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Background: In early luminal breast cancer, the Oncotype DX® Recurrence Score (RS) prognostic and predictive
value with regards to chemotherapy (CHT) application benefit has been broadly validated. In older patients its
value has not been deeply addressed. This study aimed to evaluate the benefits of RS testing and to look at
differences in treatment allocation for these patients when compared with younger ones.

Methods: We included data from consecutive patients with early luminal HER2-negative breast cancer, treated
between 2010 and 2022 at the University Hospital Basel and Cantonal Hospital Baselland, Switzerland. The older
cohort included 63 (19%) patients aged >70, and the younger cohort 263 (81%) patients aged <70.

Results: Older breast cancer patients had more co-morbidities (N = 36, 57% vs. N = 92, 35%, p = 0.002) and a
higher clinical risk status (N = 49, 78% vs. N = 155, 59%; p = 0.01) when compared to younger patients.
Histopathologic characteristics were significantly different between the two cohorts. Although older patients had
a higher clinical risk status (78% vs. 59%) (p = 0.01), most of them (74%) received no CHT. Specifically,
adjuvant CHT was administered less frequently in older than in younger patients (13% vs. 22%; p = 0.01).
Moreover, older patients were less likely to complete CHT (>4 cycles: 78% vs. 97%).

Conclusion: Breast cancer patients aged >70 have higher clinical risk status, more co-morbidities, higher clinical
stage (driven by larger tumor size), and more often RS >26. However, they receive fewer adjuvant RT and CHT
than those aged <70. RS maintains its independent prognostic value in older patients. However, assessing the
predictive value of additional CHT benefit remains challenging due to significant differences in CHT adminis-
tration. Although therapy decision-making in older patients with breast cancer still follows RS-based guidelines,
clinical practice indicates an individualized treatment approach.

Introduction signatures have been incorporated in clinical practice guidelines and

have had a significant impact on cost-effective adjuvant therapy

To improve decision-making regarding the applicability of adjuvant
chemotherapy (CHT), genetic signatures have been introduced to clin-
ical practice (Sparano et al., 2020). Among them, tests such as Oncotype
DX, MammaPrint, EndoPredict, PAM50, help identify tumors that may
benefit from additional CHT (Cardoso et al., 2016; F. Fitzal et al., 2015).
Over the past decade, this has been a pivoting point in personalized
cancer treatment, especially in low-risk breast cancer, as several of these
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decision-making. The Oncotype DX Recurrence Score (RS) is commonly
used in selecting patients who may benefit from CHT and is currently the
test of choice at the Basel University Hospital and Cantonal Hospital
Baselland.

In older patients with breast cancer, the addition of adjuvant CHT
can be problematic despite its benefits in node-positive disease. Partic-
ularly, co-morbidities and frailty must be addressed to optimize
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Table 1
Patient Demographics.
Total Younger Older group p-value
population group
Number 326 263 63 (19.32%)
(80.67%)
Age (median) 59.0 54.0 73.0 <0.001
[29.0;85.0] [29.0;69.0] [70.0;85.0]
Women 319 258 (98.1%) 61 (98.8%) 0.624
(97.85%)
Men 7 (2.15%) 5 (1.90%) 2 (3.17%)
Menopause <0.001
No 82 (25.7%) 82 (31.8%) 0 (0.00%)
Yes 216 (67.7%) 155 (60.1%) 61 (100%)
Peri 21 (6.58%) 21 (8.14%) 0 (0.00%)
Relevant co- 0.002
morbidities
128(39.3%) 92 (35%) 36 (57.1%)
CVD 104(100%) 71 (100%) 33 (100%)
History of 24(100%) 18 (100%) 6 (100%)
cancer”
BC history 27 (100%) 16 (100%) 11 (100%)
BMI 0.147
<18.5 10 (3.17%) 9 (3.54%) 1 (1.64%)
18.5-24.9 155 (49.2%) 132 (52.0%) 23 (37.7%)
25-29.9 96 (30.5%) 69 (27.2%) 27 (44.3%)
30-34.9 37(11.7%) 29 (11.4%) 8 (13.1%)
35-39.9 12 (3.81%) 10 (3.94%) 2 (3.28%)
>40 5 (1.59%) 5 (1.97%) 0 (0.00%)
Positive family 0.399
history*
No 236 (76.9%) 188 (75.2%) 48 (84.2%)
Yes 69 (22.5%) 60 (24%) 9 (15.8%)
Germline 0.023
mutation
No 74 (24.7%) 68 (28%) 6 (10.5%)
BRCA1/2 8 (2.67%) 7 (2.88%) 1 (1.75%)
Other 11 (3.67%) 10 (4.12%) 1 (1.75%)
Not tested 206 (68.7%) 157 (64.6%) 49 86%)

* Not breast cancer **Breast cancer in first degree relatives, CVD= cardio-
vascular disease, BC =breast cancer, BMI=body-mass-index.

Distribution of age by RS

court

Age . dimpost

Translational Oncology 36 (2023) 101724

treatment decisions. The benefits of RS testing in an older population
have not been thoroughly addressed. Moreover, results from the TAI-
LORx and RxPonder trials showed no benefit for postmenopausal pa-
tients or those aged >50 years [1]. Despite this, the Oncotype DX RS
remains the most used prognostic tool, even in older patients with breast
cancer.

The majority (80%) of newly diagnosed patients with breast cancer
each year, are >50 years old, of which 35% are >70 years old. Although
major improvements have been achieved in terms of treatment and
reduction in the overall mortality rate in the breast cancer population,
older patients seem to have not benefited from all these advancements
[2]. Moreover, standard treatment is often overlooked in the elderly,
due to shortened life expectancy, advanced stage at presentation, organ
dysfunction, multi-morbidity, and frailty [3].

In a SEER study, CHT in older patients with high RS did not lead to
improved survival when compared to younger patients. Older patients
tended to receive CHT less often (50%) than younger patients (70%).
However, no additional benefit of CHT was documented in the older
population [4]. On the contrary, age is an independent negative prog-
nostic factor and therefore, some physicians recommend adding CHT for
older patients based on clinical risk and life expectancy > 5 years [5].
These findings are convergent with those of other SEER-based studies,
which showed that age and RS are independent prognostic factors [6].

The purpose of this retrospective study was to evaluate the benefits
of RS testing in breast cancer patients >70 years of age and assess the
difference in treatment allocation and impact on disease free survival
(DFS) and overall survival (OS) when compared to younger patients.
This study makes a novel contribution to the literature by assessing
utility and frequency of RS testing in elderly breast cancer patients.

Table 2
Patient distribution in the RS categories.
Low RS 0-11 Intermediate RS 11-25 High RS >25
Younger group 65 (25%) 160 (61%) 38 (14%) p<0.001
Older group 16 (25%) 32 (51%) 15 (24%) p<0.001

Table 2 shows patient distribution according to age and RS result category.

Fig. 1. RS distribution according to age groups, Figure 1. Patient distribution according to age in the three RS categories showing most patients in the intermediate

score category, regardless of age.
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Table 3
a. Tumor Characteristics.

Total Younger Older group p-value N
population group

Morphology 1.000 77

Multicentric 32 (41.6%) 25 (41.0%) 7 (43.8%)

Multifocal 45 (58.4%) 36 (59.0%) 9 (56.2%)

Tumor size 20.0 18.0 25.0 <0.001 325
[3.50;130] [3.50;130] [6.00;120]

Nodal status 0.400 315

Negative 189 (58.7%) 149 (57.3%) 40 (64.5%)

Positive 133 (41.3%) 111 (42.7%) 22 (35.5%)

cT stage 0.274 148

0 1 (0.68%) 1 (0.83%) 0 (0.00%)

1 70 (47.3%) 62 (50.4%) 8 (32%)

2 69 (46.6%) 53 (43.1%) 16 (64%)

3 8 (5.41%) 7 (5.69%) 1 (4.00%)

cN stage 0.057 144

0 116 (80.6%) 99 (82.5%) 17 (70.8%)

1 25 (17.4%) 20 (16.7%) 5 (20.8%)

1(1) 1 (0.69%) 0 (0.00%) 1 (4.17%)

2 1 (0.69%) 0 (0.00%) 1 (4.17%)

2b 1 (0.69%) 1 (0.83%) 0 (0.00%)

Number of 0.028 120

cN

0 92 (76.7%) 80 (79.2%) 12 (63.2%)

1 26 (21.7%) 21 (20.8%) 5 4 (26.3%)

2 2 (1.67%) 0 (0.00%) 2 (10.5%)

Staging 0.039 326

1A 110 (33.7%) 94 (35.7%) 16 (25.4%)

1B 5 (1.53%) 5 (1.90%) 0 (0.00%)

A 121 (37.1%) 97 (36.9%) 24 (38.1%)

1IB 67 (20.6%) 51 (19.4%) 16 (25.4%)

A 15 (4.60%) 13 (4.94%) 2 (3.17%)

IIIB 2 (0.61%) 1 (0.38%) 1 (1.59%)

1IC 4 (1.23%) 2 (0.76%) 2 (3.17%)

v 2 (0.61%) 0 (0.00%) 2 (3.17%)

pT <0.001 326

1 174 (53.4%) 154 (58.6%) 20 (31.7%)

2 121 (37.1%) 88 (33.5%) 33 (52.4%)

3 29 (8.90%) 20 (7.60%) 9 (14.3%)

4 2 (0.61%) 1 (0.38%) 1 (1.59%)

pN 0.132 324

0 188 (58%) 148 (56.3%) 40 (65.6%)

1 127 (39.2%) 108 (41.1%) 19 (31.1%)

2 5 (1.54%) 5 (1.90%) 0 (0.00%)

3 4 (1.23%) 2 (0.76%) 2 (3.28%)

Nodal 0.033 137

excision

SLN 96 (70.1%) 86 (74.1%) 10 (47.6%)

SLN+Axilla 23 (16.8%) 16 (13.8%) 7 (33.3%)

Axilla 18 (13.1%) 14 (12.1%) 4 (19%)

Table 3a: shows the different clinical-pathological factor in the older and
younger group. ER=estrogen receptor, PR = progesterone receptor, SLN =
Sentinel lymph node biopsy.

Material and methods
Patient selection and data analysis

This was a retrospective analysis of data available from patients with
early luminal HER2-negative breast cancer treated at Basel University
Hospital and Cantonal Hospital Baselland between 2010 and 2022. Pa-
tients’ data were anonymized. The Study was approved by the local
ethics committee (Ethics Committee Nord-West-Schweiz, www.eknz.
ch).

The inclusion criteria were patients who were 1) >18 years old, 2)
diagnosed with breast cancer between 2010 and 2022, 3) had a valid RS
result on file and 4) underwent at least one therapeutic option (endo-
crine therapy, radiotherapy [RT], and/or CHT). All clinical and patho-
logical data, including age, tumor stage, co-morbidities, family history,
risk factors (BMI, history of hormonal therapy, parity, and previous
cancer), tumor grading, size, location, nodal status, estrogen receptor

Translational Oncology 36 (2023) 101724

(ER), progesterone receptor (PR), Ki-67 expression and histologic type
were collected. Therapy profiling (type of surgery, type of CHT -
including number of cycles, type of RT, including dosage, type of
endocrine therapy and osteo-oncologic therapy) and any associated side
effects, treatment interruption, the tumor board’s decision, therapy
administration, and RS-based treatment options were also registered.

Definition of clinical risk

Low clinical risk was defined as a tumor of <1 cm and G3, < 2 ¢cm and
G2, or < 3 cm and G1. High clinical risk was defined as the presence of
all other tumor types. Multi-morbidity was defined as >3 chronic ill-
nesses, including cardiac disease, diabetes, COPD and asthma. At the
tumor board meetings, therapeutic decisions were made in a multidis-
ciplinary manner. In most cases, RS was known and presented with other
clinical and pathological characteristics.

All data were collected from the hospital databases (ISMED, CATO,
Tumor Center database, Breast Cancer Center, Gynecology Department,
and Medical Oncology Department), coded by patient number and
stored in a Microsoft Excel spreadsheet. Selected variables were denoted
as numerical or categorical (yes/no) type values to facilitate statistical
processing. The level of statistical significance was set at p<0.05. They
were further grouped into categories based on demographics, co-
morbidities, tumor characteristics, RS, therapy regimen, intensity and
side effects, convergence/divergence of Tumor Board decision with the
given RS result and outcome.

Endpoints

The primary endpoint was to determine whether clinical practice still
follows the recommended RS-based guidelines in the case of older breast
cancer patients, or if decisions are driven by multi-morbidity or clinical
risk assessment.

As secondary endpoints, we evaluated differences in clinical risk,
tumor characteristics, comorbidities, type and intensity of therapy
received (surgery, CHT, endocrine, and osteo-oncologic), and main
factors leading to therapy decision-making between older and younger
patient groups.

Results
Baseline characteristics

A total of 326 patients with early luminal, HER2-negative, breast
cancer who underwent RS testing and had an official recorded score
were selected. Of these, 319 were female (97.9%). Men comprised 3% (2
patients) of the older group and 2% (5 patients) of the younger cohort (p
= 0.61).

The median age at diagnostic was 59 years. Sixty-three patients
(19%) were >70 years old at moment of diagnostic (older group), with a
median age of 74 years (range 70-85 years), while the remaining 263
patients (81%) were <70 years old (younger group), with a median age
of 54 (range 29-69 years) (p<0.001).

Older patients had at least one relevant co-morbidity (N = 36, 57%)
when compared to younger patients (N = 92, 35%) (p = 0.002). Mul-
timorbidity (>3 other diseases) was identified in 38% of older patients
vs only 4% younger patients. Older patients appear to have less frequent
germline mutations however, genetic testing was rarely performed in
this group compared to the younger group of patients (13% vs 33%).
Patient demographics are summarized in Table 1.

RS score was not significantly different between the two groups, with
a median of 16 points in the younger cohort and 19 in the older one (p =
0.22). Fig. 1 and Table 2 show the distribution of the risk groups in the
two cohorts.

Considering the RS, there was a significant difference between older
and younger patients only for high scores (RS>25: 24% vs. 14%;
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Fig. 2. CHT Administration according to RS in the two cohorts (<70 years of age and >70 years of age breast cancer patients).

p<0.001), while low and intermediate score were similar in both groups
(RS <11: 25% vs. 25% and RS 11-25: 51% vs. 61%).

Pathology, RS distribution and stage

Primary tumor size was larger in older vs. younger patients (median
25 mm vs. 18 mm, p<0.001) accounting for tumors pT2 and above in
68% of cases vs. 42%, respectively. Similarly, older patients had more
often positive clinical nodal status (29% vs. 17.5%, p = 0.05). Therefore,
the overall disease stage was more advanced in older patients when
compared to younger ones, with stage IIB or above in 37% vs. 25% (p =
0.039) — see Table 3a.

High clinical risk tumors were more prevalent in older patients
(78%) than in younger patients (59%) (p = 0.01).

There were no differences in the histologic tumor type, hormonal
receptor status and tumor grading - see supplemental material
(Table 3b).

For both cohorts, tumors in the high RS category had less PR
expression compared to intermediate and low RS categories (20% vs.
80% vs. 90% respectively, p<0.001), higher tumor grade (G3 tumors in
65% vs. 34% vs. 15%, p<0.001) and higher median Ki-67 expression
(25% vs. 20% vs. 15% respectively, p<0.001). Ki-67 >20% was reported
in 59%, 42% and 20%, in these RS categories (p<0.001).

Positive lymphocytic and perineural infiltration, a feature of inva-
sion, was observed in high RS tumor cases. As such, 54% of high RS
tumor samples showed signs of lymphocytic infiltration when compared
to intermediate (25%) and low (22%) RS tumor samples (p = 0.01) and
25% high RS tumors showed signs of perineural infiltration when
compared to intermediate (13%) and low (5%) RS (p = 0.003). High
clinical risk tumors were found in the high RS group (77%) (p = 0.027).

Therapy

All patients in both groups received endocrine therapy, while CHT
was recommended in 13% older patients vs. 22% younger patients (p =
0.13).

Most indications for CHT were in the intermediate (14%) and high
(73%) RS groups (p<0.001). In the high RS category, younger patients
(84%) received CHT more often than older patients (47%) (p = 0.013) —
see Fig. 2 below. The preferred regimen (78% in the younger population
and 85% in the older group) was docetaxel/cyclophosphamide for an
average of 4 cycles. In the intermediate RS category, this regimen
accounted for 61.5% of all prescribed drugs and in the high RS for 85%
(p = 0.004).

In the older cohort no significant difference was noted in CHT for
high clinical vs. low clinical risk (14% vs. 7%, p = 0.671), however more

often younger patients with high clinical risk tumors received CHT
(30%) vs. those with low-risk (11%) (p = 0.01) — see Table 5 in the
supplement.

When treatment was considered by RS categories and without
considering age, all 53 patients with high RS and only seven (4%) with
intermediate RS received adjuvant CHT. None of the patient with low RS
(81 patients) received additional CHT (p<0.001).

Regarding other oncological treatments, we observed a trend for a
higher mastectomy rate (40% vs. 29%, p = 0.065), significantly less
radiotherapy (RT) (65% vs. 81%, p = 0.009), and more osteo-oncologic
treatment (61% vs. 43%, p = 0.013) in the elderly vs. younger popula-
tion. Also, older women underwent reconstruction less frequently (31%)
than younger ones (55%) (p = 0.014).

Older patients received less frequent RT compared to younger pa-
tients (64% vs. 81%, p = 0.01), particularly for the intermediate RS
group (56% vs. 81%, p = 0.05) and had a lower total median dose (50.5
Gy (range 25-66.4 Gy) vs. 53.2 Gy (range 29-66.4 Gy), p = 0.04) - see
Table 4.

Older patients received more often osteo-oncologic (mostly
bisphosphonates) treatment than younger ones (62% vs. 43%, p =
0.013), particularly in the intermediate RS category (65% vs. 43%, p =
0.043).

Tumor board recommendations, including CHT, hormonal therapy
and RT, were implemented in 48 (77%) older breast cancer patients and
211 (81%) younger ones (p = 0.66).

For all patients, tumor board treatment recommendation deviated
from the most recent RS guidelines in 46 (14%) cases, mainly affecting
the younger population (41 cases). The distribution according to RS was
4 in the high, 38 in the intermediate and 4 in low category (p = 0.008).
In the older cohort, 13 (21%) patients refused the tumor board’s treat-
ment decisions. Of these, therapy recommendation in 5 cases conflicted
with RS guidelines.

Among the younger patients, 43 (16%) refused CHT. Of these, 41
also conflicted with RS based recommendation.

Factors such as patients’ refusal, physician decision, or life-
threatening side effects, significantly caused this divergence in therapy
decisions and RS-based recommendations (p = 0.037) - see Table 6 in
the supplement.

Outcome

After median follow-up of 36 months, recurrence rate was higher in
the older population vs. the younger group, although non-significant (N
=38,13% vs. N =16, 6.5%, p = 0.113). Recurrence rate was higher with
RS >26 vs. RS 0-25 (13.5% vs. 5.7%, respectively; p = 0.043).

Older patients with high RS relapsed more often (5/8 cases) than
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Table 4
Breast cancer management.

Total <70 years- >70 years- pvalue N
Population old old
Primary Surgery 325 262 62 (98.4%) 0.193 326
(99.7%) (100%)
Type of breast 0.079
surgery
Brest 222 185 37 (59.7%)
conservative (68.9%) (71.2%)
Mastectomy 100 75 (28.8%) 25 (40.3%)
(31.1%)
Type of 0.014 325
reconstruction
No 164 121 43 (69.4%)
reconstruction (50.5%) (46.0%)
Reconstruction 161 142 (54%) 19 (30.6%)
(49.5%)
Post-op. 40(12.4%) 33(12.6%) 7 (11.3%) 0.939
Complications
Adjuvant CHT 66 (20.4%) 58 (22.2%) 8 (12.7%) 0.131 324
Refused 21 (100%) 14 (100%) 7 (100%) . 21
Anthracyclines 5 (7.14%) 4 (6.67%) 1 (10%) 0.105 70
+ alkylating
agent
Taxanes + 52 (74.3%) 46 (76.7%) 6 (60%)
alkylating
agent
4 cycles 58 (84.1%) 51 (85%) 7 (77.8%) 0.095
6 cycles 7 (10.1%) 7 (11.7%) 0 (0.00%)
CHT assoc. 11 (16.4%) 10 (16.9%) 1 (12.5%) 1.000 67
complications
RT 0.009 325
Refusal 20 (100%) 15 (100%) 5 (100%) .
RT Adjuvant 253 213 40 (63.5%) 0.004 325
(77.8%) (81.3%)
Total Dose (Gy) 53.2 53.2 50.5 0.041
[25.0;66.4] [29.0;66.4] [25.0;66.4]
Completed RT 251 210 41 (65%) 0.017 325
(77.2%) (80.2%)
Endocrine 311 249 62 (98.4%) 0.319 326
Therapy (95.4%) (94.7%)
Refused 15 (100%) 14 (100%) 1 (100%) 15
Adjuvant 310 248 62 (98.4%)  0.326 310
(95.1%) (94.3%)
Tamoxifen 73(23.9%)  71(28.9%) 2 (3.33%) <0.001
Al 192 135 57 (95%)
(62.7%) (54.9%)
Tamoxifen + 3 (0.98%) 3(1.22%) 0 (0.00%) 319
GnRH
Al plus GnRH 20 (6.54%) 20 (8.13%) 0 (0.00%)
Sequential 18 (5.88%) 17 (6.91%) 1 (1.67%)
Tamoxifen-Al
Osteo-oncologic 145 108 37 (61.7%) 0.013 312
therapy (46.5%) (42.9%)
Denosumab 31(22.3%) 20 (19.4%) 11 (30.6%)  0.440 139
Bisphosphonates 107 (77%) 82 (79.6%) 25 (69.4%)

younger patients (3/8 cases). Details of the outcomes are presented in
Table 7 of the supplement. The age- and RS-adjusted recurrence distri-
bution is shown in Fig. 3.

Death events were more often registered in the older group than in
the younger group (3 [5%], of which 2 were breast cancer-related vs. 2
[0.7%] in the younger cohort, of which one was breast cancer-related, p
= 0.05). Two deaths were recorded in the high RS group and three in the
intermediate RS group (p = 0.19). When analyzing the important pre-
dictors in the OS analysis, the Cox regression coefficient showed a trend
toward significance for age at diagnosis (HR 2.3, p = 0.05) and less for
high or intermediate RS categories (HR 2.54, p = 0.142 and HR 1.35, p
= 0.59).

Discussion

In this retrospective analysis we aimed at establishing main
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differences in tumor -characteristics, therapy administration and
outcome, in a younger vs. older cohort of Her2 negative breast cancer
patients who were treated at our center over the past 12 years, in order
to determine added benefit of RS testing among elderly patients.

As one of the most relevant prognostic tools available in the clinical
practice, Oncotype DX RS is currently being used for therapy stratifi-
cation even in older breast cancer patient populations. Modality of se-
lection for RS testing among the elderly remains unclear, since issues
such as life expectancy, comorbidity and frailty might obscure its
benefit.

In our study, older patients with intermediate to high RS seemed to
undergo more often RS testing in comparison to younger patients with
low to intermediate RS. This may reflect a selection bias, as Oncotype
DX® test seems be prescribed more often in older patients only in the
presence of high clinical risk tumors, whereas is more readily available
for younger breast cancer patients regardless of tumor characteristics.
This stems particularly from a lack of evidence-based data regarding
performance of elderly cancer patients in clinical trials, as well as a
biased medical assessment of possible treatment toxicities and tolera-
bility and an underestimation of life expectancy in this segment of
population. The term therapeutic nihilism has been coined, aiming at
capturing this unfortunate clinical trend [7].

Since age is considered an independent risk of tumor development,
associated with a myriad of epigenetic modifications, increased age will
be associated with higher statistical probability of cancer, but also with
other preexisting, mostly chronic morbidities, polypharmacy, decline in
cognitive function, nutritional status and social integration, ultimately
leading to a biased evaluation in the clinical context and further to
under-diagnosis and under-treatment [7]. The extent of this problem is
to date also insufficiently investigated, since older patients are often
excluded from any clinical or prospective studies. This nihilism reflects
in our current work as well, through the relatively small sample size of
elderly patients (63) in comparison to younger ones (263).

Regarding population characteristics in the above mentioned
context, we therefore focused to determine the role of comorbidity in
therapy decision-making. Older women were more often comorbid
(57%) than younger ones (35%). Ten (3.8%) and 24 (38%) younger and
older patients, respectively, had >3 other ongoing diseases. Comorbid-
ity was also a significant (p = 0.047) feature of tumors with intermediate
RS, with 44.3% of patients in the RS category being comorbid.

Our study showed important discrepancies in diagnostic workup
between the two populations. Older patients were tested for genetic
mutations less often than younger patients. The decision not to test for
genetic mutations in the older population can be justified by the more
aggressive tumor profile, as 78% of older patients in our study had high
clinical risk tumors. Since the prevalence was similar in both cohorts,
this could be a detrimental finding for the older patients, who might also
have benefited from targeted therapies.

In comparison with younger patients, older patients had larger (18
vs. 25 mm) tumors and more often positive nodal status (17.5% vs.
29%), which also correlated with more aggressive molecular markers:
less PR positivity, higher Ki-67%, more luminal B histologic subtype. Ki-
67 distribution according to linear RS increase proves to be of particular
importance, as recent guidelines suggest replacing the RS with a low/
high Ki-67 proliferation marker in cases where Oncotype DX testing
cannot be performed.

Ki-67 distribution was non-significant after adjusting for age (p =
0.93). In the high Ki-67 group, 23 patients (37%) were >70 years of age
and 92 (35%) were <70; in the low Ki-67% group, 40 patients were aged
>70 (63%) and 171 were <70 (65%) (p = 0.93).

High RS was a hallmark of high clinical risk tumors (77% of all high
RS cases were also of high clinical risk) and also a predictor of high
clinical risk in older patient. However, when analyzing CHT implica-
tions, clinical risk did not influence the decision to enroll older patients
in CHT regimens and this also remained true for younger patients.

Older patients in our population were treated more often with
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Fig. 3. Recurrence free survival in RS and age subgroups, Figure 3 shows the correlation of recurrence/death event distribution with age and RS.

radical surgeries, including axillary dissection, endocrine monotherapy,
and less systemic therapy. They underwent less often reconstructive
surgical interventions, and consequently had a lower rate of surgical
complications, which is usually associated with reconstruction, vs
younger patients. They had more osteo-oncologic treatment, less RT and
less CHT in all RS categories. Since more radical initial approaches and
fewer systemic therapies were performed in the older cohort, local
recurrence was lower when compared to distant failure. Older patients
demonstrated a tendency toward higher recurrence rates, which appear
to be significant in patients with RS >25. Per our statistical analysis,
treatment administration was not determined by age, clinical risk, or
tumor biology, although older patients received standardized treatment
less often than younger patients. Although the Oncotype DX RS remains
the only National Comprehensive Cancer Network (NCCN)-recom-
mended signature test in older patients [8], this segment of population
experience a clear gap in accessing standard care for various reasons. In
our study, older patients in the intermediate and high RS categories
received less often CHT in comparison to younger patients from the
same categories (3% and 47% vs. 16% and 84% p = 0.013).

Since 3.1% of older patients were assigned to CHT in the interme-
diate RS category we believe that physicians considered CHT according
to TAILORx subgroup analysis results which showed significant benefit
of CHT in the RS category 16-25 [9]. Since the results of the RxPONDER
study were published in December 2021 [10] and our study concluded
in January 2022, we can safely infer that postmenopausal status was
probably not considered when triaging patients for CHT.

Our study showed a lack of convergence between the tumor board
decision-making and current RS-based guidelines and pointed toward a
more personalized treatment approach, especially in older patients.

However, this may indicate compliance of the treatment decision
with the RS guidelines at the time of diagnosis. Since the TAILORx re-
sults were first published in July 2018, a subsequent analysis focused on
data collected until July 2018 could shed light on the clinical imple-
mentation of the guidelines.

Cox regression analysis showed no prognostic value of RS with
regards to overall survival (OS). However, statistical analysis could have
been affected by the lower number of registered events in our
population.

The calculated mortality rate in our older patient population was 5%,
which is in line with previously published data. A SEER Database study
reported that 4.9%, 21.3%, and 3.7% patients with breast cancer died
from breast cancer, non-cancer-related events, and a secondary tumor,
respectively. All patients had a probability of death as a result of breast
cancer, of 3% and 4.7% at 5 and 8 years respectively, whereas the
probability of dying due to other causes accounted for 9.8% and 18.9%
[11].

Because of our study limitations, we cannot draw relevant conclu-
sions on any benefit of CHT administration in our cohorts. Importantly,
all older patients with high RS were referred to chemoendocrine ther-
apy, showing that physicians still tend to adhere to guidelines.

Conclusions

Oncotype DX RS in older patients might help to tailor individualized
therapy. If patients refuse CHT, they can also forego Oncotype DX®
testing. Although RS-based guidelines still apply in therapy decision-
making for older patients with breast cancer, clinical practice points
towards individualized treatment solutions for each patient, in which all
clinical and pathological factors are weighted.
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