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Abstract

Purpose Older cancer patients are underrepresented in clinical trials. We aimed to evaluate the enrollment of older women
aged 70 years old (yo) or over with metastatic breast cancer (MBC) in clinical trials.

Methods We used the national Epidemio-Strategy and Medical Economics MBC Data Platform, a French multi-center
real-life database. We selected MBC women over 70yo, without central nervous system metastases, with at least one line of
systemic treatment, between January 1st, 2008 and December 31st, 2016, and had no other cancer in the 5 years before MBC.
The primary objective was to evaluate the proportion of patients enrolled in clinical trials according to their age. Secondary
objective was to identify variables associated with enrollment in older ones.

Results 5552 women were aged > 70 (median 74yo; IQR 72-77). 14,611 were less than 70. Of the older ones, 239 (4%) were
enrolled in a clinical trial during first line of treatment, compared with 1529 (10.5%) for younger ones. Multivariable analysis
of variables predicting for enrollment during first line of treatment in older patients were younger age (OR 0.50 [95%CI
0.33-0.76] for the 80-85yo class; OR 0.17 [95%CI 0.06-0.39] for the 85yo and more class), good ECOG Performance Status
(PS 0-1) (OR 0.15 [95%CI 0.08-0.27] for the PS 2—4 class), HER2 + disease (OR 1.78 [95%CI 1.27-2.48]), type of treatment
(chemotherapy/targeted therapy/immunotherapy OR 5.01 [95%CI 3.13-8.18]), and period (OR 1.65 [95%CI 1.22-2.26] for
2012-2016, compared to 2008-2011).

Conclusion In this large database, few older MBC patients were enrolled in a trial compared with younger ones.

Keywords Geriatric oncology - Breast cancer - Clinical trial - Epidemiology

Introduction

Aging is associated with an increased risk of cancer. In
western countries, around 45% of breast cancer cases occur
in women aged 65 years old or over and 20% in women
over 75 years old [1]. Despite the recent advances in oncol-
ogy treatments, older patients with metastatic breast cancer
(MBC) still have poorer overall survival compared to their
younger counterparts [2]. This might be due to later diagno-
sis, absence of screening, lack of knowledge of symptoms,
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neglect of clinical signs, physical and psychosocial barri-
ers, or occult disease presentation. Older patients display
particularities such as changes in organ function associated
with increasing age that can alter absorption, distribution,
metabolism, or excretion of drugs [3, 4]. They also present
more acute organ dysfunctions, due to more comorbidi-
ties, illustrating the concept of frailty [5]. Moreover, older
patients with metastatic disease are underrepresented in clin-
ical trials [6—11] with no progress in the last years [12]. They
may present different efficacy and/or toxicity profiles com-
pared with younger adults that can affect outcomes [13, 14].
One recent study showed that the median age at inclusion in
clinical trials of patients with breast cancer was 7.76 years
[7.24, 8.28] younger than the median age at diagnosis [6].
This underrepresentation led to therapeutic guidelines that
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may be inappropriate, or at least not personalized enough,
for older patients.

Successively, the FDA and the EMA issued guidance for
including an adequate representation of older adults in can-
cer clinical trials to better define toxicity and efficacy in this
population. They emphasize on the critical need to include
adults over 75 years old especially in early phase trials to
better extrapolate the results to the general population and
have early pharmacokinetic and toxicity data [15, 16]. A
recent position paper [17] of the International Society of
Geriatric Oncology (SIOG) classified as one of their 12 pri-
ority axes, a large participation of older patients in clinical
research programs, as well as the development of research
protocols dedicated to the older population. In this context,
real-life cohorts may bring valuable insight to identify vari-
ables associated with enrollment of older patients with MBC
in clinical trials. In this study, we aim to evaluate the propor-
tion of patients aged 70 years old or over with MBC enrolled
in clinical trials in first-line clinical trials in France in the
past decade and to identify variables associated with enroll-
ment in a French multicenter real-life cohort.

Methods

We used the national Epidemio-Strategy and Medical Eco-
nomics (ESME) Metastatic Breast Cancer (MBC) Data Plat-
form [18], a multi-center real-life database using a retrospec-
tive data collection process in 18 French Cancer Centers.
This database compiles data from Patient’s Electronic medi-
cal records. Cases selected were adult patients with MBC
whose first metastasis was treated between January 1st, 2008
and December 31st, 2016. In compliance with the authori-
zation delivered by the French Data Protection agency to
R&D Unicancer (Registration ID 1,704,113 and authoriza-
tion NODE-2013.-117, NCT03275311), only aggregated
statistical reports were provided.

We selected women who were 70 years old or over at
the time of MBC diagnosis, who received at least one line
of systemic treatment, who had no other (non-breast) can-
cer in the 5 years before MBC, and lack of ‘Central Nerv-
ous System’ (CNS) metastases. The metastatic disease was
defined as de novo when the metastases were diagnosed
synchronously or <6 months from diagnosis of the primary
tumor; and as recurrent when the metastases were diag-
nosed > 6 months from the diagnosis of the primary tumor.
MBC treatment strategy could include chemotherapy (CT),
targeted therapy (TT), and endocrine therapy (ET). Four
subtypes were defined according to endocrine receptor
(HR, estrogen and progesterone receptors) and HER?2 sta-
tus: HR+HER2—, HER2+ (regardless of HR status), HR—/
HER2 — (triple-negative, TN), and undetermined.
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For the ESME MBC cohort, HER2 and HR statuses were
derived from existing results about metastatic tissue sam-
pling where available, or, if not available, from last sam-
pling on early disease. Tumors were defined as HR positive
if estrogen receptor or progesterone receptor expression
was > 10% (immunohistochemistry). HER2 immunohisto-
chemical (IHC) score 3+ or IHC score 2 + with a positive
fluorescence in situ hybridization (FISH) or chromogenic
in situ hybridization (CISH) classified the cancer as HER2
positive (HER2 +). On the other hand, all cancers with an
IHC score 0, 1+, or 2+ with a negative FISH/CISH test,
as well as patients with a negative FISH/CISH test with-
out IHC information, were considered as HER2 negative
(HER2 -). Cancers with an THC score 2 + without FISH/
CISH test information were considered as HER?2 indetermi-
nate. Type of metastasis at MBC diagnosis was grouped as
‘Not visceral’ (including only bones and/or nodes metasta-
ses) and ‘Visceral’ (metastases other than bones and nodes).
Number of metastatic sites at MBC diagnosis was described
as <3 versus > 3. Year of MBC diagnosis was dichotomized
according to the cut-off year 2012 (2008-2011 versus
2012-2016).

‘Enrollment in a clinical trial’ was registered in ESME
MBC cohort, regardless of the type (systemic treatment,
local treatment, supportive care for instance) and the
phase of the trial (which consists of interventional studies,
with authorization from health authorities and signing of
informed consent, involving human volunteers, in intend to
add to the medical knowledge). We focused on the enroll-
ment in a clinical trial during the first line of treatment in
metastatic setting.

The primary endpoint was the proportion of patients
enrolled in clinical trials during the first line of treatment
according to their age (threshold 70 years old). The second-
ary endpoints were variables associated with inclusion in
a clinical trial in older patients (versus non included older
patients), comparison of overall survival of older patients
included in a trial versus non included, proportion of older
patients enrolled between 2008-2011 and 2012-2016.

Statistical analysis

Descriptive statistics were used to summarize patients’
initial characteristics at diagnosis of metastatic disease.
They were compared between groups using Chi-2’s or
Fisher’s exact test for categorical data and Student T-test
or non-parametric Wilcoxon’s test for continuous data; a
p value <0.05 was considered statistically significant. The
reverse Kaplan—Meier method was used to estimate the
median follow-up duration, beginning at the date of diagno-
sis of metastatic disease.

For the secondary endpoint (variables associated with
inclusion in a clinical trial in older patients), in order to
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estimate the relative contribution of each variable, we used
a multivariable logistic model. Variables included in the
analysis were age at MBC diagnosis (continuous variable or
in classes according to the age distribution in patients aged
70 and over), time from primary cancer to MBC diagnosis
(de novo/recurrent), metastatic sites at diagnosis, phenotype
(HER2+, HR+HER2—, or TN), ECOG Performance status
(0—1/2—4/not available), type of treatment (CT/TT/immuno-
therapy alone or with ET versus ET alone), years of MBC
diagnosis (2008-2011 versus 2012-2016), and number in
ESME database per center per year, also called “Center
Size” (<500; 500-800; > 800 new patients per year).

Overall survival (OS) was defined as time (in months)
between MBC diagnosis and date of death (any cause) or
censored to date of latest news. Survival curves for OS
with associated log-rank tests were generated using the
Kaplan—Meier method.

A multivariable Cox model was performed to fit the
model on the above-mentioned variables. All variables
significant at a 15% level were included in the final mul-
tivariable model. Hazard Ratios (HR) are presented with
95% confidence interval (CI). The effect of inclusion or non-
inclusion in a clinical trial on survival was estimated with
and without adjustment in a Cox model.

A p value of less than 0.05 was considered statistically
significant.

All analyses were performed using R software (R Core
Team (2017)).

Fig. 1 Study Flow-Chart (MBC:
Metastatic Breast Cancer; CNS:
Central Nervous System)

Excluded N = 1388
CNS metastasis at MBC

Results
Patients’ characteristics

On the 22 463 patients of the ESME data-base, we selected
5552 women aged >70 yo and 14,611 women aged <70
yo (Fig. 1). The median age in the older group was 77 yo
(Q1-Q3; 73-82). Time from primary breast cancer diagno-
sis to MBC was 52 months in the older population. Com-
parisons of characteristics of patients, MBC, and first-line
treatments according to enrollment in a clinical trial are pre-
sented in Table 1. Most of the older patients (67%) had an
HR+HER2- disease, 52% had visceral metastases, and 82%
had less than 3 metastatic sites at MBC diagnosis.

Inclusion in clinical trials

Among the older population, 239 (4%) patients were
enrolled in a clinical trial in the first-line setting compared to
1529 (10.5%) younger patients. When considering all lines
of treatment, 7% of older women with MBC were enrolled
in a clinical trial (Supplementary Table S1). Of note, the
median follow-up was 46.7 (95%CI; 45.1-49.3) months in
older patients.

Median age at enrollment in first line in older patients was
74 yo [Q1-Q3; 72-77]. In first line, 0.3% of older patients
were enrolled in phase I, 1.1% in phase II, and 1.8% in phase
III trials. The phase of the trial was unknown in up to 40%.

The proportion of older patients with MBC enrolled in
clinical trials in the first-line setting increased over time,
with 172 older patients in the 2012-2016 period (5.6%),
compared to 67 older patients (2.7%) in the 2008-2011
period. If considering all lines of treatment for enrollment in

ESME database
N =22 463
Excluded N = 197
Men
Women
N =22 266

Excluded N =715
Other cancer within 65
years before MBC
No systemic treatment

Received at least one
systemic treatment

diagnosis

N =21551
T Excluded N = 14 611
[ « Age <70 years old
Age at MBC diagnosis
270 years old
N =5552

v

At least one enroliment in a
first line setting clinical trial
N =239

¥

No enrollment in a first line
setting clinical trial
N=5313
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Table 1 Patients and cancer

T Factor Inclusion in clinical trial — Line 1? Test
characteristics in older
patients > 70 years old (yo), Classes No Yes Total
according to enrollment in
the first line of treatment for Tumor grade Grade I/II 3031 138 3169 p=0.31
a metastatic Breast Cancer 58.6% 57.7% 58.6%
(MBC) GradeI 1150 62 1212

22.2% 259% 22.4%
Indeterminate 989 39 1028
19.1% 16.3% 19%

NA 143 0 143
Total 5313 239 5552
100% 100% 100%
Histological type of initial diagnosis Ductal 3533 184 3717 p=0.009
68.7% T7%  69%
Lobular 912 25 937
17.7% 10.5% 17.4%
Other 700 30 730
13.6% 12.6% 13.6%
NA 168 0 168
Total 5313 239 5552
100% 100% 100%
Age at MBC diagnosis—class (70-75) yo 1766 132 1898  p<0.0001
332% 552% 34.2%
(75-80) yo 1625 71 1696
30.6% 29.7% 30.5%
(80-85) yo 1227 31 1258
23.1% 13%  22.7%
(85 and more) 695 5 700
13.1% 2.1% 12.6%
Total 5313 239 5552
100% 100% 100%
Year of MBC diagnosis 2007-2011 2425 67 2492 p<0.0001
45.6% 28%  44.9%
2012-2016 2888 172 3060
54.4% 2%  55.1%
Total 5313 239 5552
100% 100% 100%
Time to metastatic cancer Recurrent 3759 174 3933 p=0.55
1% 72.8% 71.1%
De novo 1536 65 1601
29%  272% 28.9%
NA 18 0 18
Total 5313 239 5552
100% 100% 100%
Type of metastasis Not visceral 2572 90 2662 p=0.001
484% 37.7% 47.9%
Visceral 2741 149 2890
51.6% 623% 52.1%
Total 5313 239 5552

100% 100% 100%
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Table 1 (continued)

Factor Inclusion in clinical trial — Line 1? Test
Classes No Yes  Total
No. of organ sites <3 4392 183 4575 p=0.015
82.7% 176.6% 82.4%
>3 921 56 977

17.3% 23.4% 17.6%

Total 5313 239 5552
100% 100% 100%
Subtype HR+HER2- 3563 136 3699 p<0.001
67.1% 56.9% 66.6%
HER2+ 653 74 727
123% 31% 13.1%
N 464 22 486
87% 92% 8.8%
NA 633 7 640
119% 29% 11.5%
Total 5313 239 5552
100% 100% 100%
Performance status (PS) PSO 501 72 573 p<0.001
94% 30.1% 10.3%
PS1 857 90 947
16.1% 37.7% 17.1%
PS 24 841 15 856
15.8% 63% 15.4%
PS NA 3114 62 3176
58.6% 25.9% 57.2%
Total 5313 239 5552
100% 100% 100%
Type of 1st line systemic treatment ~ ET alone 2888 29 2917 p<0.001
544% 12.1% 52.5%
CT/TT/IT alone 1228 92 1320
23.1% 38.5% 23.8%
ET+CT/TT/IT 1197 118 1315
22.5% 49.4% 23.7%
Total 5313 239 5552
100% 100% 100%
Center size <500 303 9 312 p=0.003
57% 3.8% 5.6%
(500-800) 3645 189 3834
68.6% 79.1% 69.1%
> 800 1365 41 1406
25.7% 172% 25.3%
Total 5313 239 5552

100% 100% 100%

TN Triple Negative (HR—HER2-), ET Endocrine Therapy, CT/TT/IT chemotherapy/Targeted Therapy/
Immunotherapy

“Center size” represent the number of enrollment in ESME database per center per year
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a clinical trial, the proportion of older patients enrolled also
increased, with 244 older patients (8.0%) in the 2012-2016
period compared to 151 (6.1%) in the 2008-2011 period.
This is summarized in Fig. 2.

Variables associated with enrollment in clinical
trials

Multivariable analysis of variables associated with being
enrolled in a first-line clinical trial for the older patients aged
70yo and over is presented in Table 2. Bivariate analysis is
presented in Supplementary Table S2. Among older women,
variables associated with participation in a first-line clinical
trial in multivariable analysis were younger age (OR 0.50
[95%CT 0.33-0.76] for the 80-85yo class; OR 0.17 [95%CI
0.06-0.39] for the 85yo and more class), good ECOG Perfor-
mance Status (PS 0-1) (OR 0.15 [95%CI 0.08-0.27] for the
PS 24 class; OR 0.19 [95%CI 0.13-0.28] for unknown PS
class), HER2+ disease (OR 1.78 [95%CI 1.27-2.48]), and
type of treatment (chemotherapy/targeted therapy/immu-
notherapy OR 5.01 [95%CI 3.13-8.18]; endocrine ther-
apy + chemotherapy/targeted therapy/immunotherapy OR
5.44 [95%CI 3.59-8.50]). Being treated in the 2012-2016
period (compared to 2008-2011) was associated with an
increased probability of enrollment in a first-line clinical
trial (OR 1.65 [95%CI 1.22-2.26]. Variables associated with
enrollment of older patients in first-line endocrine therapy
trials were similar, with a 75 years old threshold (OR 0.61
[95%CI 0.41-0.90]), instead of 80 years old in the general
population of older patients enrolled in a first-line trial (Sup-
plementary Table S3). Variables associated with enrollment

Fig.2 Evolution of enroll- 10%
ment in clinical trials in older

patients (70yo and more) over

time (periods 2008-2011 and

2012-2016) in first line of

treatment (1) and in all lines

of treatment (LX) in metastatic

breast cancer

5%

0%
2007-2011
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of older patients in first line for chemotherapy/targeted ther-
apy/immunotherapy trials were younger age (< 80 yo) (OR
0.49 [95%CI 0.30-0.77] for the 80-85yo class; OR 0.17
[95%CI 0.05-0.43] for the 85yo and more class), ECOG
PSO (OR 0.69 [95%CI 0.48-0.99] for PS1, OR 0.18 [95%CI
0.09-0.32] for PS 2-4, OR 0.22 [95%CI 0.15-0.33] for
unknown PS; compared with PS0), HER2+ disease (OR
1.80 [95%CI 1.30-2.49]) and the 2012-2016 period (OR
1.55 [95%CTI 1.13-2.15]). Triple negative (OR 0.58 [95%CI
0.35-0.93]) and unknown subtypes (OR 0.35 [95%CI
0.11-0.86]) were associated with less enrollment in chemo-
therapy trials in older patients (Supplementary Table S4).

Overall survival

Median overall survival (OS) was 34.8 months in the older
population (95%CI 33.6-36.0). Among older women, being
enrolled in a trial in the first-line setting was associated with
a better OS (HR=0.78; 95%CI 0.63-0.95) in the multivari-
able analysis (Table 3 and Fig. 3).

Discussion

In this real-life French multicenter cohort, we found that
only 4.3% of older women aged 70yo or more with MBC
were included in a clinical trial in the first-line setting, com-
pared to 10.5% for their younger counterparts. When consid-
ering all lines of treatment, 7.1% of older women with MBC
were enrolled in a clinical trial.

% enrolled in clinical trial - L1

% enrolled in clinical trial - Lx

2012-2016

> 70 years
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Ta.ble 2 Mult.ivariate z.malysis n % incl.* OR 95%CI p value
with odds ratios associated
Vlvlitl:ierir?'nmenttt'in a trialti‘n t Age at MBC diagnosis — class
;gz d rZS ; 0‘;;’ e Mottt (70-75) 1898 6.95 1 Ref <0.001
Breast Cancer (MBC) (75-80) 1696 4.19 0.74 [0.54; 1.01]
(80-85) 1258 2.46 0.50 [0.33;0.76]
(85 and more) 700 0.71 0.17 [0.06; 0.39]
Year of MBC diagnosis
2008-2011 2492 2.69 1 Ref 0.001
2012-2016 3060 5.62 1.65 [1.22;2.26]
Type of metastases (at diagnosis)
Not visceral 2662 3.38 1 Ref 0.5
Visceral 2890 5.16 1.10 [0.81; 1.50]
No. of organ sites (at diagnosis)
<3 4575 4 1 Ref 0.94
>3 977 5.73 1.01 [0.70; 1.44]
Subtype
HR+HER2- 3699 3.68 1 Ref <0.001
HER2+ 727 10.18 1.78 [1.27;2.48]
TN 486 4.53 0.68 [0.39; 1.14]
Unknown 640 1.09 0.47 [0.19; 0.96]
ECOG Performance status
0 573 12.57 1 Ref <0.001
1 947 9.5 0.71 [0.50; 1.00]
2-4 856 1.75 0.15 [0.08; 0.27]
NA 3176 1.95 0.19 [0.13; 0.28]
Type of systemic treatment in st line
ET alone 2917 0.99 1 Ref <0.001
CT/TT/IT alone 1320 6.97 5.01 [3.13; 8.18]
ET+CT/TT/IT 1315 8.97 5.44 [3.59; 8.50]
Center size
<500 312 2.88 1 Ref 0.35
500-800 3834 4.93 1.47 [0.76; 3.20]
> 800 1406 2.92 0.68 [0.33; 1.54]

OR Odds Ratio, TN Triple Negative (HR—HER2 —), ET Endocrine Therapy, CT/TT/IT chemotherapy/Tar-
geted Therapy/Immunotherapy. “Center size” represent the number of enrollment in ESME database per

center per year

*Percentage of patients included in a first-line therapeutic trial

Several studies [6—12] are consistent with our results
showing that older patients were less frequently enrolled in
clinical trials, but none of them was specifically dedicated to
metastatic breast cancer patients. Moreover, some of these
studies were focused on the age of the patients included in
clinical trials compared to the median age of disease inci-
dence [6-8, 12]. Other studies were centered on patients
treated for gastro intestinal cancer [9], included a small num-
ber of patients [10], or used a threshold of 65 years old [11].

In a prospective multicentric French cohort study (Sujets
AGés dans les Essais Cliniques—SAGE), evaluating enroll-
ment of patients with colorectal cancer, the inclusion rate
with a threshold of 70 yo or more was 9.5% [9]. In the

SEER data-base including all tumor types [12], 20% of
older patients aged 70 yo or more were enrolled in a clinical
trial, far more than our population. As stated by the authors,
this high level of enrollment was related to numerous adju-
vant endocrine therapy programs, which can lead to more
enrollment consistent with the better general condition of
this population. The inclusion rate excluding those studies
was 12%. Similarly, in Lackman’s study [11], enrollment
rate was up to 14%, probably due to the high of proportion of
non-metastatic patients (66%), and to a lower age threshold
of 65 yo.

This low rate of enrollment in MBC was also observed
in the OMEGA study, with several barriers to enrollment,

@ Springer
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Table 3 Multivariable Analysis
of factors associated with

Overall Survival in Older
Patients with Metastatic Breast
Cancer (MBC)

Variables Categories N HR 95%C1 p value

Enrollment in clinical trial—L1 No 5313 1 <0.001
Yes 239 0.78 [0.63; 0.95]

Age at MBC diagnosis (70-75) 1898 1 <0.001
(75-80) 1696 1.16 [1.06; 1.26]
(80-85) 1258 1.35 [1.23;1.49]
(85 and more) 700 1.87 [1.67;2.11]

Year of MBC diagnosis 2008-2011 2492 1 0.8
2012-2016 3060 1.01 [0.94; 1.09]

Type of metastasis (at diagnosis) Not visceral 2662 1 <0.001
Visceral 2890 1.34 [1.24; 1.45]

No. of organ sites (at diagnosis) <3 4575 1 <0.001
>3 977 1.39 [1.26; 1.53]

Subtype HR+HER2- 3699 1 <0.001
HER2+ 727 0.74 [0.65; 0.83]
N 486 1.32 [1.15;1.51]
Unknown 640 0.96 [0.86; 1.07]

ECOG Performance status 0 573 1 <0.001
1 947 1.18 [1.01; 1.37]
2-4 856 2.57 [2.21;3.01]
NA 3176 1.79 [1.56; 2.05]

Type of systemic treatment in st line ET alone 2917 1 <0.001
CT/TT/IT alone 1320 2.12 [1.91;2.36]
ET+CT/TTAT 1315 1.22 [1.11; 1.34]

Center size <500 312 1 0.2
500-800 3834 1.11 [0.95; 1.3]
> 800 1406 1.05 [0.89; 1.24]

HR Hazard Ratio, LI First line of systemic therapy, TN Triple Negative (HR —HER2-), ET Endocrine
Therapy, CT/TT/IT chemotherapy/Targeted Therapy/Immunotherapy. “Center size” represent the number of
enrollment in ESME database per center per year

such as patients’ refusal of chemotherapy or randomiza-
tion, comorbidities, and oncologist’s preferences [19].
Other barriers to enrollment have also been described [11,
12, 20] such as availability of trials, older age, ECOG PS,
but also the representations of patients and practitioners on
the potential benefits and risks expected from the protocol
on an individual basis.

The low inclusion rate in our cohort is possibly also
related to the fact that the ESME database is a real-life
cohort, with data from medical records. It is therefore
quite possible that this inclusion rate is underestimated
because of the retrospective nature of the data collection.

In our study, variables associated with participation in a
clinical trial in the first-line setting in older patients were
younger age (< 80 yo), good ECOG PS (0-1), HER2+ dis-
ease, and investigational treatment (chemotherapy/targeted
therapy/immunotherapy trials). This is consistent with the
SAGE and Lackman’s studies [9, 11]. In the SAGE study,
older age (> 80 years old) was significantly associated with

@ Springer

non-invitation to participate in a clinical trial (HR =0.14;
95%CI 0.02-0.60).

The type of disease (HR+etc.), and the trials available
at that time, with their inclusion and exclusion criteria, are
important confounding factors, which should lead to some
caution in the analysis of these results. The fact that patients
were less included in endocrine therapy alone trials is prob-
ably due to the few trials enrolling at that time. Conversely,
patients harboring HER2+ disease were more often enrolled
in clinical trials due to a larger range of clinical trials in
this indication. Poor ECOG PS (> 1) is an usual exclusion
criteria in trials, explaining our results with an OR of 0.15
in this patients’ population.

We also found a better overall survival in older MBC
patients included during the first-line setting even after
adjustments for confounding factors in a multivariable analy-
sis. This can be interpreted in two ways: one is that patients
included in clinical trials have a better natural prognosis
and are selected for trials because of their better general



Breast Cancer Research and Treatment (2022) 191:577-587

585

1.004

0.75

0.50

Probability

0.25

0.00

Log-rang test: p < 0.0001

— Not enrolled

* ** Enrolled

60 72 84 96 108 120

Time (months)

Number at risk

- 5313 3925 2667 1609 990

545 278 144 S5 138 4

20 12 6 2 0 0

Fig.3 Overall Survival considering enrollment in a first-line trial in Metastatic Breast Cancer in older patients aged 70yo and more

condition. The other could be that having access to innova-
tive treatments may increase life expectancy among these
patients. Our data do not allow to identify the respective
weight of these two potential complementary factors linked
to a longer observed survival, because of the retrospective
setting, and lack of certain data (unavailable ECOG PS val-
ues in almost 50% and unavailable comorbidities, geriatric
assessments, and causes of death). Of note, a better overall
survival when included in a clinical trial was also observed
in the Korean MBC Database in a general MBC population
[21].

Unfortunately, as mentioned, no geriatric data were avail-
able to better characterize older patients, such as cognitive
status, depression, or functional autonomy, which could
highly change the probability of enrollment in a clini-
cal trial. The number of referrals, patient’s eligibility, and
finally numbers of patients enrolled were not available in
this database preventing from any conclusions regarding
patient’s selection. Finally, due to its retrospective nature,
data regarding study type (chemotherapy, supportive care,
or radiotherapy for example), or study phase, was lacking in
up to 40% in chemotherapy studies. The QUALISAGE study
(NCT03230305), closed to enrollment, will probably help to
answer these questions.

Finally, in our study, more patients were included during
the 2012-2016 period compared to the 2007-2011 period.
Efforts are still needed for a better representation and reli-
able guidelines [22, 23].

Conclusion

In this large real-life database, fewer older MBC patients
were enrolled in a trial compared to younger ones. In older
patients, variables associated with such participation to
clinical research were younger age (< 80 yo), good ECOG
Performance Status (0-1), HER2 + disease, and investi-
gational treatment consisting of chemotherapy/targeted
therapy/immunotherapy. Older patients were more enrolled
in clinical trials between 2012 and 2016 compared to the
2008-2011 period (5.6% versus 2.7%). Most of these factors
raise questions on drug availability and perceived potential
benefits by investigators and medical teams. Accrual of older
patients with cancer in MBC and other disease types should
be more encouraged.
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