ORIGINAL ARTICLE

Efficacy and safety of Everolimus and Exemestane in Hormone- Receptorr positive (HR+) human-

Formattato: Inglese (Regno Unito)

epidermal-growth-factor negative (HER2-) advanced breast cancer patients: new insights beyond clinical
trials. The EVA Study

Formattato: Italiano (Italia)
Formattato: Italiano (Italia)

1,2

3

4

5

6

M.E. Cazzaniga , … on behalf of the EVA Study Group, M. Airoldi , S. Artale , F. Atzori , A. Bellerio , G.V.
Bianchi7, L. Blasi8, S. Campidoglio9, M. Ciccarese10, M.C. Cursano11, M. De Laurentiis12, A. Fabi13, L. Ferrari14,
15

16

17

18

19

20

21

22

A. Ferzi , C. Ficorella , A. Frassoldati , A. Fumagalli , O. Garrone , V. Gebbia , D. Generali , L. Gianni ,
23

24

25

26

27

28

Formattato: Non Evidenziato
Formattato: Non Evidenziato

29

N. La Verde , M. Maur , A. Michelotti , G. Moretti , A. Musolino , R. Palumbo , M. Pistelli , M.
Porpiglia30, D. Sartori31, C. Scavelli32, A. Schirone33, A. Turletti34, R.M. Valerio35, P. Vici36, A. Zambelli37, L.
Clivio38 and V. Torri38 on behalf of The EVA Study Group.

Formattato: Apice
Formattato: Apice

1

Research Unit Phase I trials, ASST Monza, Monza, Italy, 2 Oncology Unit, ASST Monza, Monza (MB), Italy,
3
S.C. Oncologia Medica 2 - Città della Salute e della Scienza di Torino, 4 Dipartimento di Oncologia Ospedale
di Gallarate ASST Valle Olona, 5 Azienda Ospedaliera Cagliari - Presidio Duilio Casula, 6 ASST della Valle
Olona - Presidio Ospedaliero di Saronno - SC di Oncologia Medica, 7 Oncologia Medica 1, Fondazione IRCCS
Istituto Nazionale Tumori, Milano, 8 ARNAS Civico Palermo, 9 UO Oncologia,Ospedale Sacro Cuore di Gesù ,
Fatebenefratelli, Benevento, 10 Unita` Operativa di Oncologia, Ospedale "Vito Fazzi" di Lecce , 11 Oncologia
Medica Università Campus Bio-Medico Roma, 12 Fond. Pascale, 13 Divisione di Oncologia Medica 1 Istituto
Regina Elena – IFO, 14 U.O.C. di Oncologia Medica ASL di Frosinone Osp. "SS. Trinità" - Sora (FR), 15 Struttura
complessa di oncologia ASST OVEST Milanese - Presidio di Legnano, 16 Dipartimento di Scienze Cliniche
Applicate e Biotecnologiche (DISCAB) - Università Degli Studi Dell'Aquila, 17 A.O. Ferrara, 18 Ospedale
Moriggia Pelascini – Oncologia, 19 A.O. S. Croce e Carle Ospedale di Insegnamento Cuneo, 20 La Maddalena
Palermo, 21 Istituti Ospitalieri Cremona, 22 Ospedale Infermi, 23 Fatebenefratelli Milano, 24 DAI di Oncologia
ed Ematologia, A.O.U Policlinico di Modena, 25 Azienda Ospedaliera Universitaria Pisana, 26 Oncologia
Medica - IRCCS Arcispedale S. Maria Nuova Reggio Emilia, 27 Azienda Ospedaliero-Universitaria di Parma,
28
Fond. Maugeri, 29 Clinica Oncologica AOU Ospedali Riuniti Umberto I-G.M. Lancisi-G. Salesi, Ancona,
30
Presidio Ospedaliero S. Anna Torino, 31 Oncologia AULSS 3 Mirano (VE), 32 UOC Oncologia, Ospedale "S.
Cuore di Gesù", Gallipoli (LE), 33 Department of Medical Oncology, Istituto Scientifico Romagnolo per lo
Studio e la Cura dei Tumori (IRST) IRCCS, Meldola, Italy, 34 Ospedale Martini della ASL "Città di Torino,
35
Dipartimento di oncologia. Policlinico di Palermo, Paolo Giaccone PA, 36 Istituto Nazionale Tumori Regina
Elena, 37 Oncologia Medica ASST Papa Giovanni XXIII, Bergamo, 38 Istituto di Ricerche Farmacologiche
“Mario Negri”, Milano, Italy

Corresponding Author:

Formattato: Non Evidenziato

Formattato: Non Evidenziato
Formattato: Non Evidenziato

Formattato: Apice

Formattato: Inglese (Regno Unito)

Prof. Marina E Cazzaniga
Research Unit Phase I Trials & Oncology Unit
ASST Monza

Formattato: Italiano (Italia)

Via GB Pergolesi 33
20900 Monza (MB), ITALY
Phone: +39 0392339037
Fax: +39 0392332284
Mail to: marina.cazzaniga@asst-monza.it

Codice campo modificato

ABSTRACT

BACKGROUND: The BOLERO-2 trial reported that Everolimus (EVE) and Exemestane (EXE) combination is
highly active and well tolerated in HR+ advanced breast cancer (ABC) patients (pts). The BALLET trial further
evaluated the safety of EVE-EXE in HR+ pts, without reporting efficacy data. Aim of the EVA real-life study
iswas the collection ofto collect data of efficacy and safety ofsafety of EVE-EXE combination in the clinical
setting, as well as , exploring efficacyexploring efficacy data peraccording to EVE Dose-Intensity (DI) of EVE
and in previous treatment with Fulvestrant pre-treated pts.
PATIENTS AND METHODS: This study aimed to describe the outcome of ABC pts treated with EVE-EXE
combination in terms of median duration of EVE treatment and ORR in a real-life setting.
RESULTS: From July 2013 to December 2015, the EVA study enrolled 404 pts. Median follow up time was
28.8 months (27.3 – 29.7). Median age was 61 years (33 – 83). Main metastaticses’ sites of metastases
were: bone (69.1%), soft tissue (34.7%) and viscera (33.2%). Median number of previous treatments was 2
(1 - 7). 43.3% of the pts had received Fulvestrant and 11.1%. Median exposure to EVE was 28.431.0 weeks
(24.815.4 – 33.258.3) in the whole population. No difference has beenwas observed in terms of EVE
exposure duration according to DI (p for trend=0.27) or type of previous treatments (p=0.33). Grade 3-4
adverse events (AEs) were reported in 37.9% of the patients. Main AEs were: stomatitis (11.2%), noninfectious pneumonitis - NIP (3.8%), anaemia (3.8%) and fatigue (3.2%).
CONCLUSIONS: the EVA study provided new insights in the use of EVE-EVE combination in advanced HR+
ABC pts many years after the publication of the pivotal trial and added new data in special subgroups of
pts.
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KEY MESSAGE
The combination of Everolimus and Exemestane (EVE-EXE) has been largely studied in a prospective pivotal
trial (BOLERO-2), reporting better Progression-Free-Survival and Overall Response Rate (ORR) in
comparison to Exemestane alone and has quickly become part of the clinical practice as a treatment for
HR+ve HER2-ve advanced breast cancer patients. However, despite the wide use of the drug, some data of
clinical interest are still lacking at the moment, in particular those concerning theconcerning the efficacy of
EVE-EXE combination in patients pre-treated with Fulvestrant or chemotherapy, or the correlation between
the real Dose Intensity and efficacy of the drug.
The EVA study is a real-life trial conducted in 38 OncologicOncology Centers in Italy, which enrolled 404
HR+ve HER2-ve advanced breast cancer patients treated with EVE-EXE combination in a real life setting
outside any clinical trial.
Median duration of EVE-EXE combination was higher than that reported in the pivotal trial (31.0 vs 14.6
weeks), with similar incidence of severe adverse events, namely stomatitis (11.2% vs 8%) and noninfectious pneumonitis (3% vs 3.8%). T; these results suggest that a better selection of patients (visceral
sites: 33.2% vs 54%) and an appropriate management of adverse events can lead to a longer disease
control. Previous treatment with Fulvestrant doesn’t affect the efficacy of EVE-EXE combination; no
difference has beenwas observed in terms of EVE exposure duration according to Dose Intensity (p for
trend=0.27), even if the lowest ORR was observed in those patients who received a median DI below or
equal 5 mg per day.
The EVA study provides useful information for the everyday management of advanced breast cancer
patients for whom EVE-EXE can be represent a valid option of treatment option.

BACKGROUND
Endocrine therapy (ET) is the treatment of choice for patients with hormone-receptor-positive (HR+),
human epidermal growth factor receptor 2-negative (HER2−) advanced breast cancer (ABC) in both
adjuvant and advanced settings. [1] However, despite the effectiveness of ET, many women experience
disease progression, either de novo or acquired [2]. Hence, identification of valid targeted therapies, which
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may enhance or prolong endocrine sensitivity in these patients, is crucial.
The pivotal BOLERO-2 trial showed that dual-blockade with Everolimus (EVE), an mTOR inhibitor, plus
Exemestane (EXE) more than doubled the median progression-free survival (PFS) versus EXE alone in
patients with HR+, HER2−ve advanced breast cancer recurring or progressing on prior non-steroidal
aromatase inhibitors (NSAIs) (Median PFS: 7.8 versus 3.2 months) [3]. The most common grade 3 or 4
adverse events (AEs) associated with EVE treatment were stomatitis (8%), anemia (6%), dyspnea (4%),
hyperglycemia (4%), fatigue (4%), and pneumonitis (3%). The study enrolled postmenopausal patients
whose disease was refractory to previous letrozole or anastrozole, but didn’t provide any data regarding
clinical outcomes according to EVE Dose-Intensity (DI), or in patients previously treated with Fulvestrant,
except in a small percentage of patients (16%), despite the wide use of this drug in the metastatic setting..
The European Phase IIIb expanded-access multicenter trial BALLET [4] further evaluated the safety of EVE
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plus EXE in patients with HR+, HER2− advanced breast cancer recurring/progressing on prior non-steroidal
aromatase inhibitors (NSAIs). In this trial, NSAIs were not necessarily the last treatment before enrollment
and there was no restriction on the number of prior lines of chemotherapy. Given that BALLET was an
expanded access program, the study design did not allow for PFS assessment.
At the moment, no data are available regarding the efficacy of EVE-EXE combination in unselected groups
of advanced HR+ breast cancer patients,.
Aim of the EVA study is to describe the outcome of ABC pts treated with EVE-EXE combination in terms of
median duration of EVE treatment and ORR in a real-life setting.Endocrine therapy (ET) is the treatment of
choice for patients with HR+, human epidermal growth factor receptor 2-negative (HER2−) advanced breast
cancer (ABC) in both adjuvant and advanced settings. [Cardoso F, Costa A, Norton L et al. ESO-ESMO 2nd
international consensus guidelines for advanced breast cancer (ABC2). Ann Oncol 2014; 25(10): 1871–
18881] However, despite the effectiveness of ET, many women experience disease progression, either de
novo or acquired [Osborne KC, Schiff R. Mechanisms of endocrine resistance in breast cancer. Annu Rev
Med 2011; 62: 233–2472]. Hence, identification of effective valid targeted therapies, which may enhance or
prolong endocrine sensitivity in these patients, is crucial.
The pivotal BOLERO-2 trial showed that dual-blockade with Everolimus (EVE), an mTOR inhibitor, plus
Exemestane (EXE) more than doubled the median progression-free survival (PFS) versus EXE alone in
patients with Hormone-Receptor-positive (HR+), HER2−ve advanced breast cancer recurring or progressing
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on prior non-steroidal aromatase inhibitors (NSAIs) (Median PFS: 7.8 versus 3.2 months) [Baselga J,
Campone M, Piccart M, Burris III HA, Rugo HS, Sahmoud T, et al. Everolimus in postmenopausal hormone
receptor-positive advanced breast cancer. N Engl JMed 2012;366:520e9.3]. The most common grade 3 or 4
adverse events (AEs) associated with EVE treatment were stomatitis (8%), anemia (6%), dyspnea (4%),
hyperglycemia (4%), fatigue (4%), and pneumonitis (3%). The study enrolled postmenopausal patients
whose disease was refractory to previous letrozole or anastrozole, defined as recurrence during or within
12 months after the end of adjuvant treatment or progression during or within 1 month after the end of
treatment for advanced disease.

The trial didn’t provide any data regarding the effect of EVE Dose-Intensity (DI) on clinical outcomes. Only
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16% of the patients have received Fulvestrant before starting EVE-EXE, despite the wide use of this drug in
the metastatic setting of disease.
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The European Phase IIIb expanded-access multicenter trial BALLET [4xx] further evaluated the safety of
EVE plus EXE in patients with HR+, HER2− ABC advanced breast cancer recurring/progressing on prior nonsteroidal aromatase inhibitors (NSAIs). In this trial, NSAIs were not necessarily the last treatment before
enrollment and there was no restriction on the number of prior lines of chemotherapy. Given that BALLET
was an expanded access program, the methodology did not allow for PFS the assessment of PFS.
So far, at the moment no data are available regarding the efficacy of EVE-EXE combination in an unselected
population of advanced HR+ breast cancer patients, or previously exposed to Fulkvestrant.
Aim of this retrospective real-life study is the collection ofto collect data regarding efficacy and safety
ofsafety of EVE-EXE combination and the exploratory analysisto explore of howif Dose-Intensity of EVE, as
well as some previous treatments of peculiar interest, namely Fulvestrant and chemotherapy (CHT), have
an effect onaffect efficacy in the clinical setting, outside a randomized trial.

PATIENTS AND METHODS

Study Design
This is a multicentre retrospective cohort study, which collected data of HR+ advanced breast cancer
patients which received EVE-EXE combination between March July 2013 and December 2015 in 38
OncologicOncology Centres in Italy; all of them usually treat more than 150 new cases of breast cancer per
year and are well representative of the Country. The study obtained the approval of all the Ethical
Committees of the participating Centres sites. All patients provided written informed consent. Data were
collected via electronic database. Baseline information included patient’s age at metastatic diagnosis,
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comorbidity, breast cancer history, (date of stage at initial diagnosis, any adjuvant and/or neoadjuvant
therapy), hormone and HER2 status, number and sites of metastasismetastases. Physicians were requested
to provide a fully comprehensive description of previous endocrine treatments and chemotherapy
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including the number of previous treatment. Plus Ssurvival data were collected as well.
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Patients
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The eligible patients were female,  18 years, with documented HR+ locally advanced or metastatic breast
cancer, previously treated or not with other drugs for the metastatic disease, for whom EVE-EXE was
chosen by the physician, according to the clinical situation of the patient. All patients who received at least
one dose of EVE-EXE combination were considered eligible. Other inclusion criteria were HER2-negative
disease (IHC 0 – 1 or IHC 2, confirmed as FISH negative), measurable or evaluable lesions according to
RECIST 1.1 criteria and the availability of all requested data. Data collection started when eachthe Centres
centre received the approval of their local Ethical Committee. Data retrieval and included disease
characteristics, hormone receptor and HER2 status, sites of metastasies and tumour biology, as well as
previous therapies received both in the adjuvant and the metastatic setting. Patients who participated
received EVE before July 2013 included intto the BALLET trial or into other interventional EVE studies were
excluded.

Treatment plan
Considering the inherent design of the study, no treatment plan was provided a priori.
The EVE starting dose was 10 mg dose, even if in some instances the 5 mg dose was could be independently
choosen by physicians. Clinicians They were asked to identify all consecutive patients who fit the prespecified criteria of the study and to collect their patients’ data from the clinical records in an electronic
case-report-form (CRF) dedicated to the study. In order to calculate Tthe effective Dose-Intensity (DI) of
EVE therapy per patient was calculated adding the , we summed the number of days at full dose (10 mg)
plus those , at 5 mg dose andplus the number of days without any dose (0 mg), the sum was then divided
per the total administered dose for by the effective number of treatment days in which the patient has
remained on treatment, including the interruption periods. We subsequently identified three different
groups of patients according to the following DIs: A) ≤ 5mg/day; B) 5.1 – 7.5 mg/day and C) > 7.5 mg/day.

Clinical outcomes
All measures of clinical outcomes were based on physician's evaluation. The primary end-point
of this retrospective study was to describe the duration of EVE treatment and the toxicityoverall response
rate (ORR) and the disease control rate (DCR) of the EVE-EXE combination. Secondary end points were:
overall response rate (ORR) and the disease control rate (DCR), the effective median Dose IntensityDI of
EVE of EVE and differences or similarities of patients treated in the real-life setting in comparison to those
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enrolled in the clinical trials., any grade toxicities and severe adverse events and , time of treatment
duration. , progression free survival (PFS),
defined as the time from the beginning of the EVE-EXE combination until the first observation of
progressive disease (PD) or death from any cause. Exploratory analyses with the aim of exploring testing a
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potential association between ORR or DCCBR and duration of treatment with and the median effective
Dose IntensityDI of EVE or with the type of previous treatments of special interest (Fulvestrant and
chemotherapy) were conducted.
Patients who were not progressive or dead were censored at the data cut-off date (January, 2017).

Statistical considerations
VALTER da inserireDemographic data, baseline characteristics of patients and disease, and treatment
information were summarised with standaraed summary statistics (mean SD and range for continuous
data, relative and absolute frequencies for categorical data). Relationship of these variable with response
were analysed by meadd of a Mmantel-Haenzel . Time to event analysis was described by Kaplan Mmeier
approach and association with vbaseline characteristic was analysed by stratified log-rank test and
proportional hazard model. The number of patients was calculated in order to obtain a good fit with the
cox model. 200 events were deemed sufficient for modelling up to 10 variables.
Formattato: Tipo di carattere: Non
Grassetto, Colore carattere: Nero,
Inglese (Stati Uniti)

RESULTS
Patient and tumour characteristics
We retrospectively retrieved clinical data from 448 advanced breast cancer patients treated with the EVEEXE association between MarchJuly 2013 and December 2015. Data from 44 records did not
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satisfiedsatisfy the pre-specified criteria and were excluded from the analysis. (Figure 1).
Median follow up time was 28.8 months (27.3 – 29.7). Median age at the moment of study enrolment was
61 years (33 – 83).
At primary diagnosis, main tumour characteristics were ductal histology (74.9%), pT2 stage (46.8%), pN1
stage (39.5%), ER+/PgR+ (85.2%), Grade 2 (57.8%).
At the time of first relapse, all patients but 38 (9.44.1%) had at least one comorbidity. Bone was the most
frequent site (69.1%), followed by soft tissue (34.7%) and viscera (33.2%). Median number of treatments
received for the metastatic disease was 2 (1 - 7). At the EVE-EXE starting, most patients had already
received chemotherapy (CHT) followed by maintenance ET (55.9%). One-hundred seventy-five patients had

Commento [P7]: Scusa pongo un
dubbio su questa percentuale (38 su 404)

received Fulvestrant (43.3%) and 45 CHT (11.1%), whereas, in 184 (45.5%) patients, aromatase inhibitors
(AIs) were the last treatment before starting the study combinationEVE.
Details are summarized in Table 1.
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Treatment exposure and clinical activity
At the data cut-off date (January 2017), 121 patients were still alive; 45 patients were still receiving EVE-EXE
combination. The majority of the patients (276, 68.3%) started with EVE 10 mg and concluded the
treatment without dose reductions; only 16 patients started with the dose of 5 mg (3.9%).
Median EVE DI was > 7.5 mg/day in Mmost patients (240, 59.4%) received a DI > 7.5 mg/day of EVE. The
median duration of EVE treatment was 28.431.0 weeks (24.815.4 – 33.258.3) in the whole population, n
and XX23.3, YY 33.8 and ZZ 32.5 weeks in the three DI groups. No difference has been observed in terms of
EVE exposure duration according to DI (p for trend=0.27) or type of previous treatments (p=0.33).
Median PFS was XX months. Comparison with subgroups.
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ORR and DCR were observed in 31.6% and 60.7% of the patients, respectively. ORR was very similar in
patients who received the highest (>7.5 mg/day) and the intermediate DI (33.5% and 34.7%, respectively).
The lowest ORRs were observed in CHT-treated patients (24.4%) and in those who received the lowest DI
(18.2%). No correlation has been observed in terms of ORR (p=0.372) or DCR (p=0.078) according to the
type of previous treatment (p=0.372) and p=0.078 respectively); borderline association was found between
level of DI and ORR (p=0.068). VALTER DA VERIFICARE
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Safety

Formattato: Tipo di carattere: 11 pt,
Non Evidenziato

Treatment-related Grade 3‒4 AEs occurred Grade 3-4 severe adverse events (SAEs) were reported in 37.9%
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of the patients. Main SAEs ones were: stomatitis (11.2%) , non-infectious pneumonitis - NIP (3.8%),
anemiaanaemia (3.8%and electrolyte alterations (10.6%) and fatigue (3.2%). Median duration of stomatitis
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was XX 15 days (XX25%-75% 8-22 days). All other SAEs grade 3-4 AEs were observed in less than 35% of the
patients.
Median duration of stomatitis was 15 days (range 25%-75% 8-22 days). NIP Pneumonitis of any grade
occurred in 63 patients (18.6%), but only 13 patients (3.8%) experienced developed Grade 3-4 events.
Median duration of NIP was 25 days (range 15-60). Steroids were used in all the patients but one; 12 out of
13 patients underwent CT scan to confirm the NIPAE. No deaths attributed to AEs were reported.
Details are summarized in Table 3.
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DISCUSSION
The EVE-EXE association represents one of the most recent treatments approved for HR+ metastatic breast
cancer patients that progressed after an aromatase inhibitor therapy. The BOLERO-2 phase III clinical trial
and the BALLET expanded access program (EAP) showedreported, respectively, the efficacy and the
feasibility of thise treatment.
To our knowledge, the EVA studythe EVA study is the largest real-life trial reporting both efficacy and safety
results and exploring the effect potential correlation betweenof EVE Dose Intensity andon ORR or and DCR,
as well as describing the efficacy results in different special subgroups off patients, according to previous
special treatments, such as namely those previously treated with Fulvestrant orand CHT.
Our results showed that 37.952.9% of the patients reported Grade 3-/4 adverse events (AEs),AEs, a results
quite similar to thatt reported in the the BOLERO-2 trial (50%) and in the the BALLET study (42.7%).
In the the BOLERO-2 study, the most commonly reported AEs affecting more than 30% of patients in the
EVE-EXE arm included: stomatitis, rash, fatigue, diarrhea, nausea, decreased appetite, pneumonitis and
metabolic events.
In the EVA studythe EVA study, patients mainly experienced stomatitis (11.2%) , NIP (3.8%and electrolyte
alterations (10.6%), anemia (3.8%) and fatigue (3.2%) whereas incidence of rash , fatigue and other AEs
peculiarly associated with EVE administration was below 3%. Even if This finding could be explained by the
fact that ssome special AEs could be underestimated in real life studies, especially in retrospective ones,
but another possible explanationit is possible that, with the wide use of the drug in the clinical practice,
clinicians have improved their learning curve in symptoms management as well, thus reducing the
incidence of higher grade AEs in comparison to what reported in pivotal trials.
In a meta-analysis of phase 3 studies done by Rugo et Al. [Rugo HS, Hortobagyi GN, Yao J et Al. Metaanalysis of stomatitis in clinical studies of everolimus: incidence and relationship with efficacy. Ann Oncol.
2016 Mar;27(3):519-255] , despite the y use ofd a broad definition to capture stomatitis events not
specifically categorized as such, the Authors and found that the overall rate (any grade) of the AE was
similar across studies of four different advanced solid tumors (67%) and across the TSC trials (70%) and ,
the incidence of Ggrade 3-/4 events was lower (9% in solid tumor trials and 6% in TSC trials). These results
are very similar to those observed in our real-life study. Median duration of stomatitis was superimposable
in the EVA study (15 days), the BALLET trial (16 days) and in metanalysis evaluation (15 days).
Grade 3-4 pneumonitisNIP, one of the typical SAEs related to EVE administration, was reported in 30.6% of
the patients in the the BOLERO-2 trial, in 1.9% of the patients enrolled in the BALLET trial and in 3.8% of our
patients; the lowest incidence observed in the BALLET study could be due to the short follow up of this trial
and to the cessation of collecting AEs at the moment of drug reimbursement.
Being that After EVE has become part of our daily practice, more attention wasis mandatory and to be
shared among sites,: this higher incidence could be explained by the emphasis given to this event by the
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medical literature, which could have led to an increase attention put by the physicians in the observation of
this symptom. It is now quite usual in the daily practice to an accurate information about the peculiar AEs
of EVE is mandatory, patients receiving EVE in order to instruct patients to to alertalerting their clinicians
at the first appearance of symptoms like stomatitis or cough without fever: this kind of information has
probably reduced the incidence of SEAEs in the clinical practice in comparison to what observed in
randomized trials..,
In our study, in order to quickly perform chest X-rays, CT scan or, in selected cases, fibroscopy: among the
63 patients who showed symptoms referred to pneumonitis, 51 underwent chest CT scan and received
steroids, thus limiting the severity of NIP.
In Aanother study [6] reporteding safety analysis and association with between response and previous
treatments in 181 metastatic breast cancer patients: [Moscetti, 20166]:, non infectious pneumonitisNIP
was reported reportedoccurred in 1.2% of the cases: data data cut-off date ofin this study was done at
March 2015, thisat means that the population includedtheose patients observed have received the EVE
treatment when there was less attention to peculiar symptoms such as pneumonitisNIP; another possible
explanation for this low incidence of NIP is that the widespread use of EVE in small or suburbanperipheral
oncologiconcology sitescenters started later in comparison to the academic centers, leading to the need of
clinical experience to recognize uncommonpeculiar toxicities, never observed with other antineoplastic
treatments.
Incidence of severe non infectious pneumonitis in the BALLET study was lower (1.9%) than what reported in
our study, as well: the analysis of the Italian population enrolled in the BALLET trial (under publication) will
help us to better analyze the potential reasons for this finding.
It is also possible that, due to the rapid publication of results coming from Phase III registration trials just
after the end of the trial, the true efficacy of the drug, as well as the long-term incidence of some toxicities
become evident after a wider use in the clinical practice, when the study drug is administered in unselected
populations of patients.
Regarding clinical activity, ORR in the EVA studythe EVA study (31.6%) was higher than the one reported in
the BOLERO-2 trial (31.6% vs 9.5%), as well as the median duration of EVE treatment was . longer (31.0 vs
14.6 weeks): Ttheseis findings could be due to different reasons, mainly the : 1) few fewest number of
patients treated with multiple lines (≥ 3) (20.8% vs 54%); and the 2) longer duration of EVE exposure
(31.028.4 vs 14.6 weeks); 3) lowestr presence of visceral sites (33.2% vs 56%).
This result was obtained despite a slight higher incidence of Grade 3-4 AEs (37.9% vs 23%), which probably
didn’t affect treatment continuation.
EVA studyThe EVA study provided a unique opportunity to evaluate the efficacy of EVE in patients pretreated with Fulvestrant, a population not present inin the BOLERO-2 trial, underrepresented in the BALLET
(43.3% vs 17%), but frequently observedpresent in the clinical practice.
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In Fulvestrant pre-treated patients, EVE-EXE combination was valideffectiveefficacious and safe: ORR was
30.3%, median exposure to EVE very close to what observed in the other groups and incidence of AEs
similar.

In the meantimeConcurrentlyIn addition to the abovementioned new insights, EVA studythe EVA study
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provides some suggestions for the optimization of the EVE use in the clinical practice as well: reducingthe

Formattato: Tipo di carattere: 11 pt,
Non Evidenziato

reduction of the EVE dose below a DI of 5 mg/day is not recommended, as well as it is not

Formattato: Tipo di carattere: 11 pt

warrantedadvisable to offer EVE to patients pre-treated withwho previously received CHT in the metastatic
setting, being the lowest ORRs observed in these two groups of patients.
EVA studyThe EVA study has obviously all the limitations inherently relateddue to the observational nature
of the trial, and to the retrospective design: and the usefulness of collecting PFS data, which would be
strongly vitiated by the type of study. in addition, it wasn’t possible to collect data regarding ProgressionFree-Survival, one of the main limits of this type ofese studies.
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Nevertheless, the longest follow up ever reported in this type of patients (28.8 months), which has allowed
us to collect long-term toxicities, the activity results in patients pre-treated with Fulvestrant, a very
common clinical situation, as well as the new data on DI are all strengthsassets to be carefully considered.
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As a final consideration regarding the efficacy results, it is quite usual to report better outcomes in the real
life studies, in comparison to the paired registered trials: it depends on different timing of tumor
assessment, different radiological techniques applied and less strict criteria of evaluation. For this and other
reasons, results coming from the real life studies must always be considered carefully, even if they provide
a unique opportunity to have information about the long-term events, very oftenalmost not reported in the
registeredration trials .
What does EVA studythe EVA study add to today’sthe contemporary clinical scenario oforf HR+ advanced
breast cancer treatment?
1) When selecting EVE-EXE combination for their patients, physicians are strongly encouraged to do
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every effort they can to manage peculiar toxicities rather than reducing DI of EVE below 5 mg/day,
which can determine a lower response rate and a shorter duration of treatment
2) According to the FALCON study data [7], patients with metastatic de novo disease and non-visceral
metastases should be considered for Fulvestrant first-line: our data indicate that EVE-EXE
combination in patients pre-treated with Fulvestrant is effective and safe, thus suggesting this
therapy should be considered a valid s second-line treatment
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In conclusion, EVA studythe EVA study provided new insights in the use of EVE-EVE combination in
advanced HR+ metastatic breast cancer patients many years after the publication of the pivotal trial and
represented a very positivemagnificent example of how the cooperation among oncologiconcology centers
can produce useful data for the daily clinical practice.
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Moreover, in 56% of patients who had interruptions or discontinuation, the reduction to the 5 mg daily
dose has been adopted.
In the BALLET study, a dose change was required in 59,6% of patients, in the 16,2% of patients the onset of
the adverse event represents the main reason for the discontinuation of the treatment, the adverse event
arises mainly in the first three months of treatment and the median time to the first dose modification was
32 days (range 1-441).
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Figure 1 – CONSORT flow chart
Patients treated with EVE-EXE combination
(March 2013 – December 2016)
N=448
Patients excluded due to
Missing data: N=44

Patients considered for the primary analysis
N=404

EVE=Everolimus; EXE= Exemestane

Table 1 – Patients and tumor characteristics

Characteristic

n=404

____________________________________________________________
Median age (range), years

61 (33-83)

-

AIs last treatment

58 (35-79)

-

Fulvestrant-treated

64 (36-83)

-

CHT-treated

59 (33-79)

Age categories
-

< 65 years

-

≥ 65 years

Hormone-receptor Status, n ( %)
-

ER+

377 (85.2)

-

PgR+

344 (85.2)

______________________________________________________________
Metastatic site, n (%)
-

Bone

279 (69.1)

-

Soft tissue

140 (34.7)

-

Viscera

134 (33.2)

Number of metastatic site, n (%)
-

≥3

-

2

107 (26.5)

-

1

271 (67.1)

Median follow up (range), months
-

AIs last treatment

26 ( 6.4)

28.7 (27.3-29.7)
29.1 (27.1-31.7)

Key comorbidities, n(%)
-

Vascular

111 (27.5)

-

Metabolic and nutritional

42 (10.4)

-

Musculoskeletal and connective tissue

18 (4.5)

-

Gastrointestinal

17 (4.2)

-

Other

23 (5.7)

Number of lines of prior chemotherapy in metastatic setting, n(%)
-

1

250 (61.9)

-

2

143 (35.4)

-

≥3

84 (20.8)

Number of lines of prior endocrine therapy in metastatic setting, n(%)
-

1

365 (90.3)

-

2

133 (32.9)

-

≥3

51 (12.6)

Key prior antineoplastic therapies, n(%)
-

Fulvestrant

-

CHT

-

AIs (last treatment)

175 (43.3)
45 (11.1)
184 (45.5)

CHT=chemotherapy; AIs=aromatase inhibitors; ER=estrogen-receptor; PgR=progesteron receptor;

Table 2 – Efficacy analysis Therapy

Dose Intensity (DI) (mg/day)
DI

Fulvestrant
N

AIs

%

N

CHT
%

N

DI ≤ 5
%

N

%

5.1-7.5

DI > 7.5

All

N

%

N

%

N

%

4.0

15

6.4

19

4.9

BEST RESPONSE
CR

7

4.2

PR

43

SD

5.0

3

26.1

53 29.6

8

17.8 10 18.2

31 30.7

63 27.0 104 26.7

46

27.9

56 31.3

11

24.4 18 32.7

29 28.7

66 28.3 113 29.0

DCR

96

58.2 118 65.9

22

48.9 28 50.9

64 63.4 144 61.8 236 60.7

ORR

50

30.3

62 34.6

11

24.4 10 18.2

35 34.7

100 179 100

45

100 55 100 101 100 233 100 389 100

All

165

9

DI=Dose-Intensity; AIs= Aromatase Inhibitors; CHT=chemotherapy

6.7

.

.

4

78 33.5 123 31.6

Figure 2 – Median time of EVE treatment by:
a) previous therapies (months)

b) Dose-Intensity groups (months)

Product-Limit Survival Estimates
With Number of Subjects at Risk
1.0

+ Censored
Logrank p=0.0571

Survival Probability
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0.0
0
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evedur
di= intensità dose: 1(<=5) 2(>5 <=7.5) 3(>7.5) format dose_int__tot 5.2
1= <=5
1= <=5
2= >5 <=7.5
3= >7.5

2= >5 <=7.5

3= >7.5

57

15

3

0

104

43

10

3

0

233

85

15

1

0

Table 3 – Adverse events (AEs) with at least 10% incidence

Adverse Events (n=404), n(%)

All grades

Grade 3-4

Stomatitis

60.8

11.2

Fatigue

39.5

3.2

Rash

25.4

2.7

NIP

18.6

3.8

Hyperglycemia

17.7

0.9

Peripheral edema

17.1

2.4

Anemia

16.8

3.8

Transaminitis

13.9

2.1

Weight loss

11.5

0.9

Hypertrygliceridemia

10.6

.

Thrombocytopenia

10.3

1.2

