our cohort was 95 years old at diagnosis and was in the UTR subgroup. The majority of patients had an ECOG of 0 or 1 (92.9%). Most patients (76.8%) had a BMI > 21 kg/m². 15% of patients received an oncogenetic consultation. Invasive ductal carcinoma was the main subtype (88% of cases). Majority tumors had high-grade tumor (99.2%). Most tumors presented high proliferative index defined as Ki67 >15% in 83.3% of cases. Hormone receptor status was positive in 53.2% of tumors (Table 1). At least one cardiovascular risk factor was recorded in 57.1% of patients. The most common were high blood pressure in 46.8% and dyslipidemia in 32.5% (Table 3). 

Treatment modalities

Surgery was performed in the majority of patients (97.7%). Breast-conservating surgery, if possible, is the primary surgical choice for early breast cancer. Axillary assessment either sentinel lymph node biopsy or axillary dissecion was not performed in 10.3% of patients. In 3.2% of patients, the operation was incomplete ('clean mastectomy' without axillary assessment) which corresponded to 4 patients over 70 years old in the UTR group with comorbidities and tumors classified T4DN+. Radiotherapy was given to 79% of patients. Adjuvant hormonotherapy was prescribed in 52% of patients. Out of a total of 97 patients receiving chemotherapy, 65% received as adjuvant setting whereas 16% benefited in neoadjuvant strategy. Important to note treatment was completed in only 80.4% of patients.

(Table 4). 

Analysis of characteristics by treatment group

Patients characteristics at diagnosis

The age was significantly higher in the UTR (81 years old) then APT (76 years old) and then ATTR group (69 years old) (p<0.001). As expected, ECOG was significantly worse in the UTR group (ECOG ≥ 2 in 24.1% in UTR vs 0.0% in ATTR vs 4.1% in APT; p=0.001).

The ATTR subgroup included younger patients and tumours with more severe characteristics (58.3% with axillary lymph node involvement and 50% with Ki67 >30%) (Table 5). The G8 wasn't much assessed in the UTR subgroup, while the patients were frail with more comorbidities. Moreover, G8 wasn't much assessed either in the ATTR subgroup, in which patients will receive more aggressive treatment. Patients in the UTR group were significantly more likely to be considered as frail at the diagnosis by the oncologist (86.2%, p<0.001). 85.1% have two or more criteria for geriatric frailty. The UTR subgroup had statistically more polypathology (62.1%), postural instability (44.8%) and dementia (24.1%) with p<0.001.

Anxiety was recorded more often in the APT subgroup (53.1%) compared to the ATTR subgroup (25%) (Table 6 and Table S2, Table S3 in supplementary material). 

Toxicities comparison between ATTR and APT

No significant difference in terms of cardiac toxicity between the two groups was notices (8.3% for ATTR versus 10.2% for APT). No statistically significant difference for neuropathy between the two groups was notices probably for lack of patients (20.8% for ATTR versus 32.7% for APT; p=0.306). There was a significant difference disfavoring ATTR for nausea (37.5% vs 8.2%, p<0.001) and mucositis (39.6% vs 8.2%, p<0.001). The ATTR regimen was associated with 5 cases of grade IV febrile neutropenia including one toxic death (Figure 2 and Table 7 in supplementary material). On the abscissa, the types of toxicities. On the ordinate, the percentage of events (%)

Outcomes a. Loss of autonomy

After a one-year follow-up, loss of autonomy was assessed in 39.7% of patients. As expected, there was twice as much loss of autonomy in the UTR group (62.1%) as in the ATTR (29.2%) and APT (36.7%) groups. The most common causes of loss of autonomy were:

-for the UTR group: the occurrence of dementia (5 cases), femoral neck fracture leading to functional disability (5 cases), repeated falls (2 cases) with long hospitalization, respiratory failure (2 cases) and metastatic relapse (4 cases).

-for the APT group: the occurrence of dementia (3 cases), femoral neck fracture (3 cases), stroke (2 cases), repeated falls (2 cases), heart failure sequellary caused by trastuzumab (1 case) and metastatic relapse (5 cases).

-for the ATTR group: mainly the discovery of a second cancer (1 pancreas cancer with death, 1 ovarian cancer operated, 1 pituitary macroadenoma resulting in bitemporal hemianopsia), disabling myofascial syndrome (2 cases), stroke (1 case), vertebral fracture (1 case) and parkinson's dementia (1 case).

Eight patients were admitted to a nursing home after treatment: 6 in UTR group and 2 in APT group (6%).

b. Follow-up, relapse and death

The median follow-up was respectively 35 months [14.3-53] in OP, 27 months for UTR and APT group and 40 months for ATTR group. All patient received treatment at the Centre Eugène Marquis. The survey of patients was performed in our center for 77% of patients whereas the others were followed in hospitals nearby their homes. Seven patients were lost to follow-up in the study (5.6%) (Table 8, Figure 3 and Figure 4).

To date, no metastatic relapse was observed in ATTR group, whereas 4 and 5 respectively in UTR group and in APT group.

In the cohort, fourteen deaths were reported: -2 deaths in the ATTR group: the first patient died during chemotherapy for necrotizing enterocolitis related to docetaxel toxicity and the second died of metastatic pancreatic cancer diagnosed after primary diagnosis of breast cancer. -4 deaths in the APT group: all four recurrences were metastasis and received first-line chemotherapy with anti-HER2, and died from disease progression -9 deaths in the UTR group: 4 dues to metastatic recurrence and the other 5 dues to intercurrent diseases such as heart and respiratory failures. ATTR in red, APT in blue, Time in months.

Analysis of characteristics by age group comparison 65-70 versus > 70

There were 47 patients in the 65-70 age group who the median age was 67 old [START_REF] Westphal | Adjuvant medical treatment for breast cancer in elderly and old women[END_REF][START_REF] Pinto | HER2 positive in elderly population -A single center experience[END_REF][START_REF] Serrano | Trastuzumab-related cardiotoxicity in the elderly: a role for cardiovascular risk factors[END_REF] and 79 patients in the over-70 subgroup who the median age was old [74-81.5]. There wasn't statistically significant difference between the two groups concerning the characteristics of patients or tumors, but tendency to larger tumors in the over-70 subgroup. An ECOG greater than or equal to 2 was found only in the over-70 sub-group (11.4%) (Table 9).

There were statistically more patients considered as frail in the over-70 subgroup with 62% compared to 23.4% in the 65-70 age group (p<0.001). 73.7% of patients' over-70 years old had more than two criteria for geriatric frailty (p<0.001). Dementia and postural instability were not present in the 65-70 years' subgroup. Anorexia, weight loss, osteoporosis, polymedication, polypathology, anxiety, depression, social isolation and sensory impairment were more prevalent in the over-70 subgroup.

They were higher proportion of high blood pressure, dyslipidemia, obesity, metabolic syndrome, heart failure in the subgroup over 75 years old. There wasn't chronic renal failure in the 65-70 age subgroup. The presence of diabetes wasn't different in both groups.

They were statistically more ATTR in the 65-70 age subgroup, 70.2% versus 19% (p<0.001). Majority of untreated patients were in the over-70 subgroup (Table 10).

In the over-70 subgroup, they were more loss of autonomy (48.1%), more recurrence (10.4%), more deaths (17.1%) and especially cancer deaths (9.2%). The patient in the ATTR subgroup who died of toxicity was 67 years old (Table 11, Figure 5 and Figure 6). 

Evaluation of the impact of meeting the inclusion criteria of the original APT trial in the APT group

Of the 49 patients in the APT subgroup, 23 (52.3%) had the original study criteria, such as no lymph node involvement and a tumour size of less than 3 cm. Of the 23 patients who met the original APT study criteria, none relapsed or died. However, of the 26 patients with larger tumours or lymph node involvement, 5 relapsed and 4 died. The 4 patients who died in the ATP subgroup due to disease progression, were all of poor prognosis with lymph node invasion, tumour size greater than 3 cm and negative hormone receptors (Figure 7 and Figure 8). 

VI. DISCUSSION

Our study carried out at the Centre Eugène Marquis highlights the data of daily practice over the last decade. The real life data confirms that elderly patients receive heterogeneous and less intensive treatment which result in higher disease-related mortality (39).

Our analysis confirms that elderly patients receive less adjuvant chemotherapy than younger patients. Almost all patients in the UTR subgroup didn't receive systemic anti-HER2 therapy (25 of 29 patients, 86.2%). Ring et al. showed that the two main criteria for not receiving chemotherapy were oncologist judgment and patient selection (40). This retrospective study shows the heterogeneity of situations and management for patients over 75 years old with early HER2 breast cancer, with 53% of patients treated with combination of chemotherapy plus trastuzumab. Side effects of treatment may be stronger, and there are competing risks of death (39). Overall, the patients in UTR subgroup had less autonomy and they died of recurrence of their cancer, but especially of their co-morbidities. There is an interest in conducting GA and researching co-morbidities in elderly patients to help oncologists choose optimal treatment (41). Characteristics of the cancer and co-morbidities of the patient must be kept in mind when deciding on the best treatment. Frailty elderly patients more often die of other causes than breast cancer and treatment side-effects can seriously affect quality of life (42).

Our study illustrates several aspects of decision-making process about adjuvant systemic treatment. What are the factors that make us choose one treatment regimen instead of another? Eliciting and respecting patient goals, beliefs and preferences about adjuvant treatment are a critical step in the decision-making process [START_REF] Fried | Understanding the treatment preferences of seriously ill patients[END_REF]. In our study, patient's anxiety may be also a strong factor in the choice of an optimal treatment regimen. Anxiety is a painful and often indefinable feeling of fear that is irrelevant or disproportionately applied to actual events. In our study, the incidence of anxiety is over-represented in the APT subgroup. It questions whether patients' initial anxiety at the primary consultation does influence the oncologist's medical decision towards a therapeutic de-escalade. It is known that the prevalence of clinical anxiety in cancer patients is estimated at 38% for all types of cancer combined, which is higher than in the general population [START_REF] Roy-Byrne | Anxiety disorders and comorbid medical illness[END_REF]. Without intervention, psychological distress leads to impaired decision-making, poorer coping, and worse psychological and medical outcomes, including greater side effects and poorer adherence to treatment [START_REF] Bridou | Spécificités, déterminants et impacts de l'anxiété liée au cancer: revue de question des apports de l'approche cognitivo-comportementale[END_REF][START_REF] Andersen | Screening, assessment, and care of anxiety and depressive symptoms in adults with cancer: an American Society of Clinical Oncology guideline adaptation[END_REF]. This psychological process seems relevant in our cohort.

Adjuvant anti-HER2 treatments have only been validated in combination with chemotherapy for preventive recurrences. In the general population, several systemic anti-HER2 treatment modalities are possible. For patients with poor prognostic factors (lymph node invasion and negative hormone receptors), the experience of complete blockage of HER2 with APHINITY study or the histologically guided treatment after neoadjuvant strategy with the KATHERINE study are attractive. On the other hand, de-escalade strategies such as the APT trial for tumors with a good prognosis should also be considered.

In the neoadjuvant setting, trastuzumab and pertuzumab in combination with chemotherapy nearly doubled the pathological complete response rate (pCR) compared to either trastuzumab or pertuzumab administered in combination with chemotherapy (45.8% vs 29% vs 24%, respectively). Despite these good results, pertuzumab isn't' reimbursed in this indication in France. In APHINITY study, Von Minckwitz and al. show with difficulty that a dual blockade of HER2 with chemotherapy in adjuvant setting was better for patients with lymph node involvement than with trastuzumab alone. However in this study, the standard arm combining trastuzumab with chemotherapy had the excellent results with DFS 93.2%, HR=0.045 (95% CI [0.66-1.00]), in regards to DFS 94.1% HR=0.81 (95% CI [0.66-1.00]) with dual blockade [START_REF] Von Minckwitz | Adjuvant Pertuzumab and Trastuzumab in Early HER2-Positive Breast Cancer[END_REF]. On the other hand, in the post-neoadjuvant setting, and in the absence of a complete pathological response (pCR), T-DM1 should be used instead of trastuzumab according to the KATHERINE study because it reduces the risk of invasive breast cancer recurrence or death by 50% [START_REF] Cardoso | Early breast cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up[END_REF].

Our analysis is in accordance with the recommendations of SIOG 2019, which conducted a literature review to make specific recommendations. In the absence of impaired left ventricular ejection fraction, older patients with HER2-positive early breast cancer patients, chemotherapy plus one year trastuzumab is standard because is highly effective and should be administered to all patients with HER2-positive early breast cancer who have no contraindications (23). SIOG recommendation specifies that there is no age limit for the use of a standard chemotherapy regimen. Comorbidities, tumor characteristics, life expectancy, and patient preferences should be taken into account. Optimal treatment as younger patients such as ATTR for well-selected patients who can receive it. Indeed, there is no recurrence or death from cancer in the ATTR group. Nevertheless, in our investigation there were 5 cases of grade IV febrile neutropenia, all in the ATTR with docetaxel, including one toxic death due to necrotizing enterocolitis associated with docetaxel. The main warning is that chemotherapy with docetaxel and/or anthracyclines should be given with prophylactic G-CSF, to keep the rate of febrile neutropenia below 5-10%. In the literature, multidrug therapy results in Grade III toxicity of 49-64% when used in elderly patients [START_REF] Versteeg | Prediction of treatment-related toxicity and outcome with geriatric assessment in elderly patients with solid malignancies treated with chemotherapy: a systematic review[END_REF].

Furthermore, SIOG has pointed out, an anthracycline-free paclitaxel-trastuzumab regimen would be considered as a better regimen for elderly patients because it offers the possibility of anthracycline-free treatment with an interesting probability of efficacy even in the absence of formalized prospective evidence. APT regimen offered patients with HER2 positive invasive breast carcinoma with a low risk of recurrence (tumor size <3 cm and no lymph node involvement) an effective and less toxic non-anthracycline regimen of weekly paclitaxel for 12 courses of treatment combined with trastuzumab for 1 year. Majority of patients had T1b or T1c tumors (73%) and there were very few with T2 (9%). 64% of the tumors were estrogen receptor positive (ER-positive). The primary objective of this study was disease-free survival. With a median follow-up of more than 6 years, the 3-years DFS was 98.7% (36), and the 7-years DFS was 93.3%; IC95% [90.4-96.2] with only 4 relapses at distance. Overall survival at 7-years was 95.0%; 95% CI [92. 4-97.7]. In our study, 49 out of 126 patients were treated with APT. The average age of the population was 76 years old. The causes of death are primarily cancer-related. This regimen was less toxic than the ATTR group. We didn't observe any relapse in the APT for the population with the good prognostic criteria met in the main prospective phase II study. Whereas the risk of relapse was higher in the ATTR group, we observed relapses only in the APT group. These metastatic relapses led to death in 4 cases. These patients didn't meet the APT phase II trial inclusion criteria and had clearly worst prognostic factors such as axillar nodal involvement and negative hormone receptors. About side effects, we have to pay particular attention to the risk of peripheral neuropathy, sometimes definitive with paclitaxel but which remains acceptable in our study with 33% grade I neuropathy, 4 out of 126 patients (3.1%) reported an episode of grade III neuropathy versus 13 patients (3.2%) in the APT trial. Looking to cardiac toxicity, 3 patients (1.6%) had symptomatic congestive heart failure versus 2 patients (0.5%) in the APT trial study with normalization of left ventricular ejection fraction after discontinuation trastuzumab. Although SIOG recommends a standard APT regimen for elderly patients, there is no clear evidence that de-escalation provides good results for elderly patients with poorer prognosis tumors. In our study de-escalation is questionable for high-risk patients. The APT regimen is to be reserved preferably for patients with good prognosis criteria.

The benefit of anti-HER2 treatments in the elderly population has been poorly explored in prospective randomized studies. Brollo and al, conducted a review of prospective randomized trials focusing on patients over 60 years old. He described a significant 47% relative risk reduction in elderly patients receiving trastuzumab compared to chemotherapy alone (HR=0.53; 95% CI[0.36-0.77]) and the proportion of cardiac events in elderly patients treated with trastuzumab was 5% (95% CI, 4-7%) (34).

There have been several attempts to de-escalate the management of adjuvant breast cancer, including Muss et al. conducted study CALGB-49907 comparing capecitabine alone, to conventional chemotherapy in women with localized breast cancer over 65 years old (more than 60% of whom were over 70 years old) with poor prognosis tumors (70% lymph node invasion) (21). This analysis is negative since after the inclusion of 633 patients, relapse-free survival (RFS) was lower for patients treated with capecitabine. RFS at 10 years is 50% for these patients (compared to 56% in the control arm (CA)). More importantly, their specific survival at 10 years is 82% (versus 88% in the CA, HR=0.62; p=0.03), and their overall survival is only 56% (versus 62% in the CA) [START_REF] Muss | Randomized trial of standard adjuvant chemotherapy regimens versus capecitabine in older women with early breast cancer: 10-year update of the CALGB 49907 trial[END_REF]. In the same perspective of deescalation, in the HER2-positive population, the use of trastuzumab alone was the subject of the Japanese prospective Phase III RESPECT study conducted by Sawaki et al. but could not be concluded due to lack of events and follow-up [START_REF] Sawaki | Evaluation of Trastuzumab Without Chemotherapy as a Post-operative Adjuvant Therapy in HER2-positive Elderly Breast Cancer Patients: Randomized Controlled Trial [RESPECT (N-SAS BC07)[END_REF]. This study randomized 266 patients with localized HER2 breast cancer aged between 70 to 80 old randomized into trastuzumab alone or trastuzumab with chemotherapy. It suggests that trastuzumab monotherapy may be an adjuvant treatment option for elderly patients with HER2-positive breast cancer, given the reduced toxicity and improved quality of life profile. 3-years DFS was 94.8% (12 events) in the trastuzumab and chemotherapy group versus 89.2% (18 events) in the trastuzumab alone group. Standard therapy resulted in more anorexia of all grades (44.3% vs 7.4%, p<0.005) and alopecia (71.8% vs 2.2%, p<0.005), as well as grade 3/4 hematological and non-hematological toxicities (17% vs 0% and 29.8% vs 11.9%), which affected quality of life. Although these results don't allow a complete conclusion to be drawn, they question the usual recommendation that combination with chemotherapy is preferable whenever possible and call for strategies tailored to frailty status. Thus, the use of suboptimal chemotherapy for the elderly patient is questionable and not appropriate in many cases. Of course, the general condition of the patients, their comorbidities and desires remain determining factors to be taken into account when discussing the indication for adjuvant chemotherapy.

Following the failure of the de-escalation trials, other approaches are being investigated, such as TOUCH who is an international, phase II neoadjuvant trial which will assess the treatment of elderly patients with hormone receptor positive and HER2-positive early breast cancer with neoadjuvant palbociclib in combination with hormonal therapy and HER2 blockade, versus the treatment with paclitaxel in combination with HER2 blockade [START_REF] Biganzoli | Phase II randomized trial of neoadjuvant trastuzumab and pertuzumab (TP) with either palbociclib+ letrozole (Pal+ L) or paclitaxel (Pac) for elderly patients with estrogen receptor & HER2 positive (ER+/HER2+) breast cancer (BC)(International Breast Cancer Study Group IBCSG 55-17, TOUCH)[END_REF].

Finally, our analysis presents various limitations. It is a retrospective and observational study with missing data, particularly on geriatric evaluation. The number of 126 patients in a single center is quite modest and doesn't allow general conclusions to be drawn. The analysis of patients from 2014 onwards best reflects practices after publication of the APT trial and the deployment of oncogeriatric teams (start of oncogeriatric consultations in 2010 in Rennes). Consequently, the limited duration of follow-up (2 years) did not allow us to analyze the medium and long-term destiny of patients for efficiency and tolerance. Few patients were collected between 2006 and 2012, because HER2 data was less well reported in multidisciplinary meeting. Furthermore, although we work in close collaboration with the Ouest Pathology Laboratory, some patients may have had an anatomopathological diagnosis in another laboratory. Another limiting factor is the subjectivity of the considered frail by the oncologist's criteria.

VII. CONCLUSION

In conclusion, this analysis describes the characteristics of the population over 65 years old of patients with localized HER2-positive breast carcinoma treated at the Centre Eugène Marquis. With 126 patients, it reflects current practices in this place.

A G8 score is essential to identify patients over 70 years' old who need GA and make the best treatment decision. If the patient is not frail, she should be treated according younger patients' guidelines with an anthracycline-based regimen with adapted oncologic support care. The APT trial should be reserved for patients with small tumors without lymph node invasion or for frail patients who are suitable for chemotherapy treatment. Anxiety should be identified by oncologists as an important factor in the decision-making process. It can influence our therapeutic decisions. We must encourage the further development of oncogeriatric multidisciplinarity in care.

Although several studies have found that elderly patients with localized breast cancer were less likely to be proposed a clinical trial than patients under the age of 65 years old, it is important to conduct clinical trials to base recommendations on evidence. Indeed, when offered the opportunity to participate in the study, older patients have similar recruitment rates to younger patients [START_REF] Kemeny | Barriers to clinical trial participation by older women with breast cancer[END_REF]. Recently, the G-CODE 'Geriatric Core Data-set' was designed to collect minimal geriatric data in clinical trials in people aged 70 years old and older with cancer. The G-CODE would describe the population included and standardize data collection across clinical trials [START_REF] Paillaud | Geriatric COre Data sET»(G-CODE): un outil pour la recherche clinique en oncogériatrie[END_REF]. In order to best answer the question: What is the optimal medical treatment for our patients? It seems necessary to enlarge this retrospective cohort at the national level in order to carry out a true inventory of the situation, allowing if it is possible to homogenize practices. This study also shows the restrictions of retrospective methodology for the analysis of such data, a national large-scale observational retrospective study with standardization of the geriatric data collected would be of interest to confirm our results. It is likely that in the elderly population, the OS and DFS criterion are not only goal. It is important to introduce an assessment of functions that may be impaired by treatment, the criteria of 'survival with function preserved' [START_REF] Hurria | Designing therapeutic clinical trials for older and frail adults with cancer: U13 conference recommendations[END_REF]. The criteria for judging studies must be adapted to this population, by associating functional data with usual survival data, following the example of the PREPARE study currently being implemented in France. 
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II.

Methods

We carried out an observational retrospective study at Centre Eugène Marquis. The patients over 65 years old with early HER2-positive breast cancer diagnosed between 2006 to 2018 were included. We divided the population into 3 treatment groups: Anthracycline-taxanestrastuzumab regimen (ATTR), Adjuvant paclitaxel-trastuzumab (APT) and Unconventional treatment regimen (UTR).

Results

126 patients were analyzed: 48 patients in ATTR, 49 in APT and 29 in UTR. In overall population, the median follow-up was 35 months

[14.3-53] 

and median age was 73 years old

[START_REF] Pinto | HER2 positive in elderly population -A single center experience[END_REF]

. A Geriatric Assement (GA) was carried out in only 16%. In the UTR group, patients were more likely to be frail (86.2%, p<0,001) and most of them didn't received any sytemic anti-HER2 therapy. In ATTR and APT groups, there was no significant difference in terms of cardiac toxicity (8.3% ATTR versus 10.2% APT) and neuropathy (20.8% versus 32.7%), although ATTR group experienced more nausea (37.5% vs 8.2%; p<0,001) and mucositis (39.6% vs 8.2%; p<0,001). After one-year follow-up, there was twice as much loss of autonomy in the UTR group (62.1%) as in the ATTR (29.2%) and APT (36.7%) groups. 14 deaths occurred: 2 deaths in the ATTR group including one toxic death, 4 deaths in the APT group due to metastatic recurrence, 9 deaths in the UTR group including 4 deaths due to metastatic recurrence and 5 deaths by intercurrent diseases such as heart failure and respiratory failure.

Table 1 -

 1 Patients and tumor characteristics in Overall Population (OP).At diagnosis, 47.6% of patients were considered frail at the oncology consultation. Two or more criteria for geriatric frailty were assessed in 61.8% of patients. The most frequent frailties were anxiety (42.9%), polymedication (42.6%) and polypathology (30.2%). A GA was carried out in only 16% of the cases. Psychological support was noticed in 17% of patients and antidepressant medication reported in 22% of patients (Table2and TableS2in supplementary material).

	Variables

Table 2 -

 2 Geriatric frailty characteristics in Overall Population (OP).

	Variables

Table 3 -

 3 Cardiovascular risk factor in Overall Population (OP).

	Variables

Table 4 -

 4 Treatment modality in Overall Population (OP).

	Variables

Table 5 -

 5 Patients and tumor characteristics by treatment group comparison.

	Variables		ATTR	UTR	APT	p value
			48	29	49	
	Age, n (%)	[65 -70]	33 (68.8)	1 (3.4)	13 (26.5)	<0.001
		[71 -75]	14 (29.1)	3 (10.3)	11 (22.4)	
		≥ 75	1 (2.1)	25 (86.3)	25 (51.1)	
	Median age [IQR]		69.00 [67-71.3]	81.00 [79-86]	76.00 [70-79]	<0.001
	ECOG, n (%)	0	18 (37.5)	5 (17.2)	11 (22.4)	0.001
		1	30 (62.5)	17 (58.7)	36 (73.5)	
		≥ 2	0 (0.0)	7 (24.1)	2 (4.1)	
	BMI, n (%)	≤ 21	10 (21.3)	5 (27.8)	11 (23.4)	0.856
		> 21	37 (78.7)	13 (72.2)	36 (76.6)	
	Tumor size, n (%)	≤ 30mm	39 (81.2)	17 (60.7)	39 (79.6)	0.097
		> 30mm	9 (18.8)	11 (39.3)	10 (20.4)	
	pT, n (%)	T1	25 (52.1)	10 (34.5)	26 (53.1)	0.053
		T2	16 (33.3)	9 (31.0)	15 (30.6)	
		T3	7 (14.6)	4 (13.8)	3 (6.1)	
		T4	0 (0.0)	6 (20.7)	5 (10.2)	
	Median tumor size (mm) [IQR]	18.00 [12-30]	27.00 [11-50]	18.00 [12-25]	0.256
	pN, n (%)	N+	28 (58.3)	7 (28.0)	21 (42.9)	0.041
		N0	20 (41.7)	18 (72.0)	28 (57.1)	
	Ki67%, n (%)	≤ 15%	3 (6.2)	6 (20.7)	12 (24.5)	0.050
		15-30%	21 (43.8)	16 (55.2)	20 (40.8)	
		> 30%	24 (50.0)	7 (24.1)	17 (34.7)	
	HR status, n (%)	Negative	23 (47.9)	12 (41.4)	24 (49.0)	0.795
		Positive	25 (52.1)	17 (58.6)	25 (51.0)	

Table 6 -

 6 Geriatric frailty characteristics by treatment group.

	Variables

Table 8 -

 8 Outcomes by treatment group comparison.

	Variables		ATTR	UTR	APT	p value
			48	29	49	
	Median follow-up [IQR]		40.00 [29.8-56]	27.00 [12-50]	27.00 [14-44]	0.028
	Loss of autonomy	No	34 (70.8)	11 (37.9)	31 (63.3)	0.014
		Yes	14 (29.2)	18 (62.1)	18 (36.7)	
	Relapse	No	47 (100.0)	23 (85.2)	44 (89.8)	0.038
		Yes	0 (0.0)	4 (14.8)	5 (10.2)	
	Death all causes	No	46 (95.8)	17 (65.4)	45 (91.8)	<0.001
		Yes	2 (4.2)	9 (34.6)	4 (8.2)	
	Death by cancer	No	47 (97.9)	23 (88.5)	45 (91.8)	0.241
		Yes	1 (2.1)	4 (11.5)	4 (8.2)	

Table 9 -

 9 Characteristics at diagnosis by age group comparison: 65-70 VS >70. (MV: Missing Value).

	Variables

Table 10 -

 10 Treatment modality by age group comparison: 65-70 VS >70

	Variables		65-70 age group	> 70 age group	p value
			47	79	
	Treatment, n (%)	ATTR	33 (70.2)	15 (19.0)	<0.001
		UTR	1 (2.1)	28 (35.4)	
		APT	13 (27.7)	36 (45.6)	
	Complete treatment of				
	chemotherapy, n (%)	No	6 (13.6)	12 (25.0)	0.267
		Yes	38 (86.4)	36 (75.0)	

Table 11 -

 11 Outcomes by age group comparison: 65-70 VS >70

	(%)		65-70 age group	> 70 age group	p value
			47	79	
	Median follow-up [IQR]		37 [16.50-52]	35 [13-54]	0.419
	Loss of autonomy	No	35 (74.5)	41 (51.9)	0.021
		Yes	12 (25.5)	38 (48.1)	
	Relapse	No	45 (97.8)	69 (89.6)	0.182
		Yes	1 (2.2)	8 (10.4)	
	Death all causes	No	45 (95.7)	63 (82.9)	0.067
		Yes	2 (4.3)	13 (17.1)	
	Death by cancer	No	46 (97.9)	69 (90.8)	0.241
		Yes	1 (2.1)	7 (9.2)	

Table S2 -

 S2 Geriatric frailty characteristics in Overall Population and by treatment group.

	Variables		OP	ATTR	UTR	APT	p value
			126	48	29	49	
	G8 achievement, n (%)	No	46 (58.2)	12 (80.0)	17 (60.7)	17 (47.2)	0.091
		Yes	33 (41.8)	3 (20.0)	11 (39.3)	19 (52.8)	
	G8 informed in multidisciplinary						
	meeting, n (%)	No	96 (76.2)	46 (95.8)	19 (65.5)	31 (63.3)	<0.001
		Yes	30 (23.8)	2 (4.2)	10 (34.5)	18 (36.7)	
	Patients considered frail by the						
	oncologist, n (%)	No	66 (52.4)	37 (77.1)	4 (13.8)	25 (51.0)	<0.001
		Yes	60 (47.6)	11 (22.9)	25 (86.2)	24 (49.0)	
	Number of geriatric frailties identified,						
	n (%)	0	25 (20.3)	16 (33.3)	3 (11.1)	6 (12.5)	0.002
		1	22 (17.9)	13 (27.1)	2 (7.4)	7 (14.6)	
		≥ 2	76 (61.8)	19 (39.6)	22 (81.5)	35 (72.9)	
	Osteoporosis, n (%)	No	90 (71.4)	40 (83.3)	17 (58.6)	33 (67.3)	0.048
		Yes	36 (28.6)	8 (16.7)	12 (41.4)	16 (32.7)	
	Dementia, n (%)	No	118 (93.7)	48 (100.0)	22 (75.9)	48 (98.0)	<0.001
		Yes	8 (6.3)	0 (0.0)	7 (24.1)	1 (2.0)	
	Anorexia, n (%)	No	101 (80.2)	43 (89.6)	20 (69.0)	38 (77.6)	0.075
		Yes	25 (19.8)	5 (10.4)	9 (31.0)	11 (22.4)	
	Loss weight, n (%)	No	109 (87.2)	44 (91.7)	24 (85.7)	41 (83.7)	0.482
		Yes	16 (12.8)	4 (8.3)	4 (14.3)	8 (16.3)	
	Undernutrition, n (%)	No	94 (76.4)	37 (78.7)	20 (71.4)	37 (77.1)	0.764
		Yes	29 (23.6)	10 (21.3)	8 (28.6)	11 (22.9)	
	Polymedication, n (%)	No	70 (57.4)	34 (70.8)	10 (37.0)	26 (55.3)	0.017
		Yes	52 (42.6)	14 (29.2)	17 (63.0)	21 (44.7)	
	Anxiety, n (%)	No	72 (57.1)	36 (75.0)	13 (44.8)	23 (46.9)	0.006
		Yes	54 (42.9)	12 (25.0)	16 (55.2)	26 (53.1)	
	Depression, n (%)	No	98 (77.8)	43 (89.6)	19 (65.5)	36 (73.5)	0.031
		Yes	28 (22.2)	5 (10.4)	10 (34.5)	13 (26.5)	
	Polypathology, n (%)	No	88 (69.8)	38 (79.2)	11 (37.9)	39 (79.6)	<0.001
		Yes	38 (30.2)	10 (20.8)	18 (62.1)	10 (20.4)	
	Postural instability, n (%)	No	109 (86.5)	48 (100.0)	16 (55.2)	45 (91.8)	<0.001
		Yes	17 (13.5)	0 (0.0)	13 (44.8)	4 (8.2)	
	Social isolation, n (%)	No	103 (81.7)	45 (93.8)	20 (69.0)	38 (77.6)	0.015
		Yes	23 (18.3)	3 (6.2)	9 (31.0)	11 (22.4)	
	Sensory handicap, n (%)	No	108 (85.7)	46 (95.8)	22 (75.9)	40 (81.6)	0.031
		Yes	18 (14.3)	2 (4.2)	7 (24.1)	9(18.4)	

Table S3 -

 S3 Cardiovascular risk factor in Overall Population and by treatment group.

	Variables		OP	ATTR	UTR	APT	p value
			126	48	29	49	
	Number of cardiovascular risk						
	factor, n (%)	0	54 (42.9)	21 (43.8)	10 (34.5)	23 (46.9)	0.543
		1	32 (25.4)	14 (29.2)	5 (17.2)	13 (26.5)	
		2	25 (19.8)	8 (16.7)	9 (31.0)	8 (16.3)	
		3	15 (11.9)	5 (10.4)	5 (17.2)	5 (10.2)	
	High blood pressure, n (%)	No	67 (53.2)	29 (60.4)	13 (44.8)	25 (51.0)	0.384
		Yes	59 (46.8)	19 (39.6)	16 (55.2)	24 (49.0)	
	Diabeties, n (%)	No	117 (92.9)	46 (95.8)	26 (89.7)	45 (91.8)	0.558
		Yes	9 (7.1)	2 (4.2)	3 (10.3)	4 (8.2)	
	Tobacco, n (%)	No	119 (94.4)	45 (93.8)	27 (93.1)	47 (95.9)	0.841
		Yes	7 (5.6)	3 (6.2)	2 (6.9)	2 (4.1)	
	Dyslipidemia, n (%)	No	85 (67.5)	32 (66.7)	17 (58.6)	36 (73.5)	0.396
		Yes	41 (32.5)	16 (33.3)	12 (41.4)	13 (26.5)	
	Chronic kidney disease, n (%) No	121 (96.0)	48 (100.0)	26 (89.7)	47 (95.9)	0.079
		Yes	5 (4.0)	0 (0.0)	3 (10.3)	2 (4.1)	
	Obesity, n (%)	No	111 (88.1)	42 (87.5)	26 (89.7)	43 (87.8)	0.957
		Yes	15 (11.9)	6 (12.5)	3 (10.3)	6 (12.2)	
	Metabolic syndrome, n (%)	No	112 (88.9)	43 (89.6)	26 (89.7)	43 (87.8)	0.949
		Yes	14 (11.1)	5 (10.4)	3 (10.3)	6 (12.2)	
	Heart failure, n (%)	No	114 (90.5)	47 (97.9)	24 (82.8)	43 (87.8)	0.064
		Yes	12 (9.5)	1 (2.1)	5 (17.2)	6 (12.2)	
	Heredity, n (%)	No	125 (99.2)	47 (97.9)	29 (100.0)	49 (100.0)	0.441
		Yes	1 (0.8)	1 (2.1)	0 (0.0)	0 (0.0)	

Table 7 -

 7 Toxicity in Overall Population and by treatment group.

	Variables		OP	ATTR	APT	p value
			126	48	49	
	Heart failure, n (%)	No	114 (91.9)	43 (91.5)	44 (89.8)	1.000
		Yes	10 (8.1)	4 (8.5)	5 (10.2)	
	Neuropathy, n (%)	No	98 (79.0)	37 (78.7)	33 (67.3)	0.306
		Yes	26 (21.0)	10 (21.3)	16 (32.7)	
	Nauseas, n (%)	No	102 (82.3)	29 (61.7)	45 (91.8)	0.001
		Yes	22 (17.7)	18 (38.3)	4 (8.2)	
	Mucositis, n (%)	No	101 (81.5)	28 (59.6)	45 (91.8)	0.001
		Yes	23 (18.5)	19 (40.4)	4 (8.2)	
	Diarrheas, n (%)	No	108 (87.1)	36 (76.6)	44 (89.8)	0.144
		Yes	16 (12.9)	11 (23.4)	5 (10.2)	
	Liver toxicity, n (%)	No	121 (97.6)	45 (95.7)	48 (98.0)	0.971
		Yes	3 (2.4)	2 (4.3)	1 (2.0)	
	Allergy, n (%)	No	120 (96.8)	46 (97.9)	46 (93.9)	0.640
		Yes	4 (3.2)	1 (2.1)	3 (6.1)	
	Cytopenia, n (%)	No	113 (91.1)	38 (80.9)	47 (95.9)	0.046
		Yes	11 (8.9)	9 (19.1)	2 (4.1)	
	Anemia, n (%)	No	121 (96.8)	45 (95.7)	47 (95.9)	1.000
		Yes	4 (3.2)	2 (4.3)	2 (4.1)	
	Infection, n (%)	No	113 (91.1)	41 (87.2)	44 (89.8)	0.941
		Yes	11 (8.9)	6 (12.8)	5 (10.2)	
	Neutropenia, n (%)	No	112 (90.3)	36 (76.6)	48 (98.0)	0.007
		Yes	11 (8.9)	10 (21.3)	1 (2.0)	
	Febrile Neutropenia, n (%)		5 (3.9)	5 (10.4)	0 (0.0)	
	Asthenia, n (%)	No	56 (45.2)	9 (19.1)	20 (40.8)	0.037
		Yes	68 (54.8)	38 (80.9)	29 (59.2)	
	Onycholysis, n (%)	No	109 (87.9)	38 (80.9)	43 (87.8)	0.516
		Yes	15 (12.1)	9 (19.1)	6 (12.2)	
	Alopecia, n (%)	No	73 (58.9)	15 (31.9)	30 (61.2)	0.008
		Yes	51 (41.1)	32 (68.1)	19 (38.8)	
	Depression, n (%)	No	116 (92.1)	43 (89.6)	45 (91.8)	0.974
		Yes	10 (7.9)	5 (10.4)	4 (8.2)	
	Arthralgias, n (%)	No	119 (94.4)	43 (89.6)	48 (98.0)	0.197
		Yes	7 (5.6)	5 (10.4)	1 (2.0)	
	Myofascial syndrome, n					
	(%)	No	122 (96.8)	47 (97.9)	47 (95.9)	1.000
		Yes	4 (3.2)	1 (2.1)	2 (4.1)	
	Veinous thrombosis,					
	n (%)	No	122 (96.8)	45 (93.8)	49 (100.0)	0.234
		Yes	4 (3.2)	3 (6.2)	0 (0.0)	
	Other toxicity, n (%)	No	96 (76.8)	37 (77.1)	32 (65.3)	0.291
		Yes	29 (23.2)	11 (22.9)	17 (34.7)	
	Osteoporosis, n (%)	No	120 (95.2)	46 (95.8)	45 (91.8)	0.693
		Yes	6 (4.8)	2 (4.2)	4 (8.2)	
	Sequellary toxicity, n (%)	No	97 (78.2)	31 (66.0)	40 (81.6)	0.129
		Yes	27 (21.8)	16 (34.0)	9 (18.4)	
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IX. ABBREVIATIONS