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Introduction

Breast cancer is the most common female cancer in 
Thailand [1] and consisted of many different subtypes 
such as hormone receptor (HR) positive, amplified-human 
epidermal growth factor receptor type 2 (HER-2), or 
triple negative breast cancer.(2) Over two-thirds of breast 
cancer patients are HR positive disease [3]. Metastatic 
breast cancer (MBC) is so far incurable. The goal of 
treatment at this stage is to control tumor growth, improve 
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quality of life and prolong survival [4]. The treatment 
strategies of HR positive and HER-2 non-amplified MBC 
included endocrine and chemotherapy [2,5]. Patient 
with asymptomatic, mildly symptomatic or non-visceral 
crisis may be treated upfront by endocrine therapy which 
carries less side effects and provides better quality of life 
compared to chemotherapy-based therapy [6-7]. Multiple 
classes of endocrine therapy agents are available, included 
selective estrogen receptor modulator (SERM) such as 
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tamoxifen, selective estrogen receptor down regulator 
(SERD) such as fulvestrant, non-steroidal aromatase 
inhibitor (AI) (anastrozole and  letrozole) and steroidal 
AI (exemestane) [2]. In postmenopausal women, AI are 
more effective than tamoxifen [8-11], while non-steroidal 
AI (NSAI) are equally effective to steroidal AI [12-13].
More recently, CDK4/6 inhibitors have emerged as 
a highly effective treatment option in combination with 
the aforementioned agents [14-19]. Sequential use of these 
agents provides meaningful disease control period before 
chemotherapy initiation [20-23].

Everolimus is a sirolimus derivative that inhibits 
mTOR through allosteric binding to mTOR complex 
1 [24]. Activation of phosphatidylinositol-3-kinase 
(PI3K)-protein kinase B (AKT)-mammalian Target of 
Rapamycin (mTOR) pathways has been proposed as one 
mechanism of endocrine resistance [25-28], in which 
everolimus has been shown to reverse such occurrence. 
The drug has been approved for advance ER positive, 
HER2 negative breast cancer that has progressed on NSAI 
in several countries worldwide including Thailand since 
2013. The approval was based on the positive results from 
2 randomized control trials, a phase 2 TAMRAD study 
[29] and phase 3 BOLERO-2 trial [30-33]. Both studies 
showed a remarkable improvement in progression free 
survival (PFS) with HR of 0.54 and 0.45, respectively. 
However, upon longer follow-up, a survival benefit 
could not be demonstrated so far [32]. In addition, in 
a more recent phase 2 trial, BOLERO-6 study [34], 
the effectiveness of this combination compared to 
capecitabine, a commonly used single agent chemotherapy 
in MBC remained inconclusive. 

Due to CDK4/6 inhibitors is a novel and expensive 
drug in Thailand which only few people who can access it. 
And CDK4/6 inhibitor has just been launched in Thailand 
since middle year of 2018 while PI3K inhibitors is likely 
to be launched in late 2020, therefore data of CDK4/6 
inhibitor including PI3K inhibitors in a real-world 
practice especially low to middle income regions like in 
Thailand is very limited. Compare to CDK4/6 inhibitors 
and PI3K inhibitors, everolimus is more widely accessible 
in Thailand.

Due to the high cost of everolimus in Thailand together 
with its toxicity, notwithstanding the lack of survival 
advantage, called for a cautious use of the agent. In spite of 
the fact that the population in BOLERO-2 trial were not 
heavily pretreated, in real life practice in Thailand, this 
was not a common practice pattern and many patients 
had received several lines of systemic therapy before 
being treated with everolimus-exemestane combination 
in later lines. There has been limited data on its efficacy 
and optimal timing in routine clinical practice in Thai 
patients. So, this study was conducted to evaluate the 
efficacy of combination of everolimus and exemestane in 
a broader population i.e. in any line of treatment compared 
with everolimus-free regimen using survival as a primary 
endpoint in HR positive, HER-2 negative MBC that had 
progressed on previous NSAI in a single academic center.

Materials and Methods

Patients 
Patients were eligible to be included in the study if 

they were postmenopausal with histological or cytological 
confirmation of HR positive and HER-2 nonamplified 
MBC without visceral crisis, whose disease was 
refractory to previous letrozole or anastrozole therapy. 
NSAI-refractory was defined as recurrence while on, or 
within 12 months of adjuvant therapy with letrozole or 
anastrozole, or progression during treatment, or within 
one month of treatment with NSAI for locally advanced 
or MBC. Other previous anticancer endocrine treatments 
and/or chemotherapy regimen for metastatic disease 
were allowed. Exclusion criteria were age of 17 years or 
younger, use of mTOR inhibitor prior to NSAI, lack of 
detailed clinical data and HER2 amplified MBC. All 
patients were diagnosed with NSAI resistance during 
January 1, 2013 to August 31, 2017 and received treatment 
at Ramathibodi hospital, a tertiary care, referral hospital 
in Bangkok, Thailand.

Study Design and Treatment
We retrospectively collected data of NSAI refractory 

MBC patients from Ramathibodi Cancer Registry from 
January 1, 2013 to August 31, 2017. All patients who 
were diagnosed with NSAI refractory were categorized 
according to the subsequent treatment they received 
into 2 groups: 1) patients who received everolimus and 
exemestane combination in any line were defined as 
everolimus-exemestane (EE) group and 2) those who had 
never been treated with everolimus in any line of treatment 
[defined as non-everolimus (NE) group]. Treatment 
assignments were based on treating physicians’ decision. 

The primary end point of the study was overall 
survival (OS), defined as time at NSAI refractory to 
death from any causes. Secondary end points included 
OS in subgroup of patients treated with EE in various 
sequence, i.e., immediately or subsequently after NSAI 
failure; progression-free survival (PFS) and response rate 
of EE combination therapy compared with others systemic 
therapy as first subsequent line of treatment after NSAI 
failure. PFS was defined by time at start of treatment to 
time of progression on the basis of radiographic study 
assessed by investigators or death. The study was approved 
by institutional review board of Faculty of Medicine 
Ramathibodi Hospital, Mahidol University, Bangkok, 
Thailand. 

 
Statistical Analyses

OS and PFS were estimated with the use of the 
Kaplan-Meier method and comparison between groups, 
using log rank test. A cox-proportional hazard model 
was used to estimate the hazard ratios (HR). Patient’s 
baseline characteristics were reported using descriptive 
statistics. All qualitative variables were compared with the 
chi-square test or Fisher’s test. All quantitative variables 
were compared with the student’s t-test. Univariate 
and multivariate cox regression analysis were used to 
analyze prognostic factors affecting survival of endocrine 
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Table 1. The mean age in both groups was 58 years. Nearly 
all of them had Eastern Cooperative Oncology Group 
(ECOG) score of 0 to 1. There were numerically higher 
numbers of metastatic sites and visceral metastasis in EE 
group without statistical difference. Twenty-three percent 
each had tumor progression while on adjuvant endocrine 
therapy. NSAI was the first line treatment of MBC in 
67.3% in EE group and 58% in NE group (p=0.56). No 
significant difference in numbers of systemic therapy 
(chemotherapy / endocrine therapy) received prior to 
NSAI were seen. Approximately one-third in both arms 
had received chemotherapy in metastatic setting before 

refractory, HER-2 negative MBC patients. A p-value of 
< 0.05 was considered to be statistically significant. All 
analyses were performed with the use STATA, version 15.

Results

Patient Characteristics
A total of 143 women who fulfilled the eligibility 

criteria were identified from Ramathibodi Cancer Registry 
database between January 1, 2013 and August 31, 2017. 
There were 52 patients in EE group and 91 patients in the 
NE group. Baseline characteristics were summarized in 

Characteristic Everolimus-exemestane 
(N=52)

Non-everolimus
(N=91)

p-value

Age of endocrine refractory 0.81
     Year, mean +SD 58.3 +11.3 58.8 +11.7
ECOG 0.86
     0 9 (17.3%) 17 (18.7%)
     1 37 (71.1%) 66 (72.5%)
     2 or more 6 (11.5%) 8 (8.8%)
No. of metastatic site(s) 0.28
     1 15 (28.8%) 38 (41.8%)
     2 22 (42.3%) 34 (37.4%)
     3 or more 15 (28.8%) 19 (20.9%)
     Visceral metastasis (lung or liver or pleural or lymphangitis) 41 (78.8%) 61 (67.4%) 0.13
Metastatic site
     Lung 25 (48.1%) 39 (42.9%) 0.55
     Liver 21 (40.4%) 25 (27.5%) 0.11
     Bone 36 (69.2%) 55 (60.4%) 0.29
     Brain 2 (3.8%) 7 (7.7%) 0.49
     Bone only disease 7 (13.5%) 19 (20.9%) 0.27
Previous endocrine treatment for metastasis before NSAI 0.84
     Tamoxifen 7 (13.5%) 15 (16.5%)
     Others 1 (1.9%) 2 (2.2%)
     No 44(84.6%) 74 (81.3%)
Previous treatment with letrozole or anastrozole 
     Adjuvant therapy only† 12 (23.1%) 21 (23.1%) 0.88
     Metastatic disease (with or without adjuvant NSAI)  40 (76.9%) 70 (76.9%) >0.05
Previous chemotherapy
     Neoadjuvant or adjuvant therapy only 28 (58.3%) 42 (47.7%) 0.24
     Treatment of metastatic disease (with or without prior 
     neoadjuvant or adjuvant chemotherapy)

17 (32.7%) 29 (31.9%) 0.92

No. of lines of chemotherapy for metastatic disease before NSAI (N=17) (N=29)
     1 12 (70.6%) 14 (48.3%)
     2 4 (23.5%) 13 (44.8%)
     3 1 (5.9%) 2 (6.9%)
No. of previous systemic therapy before NSAI in metastatic setting 0.56
    0# 35 (67.3%) 53 (58.2%)
     1 9 (17.3%) 21 (23.1%)
    2 or more 8 (15.4%) 17 (18.7%)

†Number of patients who progressed on adjuvant letrozole or anastrozole; # 0, patients who received NSAI as first-line treatment of MBC

Table 1. Baseline Characteristics 
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NSAI and most had received less than 3 chemotherapy 
regimens prior to NSAI. For patients in EE group (n=52), 
13 patients (25%) and 39 patients (75%), the starting 
dose of everolimus was 5 mg per day and 10 mg per day, 
respectively. Of those who received 10 mg daily dose, 
44% of them required a dose reduction during treatment. 

Efficacy End Points
Data was censored on 31 August 2018, with median 

follow-up time of 51 months (59 months in EE and 36 
months in NE). Among 143 patients, 100 patients had died 
(70%) (EE: 40 patients, NE: 60 patients).  Median OS of 
EE and NE group were 33 and 25 months, respectively. 
(HR of death, 0.66; 95% confidence interval (CI) 0.44-
0.998; p=0.049) (Figure 1, Table 2). 

Of 52 patients in EE group, 14 patients (27%) received 
everolimus as first subsequent treatment following 
NSAI failure, while 18 patients (35%) and 20 patients 
(38%) received everolimus as a second and later line 
following progression on NSAI. Median numbers of prior 
chemotherapy and endocrine therapy before receiving EE 
was 3 lines (range 1-7), i.e. EE was given as 4th line of 
treatment. In both groups, the 4 most commonly used 
agents after NSAI failure (aside from everolimus in EE 
group) were capecitabine, paclitaxel, fulvestrant and 
exemestane, with no difference in frequency between the 
2 groups (Table 3). However, significantly more patients 

in EE group received eribulin (44% vs 20%, p=0.002). 
Patients in EE group received more lines of systemic 
treatment in metastatic setting after NSAI refractory with 
mean (+ 2SD) of 5.19 (+ 2.51) lines compared to 3.62 
(+ 2.19) lines in NE group(p<0.05). Due to the imbalance 
in the total treatment received between the 2 groups, this 
factor was incorporated into factor analysis for survival 
together with other baseline variables known to be 
prognostic. A univariate analysis for prognostic factors 
to survival (Table 4) indicated EE treatment, number of 
metastatic sites, bone metastasis and number of total 
lines of treatment after NSAI refractory were significant 
factors. In multivariate analysis (Table 4), 2 factors 
that remained as independent factors for survival were 
number of total lines of treatment after NSAI refractory 
[HR per one line increase 0.71 (95%CI0.64-0.79); 
p<0.05], and numbers of metastatic site [HR per one site 
increase 1.35 (95%CI 1.05-1.73); p = 0.02]. Treatment 
with everolimus-exemestane was no longer significant 
in multivariate analysis [HR 0.74 (0.48-1.14); p = 0.17]. 

Subgroup analysis of survival showed benefits in all 
subgroups of patients who received EE except for patients 
who have had chemotherapy before NSAI and those who 
were heavily pretreated with chemotherapy. However, the 
confidence intervals were very wide (Figure 2). 

Variable Everolimus+exemestane Non-everolimus p-value Hazard ratio (95%CI)
(n=52) (n=91)

Overall survival 0.04 0.66 (0.44-0.998)
Event-Death, 40 (76.9) 60 (65.9)
No (%)
Duration, months (Median, IQR†) 33 (18-48) 25 (10-38)
95%CI 25.67-40.33 16.26-33.74

CI denotes confidence interval; † IQR denotes interquartile range

Table 2. Efficacy Analysis 

Figure 1. Kaplan-Meier Plot of Overall Survival; OS denotes overall survival
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Everolimus-Exemestane Arm (n=52) Non-Everolimus Arm (n=91) p-value
Paclitaxel 35 (67.3%) 49 (53.8%) 0.12
Capecitabine 34 (65.4%) 52 (57.1%) 0.33
Fulvestrant 30 (57.7%) 45 (49.5%) 0.34
Eribulin 23 (44.2%) 18 (19.8%) 0.002**
Exemestane 17 (32.7%) 37 (40.7%) 0.34
Docetaxel 17 (32.7%) 23 (25.3%) 0.34
Tamoxifen 14 (26.9%) 29 (31.9%) 0.54
AC 6 (11.5%) 9 (9.9%) 0.76
Megestrol 5 (9.6%) 14 (15.4%) 0.33
Gemcitabine 4 (7.7%) 9 (9.9%) 0.66
Nab-Paclitaxel 1 (1.9%) 1 (1.1%) >0.05
Ixabepilone 1 (1.9%) 0 0.36
Lipo-doxorubicin 1 (1.9%) 1 (1.1%) >0.05
Vinorelbine 1 (1.9%) 3 (3.3%) >0.05
CMF 0 2 (2.2%) 0.53
Cyclophosphamide 0 1 (1.1%) >0.05

Table 3. Systemic Treatment after NSAI Refractory

p< 0.05 indicates statistically significant; AC denotes anthracycline-cyclophosphamide; CMF denotes cyclophosphamide-methotrexate fluorouracil

Factors Univariate analysis Multivariate analysis

Hazard Ratio 
(95%CI)

P-value Hazard Ratio 
(95%CI)

p-value

Everolimus-exemestane treatment 0.66 (0.437-0.998) 0.049** 0.74 (0.48-1.14) 0.17

Age of endocrine refractory (per 1 year) 1.00 (0.98-1.02) 0.959

ECOG (per one ECOG status) 1.31 (0.92-1.86) 0.14

Number of metastatic sites 1.28 (1.02-1.61) 0.03** 1.35 (1.05-1.73) 0.02**

Visceral (lung or liver or pleural or lymphangitis) metastasis 1.08 (0.69-1.696) 0.74

Metastatic site

     Lung 0.67 (0.45-1.01) 0.06

     Liver 1.45 (0.96-2.19) 0.08

     Bone 1.61 (1.05-2.47) 0.03** 1.34 (0.86-2.1) 0.19

     Brain 0.96 (0.39-2.36) 0.93

Bone only disease 0.93 (0.55-1.59) 0.8

Previous endocrine treatment for metastasis before NSAI (compared to without)

     Tamoxifen 1.24 (0.7-2.196) 0.45

     Others 0.63 (0.15-2.56) 0.52

Previous treatment with letrozole or anastrozole 

     Progressed on Adjuvant therapy 0.77 (0.48-1.24) 0.29

     Metastatic disease (with or without adjuvant NSAI)   1.29 (0.8-2.08) 0.295

Previous chemotherapy

     Neoadjuvant or adjuvant therapy 1.05 (0.695-1.58) 0.83

     Neoadjuvant or adjuvant therapy 0.9 (0.59-1.39) 0.65

     for metastatic disease

No. of previous systemic therapy prior to refractory to NSAI (per one line) 1.04 (0.83-1.29) 0.75

No. of lines treatment after NSAI refractory (per one line) 0.71 (0.64-0.79) <0.05** 0.71(0.63-0.79) <0.05**

Table 4. Univariate and Multivariate Analysis of Prognostic Factor for Overall Survival in ER Positive, HER-2 
Negative Metastatic Breast Cancer Patients

CI denotes confident interval; ** P< 0.05 indicates statistically significant
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Timing of Everolimus and Outcome
Median OS in patients treated with EE as first, 

second and third subsequent line after refractory to 
NSAI were 23, 21 and 38 months, respectively (Table 5). 
The corresponding OS in NE group was 25 months. 
Comparison between groups with different timing of 
treatment and control revealed a non-significant difference 
in OS (log-rank p 0.16). HR of death in patients treated 
with EE in first, second and third/ subsequent line after 
refractory to NSAI were not statistically different (HR 
0.91, 0.74 and 0.499; p=0.16 by log rank test) (Table 5).

Within the EE group, there were 32 patients (62%) 
who had received < 1 line of chemotherapy before EE, 
which was one of the inclusion criteria of BOLERO-2 trial 
[30]. OS of this subgroup was 28 months (16.35-39.65) 
(Table 6). 

Median duration of treatment with EE was 4 months 
(95%CI 2.2-5.8), time on treatment was noted to be longer 
with earlier use of EE (Table 5). 

Progression-Free Survival and Response Rate after AI 
Failure

Overall PFS of the entire EE group was 8 months 
(95% CI 5.3-10.7). In order to evaluate anti-tumor 
activity of EE, we explored the PFS of patients treated 
with EE immediately after NSAI (n=14) compared to those 
treated with other agents listed in Table 7. Early use of EE 

gave a superior trend in median PFS of 10 months, whereas 
with the commonly used single agent chemotherapy or 
non-everolimus-based endocrine therapy, PFS ranged 
from 4-7 months. Fulvestrant seemed to provide the 
longest PFS among others. 

Objective responses, on the basis of radiographic 
studies assessed by local investigators, in first subsequent 
treatment after NSAI refractory with EE and other 
agents were summarized in Table 8. There was no 
complete response (CR) except for one unconfirmed CR 
with tamoxifen. The overall clinical benefit response 
(CR+PR+SD) was numerically higher in patients received 
EE, paclitaxel and docetaxel, as compared to others. 

Discussion

We described a retrospective cohort study of patients 
with advanced ER positive breast cancer after failure 
from NSAI whose subsequent therapy contained or 
devoided of everolimus-exemestane in a real-life practice. 
As of this study, CDK4 / 6 inhibitors and PI3K inhibitors 
were not included due to a financial incompatibility and 
an inaccessibility of these drugs in Thailand. Patients in 
both comparison groups were well-balanced in baseline 
characteristics including prior therapy before NSAI. 
Our study explored the use of EE in a much broader 
population than in the pivotal BOLERO-2 study, which 

Figure 2. Overall Survival in the Various Subgroups; *Patients who progressed on adjuvant NSAI. **Number of 
previous systemic therapy before refractory to NSAI in metastatic setting, 0 indicating that the patient progressed on 
or within a year of end of adjuvant endocrine therapy or on first line treatment with NSAI, 1 indicating that progressed 
on second line NSAI, > 2 indicating that progressed on third or later lines of NSAI. The size of each square is 
proportional to the number of patients in the subgroup. The data are shown on a semi-logarithmic scale
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is much more representative of the real-world situation. 
The result showed that the use of everolimus-exemestane 
combination, although exerted some therapeutic benefit, 
did not translate to overall survival when adjusted for an 
imbalance in subsequent therapy. The more important 
factor for survival of these patients in our study was the 
ability to receive as many lines of treatment as possible. 
This finding, in fact, is in line with the final analysis of 
survival in BOLERO-2.

In this study, we chose overall survival as a primary 
endpoint as it is a more solid outcome than progression-free 
survival in retrospective database. To our knowledge, it 
is the study with the second longest follow-up time next 

to Italian cohort [35]. The median follow-up time was 51 
months compared to 29 months in BOLERO-2 and 5 to 67 
months in other phase IIIb expanded studies [32, 35-39] 
Hence, we are confident that the result represented 
a reasonably mature outcome. In addition, none of those 
expanded access reports and other real-world setting 
retrospective data have focused on overall survival; they 
mainly explored the response and safety aspects of EE.  

Patients in our study, in some aspects, were different 
from BOLERO-2. They carried more visceral metastasis 
(79% vs 56%) and more liver metastasis (40% vs 
33%). Despite high numbers of visceral metastasis, 
58-67% of our patients received NSAI as their first 

Median Duration of Treatment 
with EE (95%CI), months

Median Overall 
Survival (95%CI), months

Hazard 
Ratio of Death†

P-value Overall 
by Log Rank Test

First line (n=14) 9 (6.6-11.4) 23 (17.2-28.8) 0.91 0.16

Second line (n=18) 4 (2.6-5.4) 21 (15.8-26.2) 0.74

Later line (n=20) 3 (1.6-4.4) 38 (29.3-46.8) 0.499

Non-everolimus group (n=91) 25 (16.3-33.7)

Table 5. Overall Survival of Everolimus-Exemestane according to Lines of Treatment after NSAI Refractory

EE group (n=32) NE group (n=91) Hazard ratio (95%CI), p-value 
Median OS (months) (95%CI) 28 (16.35-39.65) 25 (16.26-33.74) 0.7 (0.43-1.14), p=1.56

Table 6. Overall Survival in Patients Receiving < 1 Line of Chemotherapy Before Everolimus

EE denotes everolimus-exemestane, NE denotes non-everolimus; PFS denotes progression free survival, OS denotes overall survival, CI denotes 
confidence interval

Number of patients Median PFS (months) 95%CI HR of EE compared
with other agents

p-value

Everolimus-exemestane 14 10 8.5-11.6
Capecitabine 12 4 0-9.97 0.84 0.72
Exemestane 17 4 2.7-5.3 0.84 0.66
Fulvestrant 30 7 3.1-10.9 0.88 0.74
Tamoxifen 11 6 3.9-8.1 0.52 0.16
Paclitaxel 30 5 4.4-5.6 0.43 0.11
Docetaxel 13 6 4.1-7.9 1.07 0.91

Table 7. Progression-Free Survival of First Subsequent Treatment after NSAI Failure Using Various Agents

†Hazard ratio of death of 1st, 2nd, Later line of treatment compared with non-everolimus group; p< 0.05 indicates statistically significant; CI denotes 
confidence interval

PFS denotes progression free survival, HR denotes hazard ratio, CI denotes confidence interval; p< 0.05 indicates statistically significant

EE Capecitabine Exemestane Fulvestrant Tamoxifen Paclitaxel Docetaxel
Number (total) 14 12 18 32 12 32 13
CR 0 0 0 0 1 (8.3%) 0 0
PR 5 (35.7%) 4 (33.3%) 1 (5.6%) 3 (9.4%) 0(0%) 12 (37.5%) 7 (53.8%)
SD 7 (50%) 4 (33.3%) 11 (61.1%) 19 (59.4%) 9 (75%) 16 (50%) 4 (30.8%)
PD 2 (14.3%) 4 (33.3%) 6 (33.3%) 9 (28.1%) 2 (16.7%) 4 (12.5%) 2 (15.4%)
N/A 0 0 0 1 (3.1%) 0 0 0
CBR† 85.70% 66.60% 66.70% 68.90% 75% 87.50% 84.60%
p-value (compared with EE) 0.53 0.11 0.15 0.09 >0.05 0.6

CR denotes complete response, PR denotes partial response, SD denotes stable disease, PD denotes progressive disease, N/A denotes non-available; 
p< 0.05 indicates statistically significant; †CBR, clinical benefit response (CR+PR+SD)

Table 8. Response Rate to First Subsequent Treatment after NSAI Failure Using Various Agents
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line treatment for MBC, in accordance with the current 
recommendation of endocrine therapy in non-visceral 
crisis population. In BOLERO-2, the protocol had limited 
the number of prior chemotherapies in advanced disease 
to < 1. Therefore, in BOLERO-2, only 26% of patients had 
received 1 regimen of chemotherapy for metastasis, while 
in our EE cohort, 28% (15 patients) and 38% (20 patients) 
received one and > 2 lines of chemotherapy in metastatic 
setting before receiving EE, respectively. 

The optimal timing of EE in the treatment sequence 
also remained inconclusive. In BOLERO-2, 74% 
received EE immediately after NSAI and hence the 
recommendation to consider treatment earlier in the 
course of their disease. However, in our study, only 27% 
received EE as an immediate subsequent therapy after 
NSAI and 50% of our patients received EE as their 4th 

line of treatment. But even with more disease burden and 
late line use of EE, OS of our cohort compared well to 
that in BOLERO-2 (BOLERO-2: 31 months (EE) and 27 
months (placebo), current study: 33 months (EE) and 25 
months (NE)). When considering only 32 patients who 
received < 1 line of chemotherapy similar to inclusion 
criteria of BOLERO-2, OS was 28 months. In BOLERO-6 
trial, patients who received everolimus after NSAI failure, 
OS was only 23 months compared to 25.6 months with 
capecitabine alone [34]. We found that patients who 
received EE in later line after NSAI refractory had longer 
survival (38 months) compared to earlier use although 
time on treatment was shorter. Because survival in this 
study was calculated from time of NSAI failure, it is 
plausible that the patients who received late-line EE were 
already pre-selected (able to have received several lines of 
systemic treatment before EE). Other large post-marketing 
observational studies of everolimus, most of which were 
also in more heavily pretreated patients similar to ours, 
could not confirm the adverse effect of prior chemotherapy 
on outcomes of patients receiving everolimus [32, 36-39]. 
Moreover, they also demonstrated comparable PFS to 
BOLERO-2. These data, including ours, thus suggested 
that EE could be considered at any line of treatment in 
ER+, HER2 – MBC, with preserved clinical activity.

As stated earlier, the initial unadjusted overall 
survival was in favor of EE treatment, which could be 
a result of differences in post-progression therapy. None of 
the patients in NE group received subsequent everolimus, 
mainly due to re-imbursement issue. On the contrary, we 
noted that more patients in EE group also significantly 
received eribulin compared to NE group. Eribulin has 
been shown in EMBRACE trial [40] to improve survival 
compared with physician’s treatment choice in patients 
who had been exposed to multiple systemic therapy. 
In addition to eribulin use, patients in EE did receive 
more total lines of systemic treatment than in control 
arm (5.2 vs 3.6 lines, p < 0.05). When these factors 
were included into Cox-regression multivariate analysis, 
numbers of line of treatment was confirmed to be a strong 
parameter for survival benefit whereas the effect of EE and 
eribulin use were no longer seen. This finding thus implied 
that access to multiple treatment lines in MBC is vital for 
good outcome and everolimus-combination was merely a 

surrogate marker of access to more sequential treatment, at 
least in our population with limited healthcare resources. 
Everolimus/exemestane including CDK4/6 inhibitors and 
PI3K inhibitors were not included in Thailand’s basic 
cancer protocol of universal coverage health care scheme. 
Therefore, this finding may have an impact on the policy 
change to allow access to more lines of therapy that is less 
costly than EE as currently only 3 lines of chemotherapy 
are covered for these patients. 

Although we have highlighted above some of the 
interesting observations, this study did have limitations. 
As might be expected based on a retrospective nature 
of the non-randomized trial, selection bias was likely 
to exist. Patients in no-everolimus arm could have been 
pre-selected not to receive everolimus-exemestane if 
their disease were rapidly progressing and might result 
in poorer survival in that arm and thus over-estimated 
the benefit of everolimus-exemestane. To this aspect, the 
effect was partially adjusted by Cox-regression analysis. 
Secondly, our study, compared to other real-world data, 
was relatively small but yet, with mature data on survival. 
Thirdly, caution should be noted on PFS and response 
rate in this study as they were based on local investigator 
radiographic assessments, which again, could also have 
been biased. And lastly, our study lacked the information 
on side effects, dose modification of everolimus and 
patients’ quality of life. 

With these limitations in mind, however, we felt that 
our data provided some valuable perspective for practicing 
oncologists. In summary, our study based on routine 
clinical practice, revealed that patients with HR +ve, 
HER-2 –ve advanced breast cancer that had progressed 
on NSAI, the sequential use of multiple treatment options 
for metastatic breast cancer led to increased survival.  
Everolimus combined with exemestane could be added 
into the armamentarium of such treatment with preserved 
clinical activity in heavily pretreated patients. 
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