
Patterns of care and prognosis of older women with breast cancer
Kiderlen, M.

Citation
Kiderlen, M. (2018, February 14). Patterns of care and prognosis of older women with breast
cancer. Retrieved from https://hdl.handle.net/1887/60913
 
Version: Not Applicable (or Unknown)

License: Licence agreement concerning inclusion of doctoral thesis in the
Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/60913
 
Note: To cite this publication please use the final published version (if applicable).

https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/60913


 
Cover Page 

 
 

 
 
 

 
 
 

The handle http://hdl.handle.net/1887/60913 holds various files of this Leiden University 
dissertation. 
 
Author: Kiderlen, M. 
Title: Patterns of care and prognosis of older women with breast cancer 
Issue Date: 2018-02-14 
 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/60913
https://openaccess.leidenuniv.nl/handle/1887/1�




variations in compliance to 
quality indicators by age for 
41,871 breast cancer patients 
across europe: a european 
society of breast Cancer 
specialists database analysis

Kiderlen M, Ponti A, Tomatis M, Boelens PG, Bastiaannet E, Wilson R, van de 
Velde CJ, Audisio RA; eusomaDB Working Group.

Published: Eur J Cancer. 2015 Jul;51(10):1221-30



50 Chapter 4

absTRaCT

objective. The aim of this study is to assess age-specific compliance to quality in-
dicators (QIs) regarding the treatment of breast cancer as defined by the European 
Society of Breast Cancer Specialists (EUSOMA) for patients across Europe.

Methods. All patients entered into this study were affected by in situ or invasive 
breast cancer, diagnosed and treated between 2003 and 2012 at 27 Breast Units 
across Europe, who were entered into the EUSOMA database. Patients were catego-
rized according to age; compliance to thirteen QIs was assessed for each age group 
and per time period (2003-2007 and 2008-2012). Compliance to QIs was tested by 
multivariable logistic regression models adjusted for breast unit, incidence year, 
and tumour characteristics.

Results. Overall, 41,871 patients with a mean age of 59.6 years were available for 
analysis. The highest compliance was reached for patients aged 55-64 years and in 
the time period 2008-2012, while the lowest compliance was observed for women 
aged over 74 or under 40 years and in the earlier time period. In multivariable 
logistic regression models, a significant difference between age categories was 
shown for 12 out of 13 QIs (P<0.001). Compliance to the QIs for patients aged ≥75 
years was significantly lower when compared to patients aged 55-64 years for ten 
QIs, while for patients in the youngest age group this was true for seven QIs. 

Conclusion. In conclusion, we found that among the 27 included breast units 
across Europe, compliance to QIs for breast cancer treatment is often lower in the 
youngest and oldest breast cancer patients, with a tendency to overtreatment in the 
youngest patients, and to under-treatment in the elderly.



Variations in compliance to quality indicators by age for 41,871 breast cancer patients across Europe 51

InTRoDUCTIon

Numerous national and international guidelines and recommendations are avail-
able to physicians treating breast cancer patients. However, a significant variation 
in patterns for breast cancer care has been reported throughout Europe.1,2 This 
variation in treatment is accompanied by variation in breast cancer survival rates.3

The European Society of Breast Cancer Specialists (EUSOMA) aims to improve 
and standardize the level of patients care throughout Europe. To accomplish this, 
the measurement of quality indicators in breast cancer care is essential, in order 
to monitor the effectiveness and to guide improving the healthcare.4  To identify 
the appropriate indicators for quality assurance in breast cancer care, EUSOMA 
organized a workshop in 2008 where 24 experts from different disciplines defined 
a set of quality indicators (QIs) on the whole process of breast cancer management 
based on the international literature, which was published in 2010. For each QI, the 
experts defined minimum and target standards.4 Breast centres certified in compli-
ance with the standards of the EUSOMA guidelines are required to hold a Breast 
Unit (BU) database for the purpose of auditing as well as for research purposes.5 

The QIs are defined without any age-specific comments, and also, the minimum 
standards are not age-specific. However, probably it is desired to take into account 
age-specific issues in treatment recommendations for breast cancer treatment. 

For instance, it is questionable if deviation from standard treatment has the same 
impact on patient outcomes across all age groups. Population-based data from Eu-
rope and North America have shown that among older women, large differences 
in locoregional treatment between countries have not led to survival differences .1,6-9 
This leads to the question if ‘non-inferior’ locoregional treatment strategies result 
in worsened outcomes among elderly. On the other hand, with regards to systemic 
therapy, a few randomized trials have shown that chemotherapy regimens which 
are considered inferior (but more patient-friendly, such as oral capecitabine), re-
sult in an inferior prognosis for both younger and older patients10,11, implying no 
age-specific impact on outcome. 

However, when interpreting trial results, it has to be taken into account that 
in contrast to the growing population of elderly with cancer, older patients are 
underrepresented in current clinical oncological studies.12  Moreover, it has been 
shown that the older subjects who are included in a clinical trial, are not always 
representative for the general older population.13 Therefore, the external validity of 
clinical trial results should be questioned when it concerns older patients.

With regards to younger breast cancer patients, it is opted that these patients 
probably deserve a different approach and management than older women, taking 
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into account their longer general life expectancy, but also, their other, more aggres-
sive tumour biology.14 
In summary, it is understandable to observe differences in treatment approach 
across age groups, accompanied by varying compliance to QIs by age. To test 
this hypothesis, the aim of this study is to assess age-specific compliance to the 
EUSOMA QIs regarding treatment for patients across Europe.

MeThoDs

The EUSOMA database (db) is a central data warehouse of prospectively collected 
information which includes individual records on primary breast cancer cases 
diagnosed and treated at European breast units (BUs) providing patients data in a 
standardized format. The database was started in 2006 and collects 108 variables 
for each patient record, including patient and tumour characteristics, information 
about preoperative work-up, multidisciplinary management, and follow-up data. 
Different BUs started entering patients in the db on different points in time, but 
it has been formally checked that the patients that were included in the database 
are consecutive patients. Records are anonymous but BUs can identify their own 
patients by the use of an ID code. The data transfer from each Unit database to 
the EUSOMA db occurs yearly through an online application and represents a 
requirement to obtain and to continue holding certification. BUs can access the 
EUSOMA db to check data quality, calculate QIs, perform data analysis and bench-
marking and agree to use it for certification purposes and for co-operative clinical 
research.15 For research purposes, the data are fully anonymized, as well on case 
record level, as on BU level. To assure the data quality, there have been several 
consistency checks built into the database, as is a report on missing values. In order 
to maintain EUSOMA certification, BUs are required to minimize inconsistencies 
an incompleteness and may send several data transfers in order to achieve this.

Patients
All patients with a diagnosis of in situ or invasive breast cancer diagnosed between 
2003 and 2012 from 27 certified BUs from Austria, Belgium, Germany, Italy, and 
Switzerland who provided their data to the EUSOMA db before August 2013 were 
included into this analysis. Patients with missing data on age or with non-epithelial 
tumours or other neoplasms were excluded. Age was categorized as <40 years, 
40-54 years, 55-64 years, 65-74 years, and ≥75 years. 
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outcome measures
Primary outcome measure was the compliance to EUSOMA QIs by age.4 We 
selected the thirteen QIs considering treatment (rather than diagnosis, staging, 
follow-up or counselling). QIs were divided into five groups: appropriate surgical 
approach, post-operative radiotherapy (RT), avoidance of overtreatment, appro-
priate hormonal therapy, appropriate chemotherapy, and other medical therapy. 
Data on trastuzumab were incomplete; therefore, QIs regarding this treatment 
modality were disregarded from the present investigation. 

statistical analyses
All analyses were performed using IBM SPSS Statistics 20 or R (v.3.0.0). All tests 
of significance were two-sided and P-values smaller than 0.05 were considered 
statistically significant. 

For each QI, the appropriate selection of patients was used (based on tumour 
stage or type of treatment). Patients with missing data on the treatment of inter-
est for a specific QI, were excluded from the analyses (per QI). The EUSOMA db 
datacentre considers outcomes of QIs with more than 25% missing values as highly 
unstable and therefore, QI compliance is not calculated when the proportion of 
missing values exceeds 25%. 

Proportions of compliance to each QI were stratified by age group and time 
period (2003-2007 and 2008-2012).

Primary outcome measure was the proportion of compliance to each QI. Multi-
variable logistic regression analyses were performed to calculate adjusted odd’s 
ratios (ORs) and 95% confidence intervals (CIs) by age group, with the middle age 
group (55-64 years) as reference category. The results were adjusted for BU, incident 
year, and, when appropriate, tumour characteristics (stage, grade, morphology, 
and hormone receptor expression). In case of missing data in one of the adjustment 
variables, these patients were not excluded from the multivariable models, but the 
missing data were taken into account as a separate value of the variable.

With the purpose of presenting the results into a more intuitive way, adjusted 
ORs were converted to risks using the formula: adjusted OR/ 1 - adjusted OR.16

ResUlTs

In total, 41,871 patients from the EUSOMA db were included into this study. The 
mean age was 59.6 years (Standard Deviation (SD) 13.0). The majority of patients 
were categorized into the middle three age groups, 5% were <40 years, and 13% were 
≥75 years. There was an increasing trend in the number of patients per year, from 
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2.6% in the year of initiation of the database (2003), to 18.8% in 2011. Most patients 
had stage I or II breast cancer (39.5% and 31.4%, respectively). Most cancers were 
hormone receptor positive (81.5%) and invasive ductal carcinoma (72.2%) (Table 1).

Table 1. Patient and tumour characteristics.
age categories

 

< 40 40-54 55-64 65-74 75+ all ages

N=2,260 N=13,701 N=10,706 N=10,323 N=5,475 N=41,871

 N % N % N % N % N % N %

Incidence year            

2003 69 3.1 380 2.9 335 3.1 205 2.0 97 1.8 1,086 2.6

2004 127 5.6 565 4.3 519 4.8 370 3.6 190 3.5 1,771 4.2

2005 157 6.9 779 5.9 713 6.7 531 5.1 281 5.1 2,461 5.9

2006 179 7.9 904 6.9 820 7.7 727 7.0 329 6.0 2,959 7.1

2007 210 9.3 1113 8.5 902 8.4 916 8.9 372 6.8 3,513 8.4

2008 238 10.5 1,471 11.2 1,227 11.5 1,266 12.3 570 10.4 4,772 11.4

2009 334 14.8 2,027 15.5 1,674 15.6 1,801 17.4 831 15.2 6,667 15.9

2010 360 15.9 2,221 16.9 1,827 17.1 1,870 18.1 1,023 18.7 7,301 17.4

2011 386 17.1 2,552 19.5 1,868 17.4 1,849 17.9 1,212 22.1 7,867 18.8

2012 200 8.8 1,095 8.4 821 7.7 788 7.6 570 10.4 3,474 8.3

stage

in situ 205 9.1 1,767 13.5 1,366 12.8 1,083 10.5 358 6.5 4,779 11.4

I 802 35.5 5,064 38.6 4,584 42.8 4,428 42.9 1,677 30.6 16,555 39.5

II 780 34.5 4,077 31.1 3,110 29.0 3,127 30.3 2,055 37.5 13,149 31.4

III 289 12.8 1,371 10.5 1,033 9.6 1,057 10.2 758 13.8 4,508 10.8

IV 40 1.8 216 1.6 184 1.7 202 2.0 132 2.4 774 1.8

missing 144 6.4 612 4.7 429 4.0 426 4.1 495 9.0 2,106 5.0

Grade

1 139 6.2 2,058 15.7 1,727 16.1 1,646 15.9 757 13.8 6,327 15.1

2 901 39.9 6,433 49.1 5,619 52.5 5,766 55.9 3,138 57.3 21,857 52.2

3 1054 46.6 3,902 29.8 2,897 27.1 2,538 24.6 1,447 26.4 11,838 28.3

missing 166 7.3 714 5.4 463 4.3 373 3.6 133 2.4 1,849 4.4

hormone receptor (eR and/or PR)       

negative 680 30.1 2,108 16.1 1,617 15.1 1,372 13.3 721 13.2 6,498 15.5

positive 1,483 65.6 1,0523 80.3 8,774 82.0 8,708 84.4 4,633 84.6 34,121 81.5

missing 97 4.3 476 3.6 315 2.9 243 2.4 121 2.2 1,252 3.0

Morphology

Ductal 1,851 81.9 9,422 71.9 7,611 71.1 7,294 70.7 4,043 73.8 30,221 72.2

Lobular 99 4.4 1,495 11.4 1,350 12.6 1,545 15.0 742 13.6 5,231 12.5

Combined/other 91 4.0 492 3.8 403 3.8 410 4.0 329 6.0 1,725 4.1

missing 219 9.7 1,698 13.0 1,342 12.5 1,074 10.4 361 6.6 4,694 11.2

Percentages indicate the proportion of patients within an age-group. ER=estrogen receptor. 
PR=progesterone receptor.
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The thirteen scrutinized QIs with definitions are listed in Table 2, which also dis-
plays the minimum standards as defined by EUSOMA4 and the absolute numbers 
of QI compliance by time period, including the number and proportion of missing 
values. The proportions of QI compliance by age and time-period are shown in 
Webtable 1. The highest compliance to QIs was reached in patients aged 55-64 
years, where the minimum standard was reached for ten QIs during 2008-2012 
and for six during 2003-2007. In patients aged ≥75 years, the minimum standard 
was reached in the two time periods for three and seven QIs respectively, while in 
women <40 for four and six QIs.

In multivariable logistic regression models (Webtable 2), a significant difference 
between age categories was shown for 12 of 13 QIs (P<0.001). No difference between 
age groups was shown for QI 13e (p=0.07). The adjusted  proportions of guideline 
adherence per age group are shown in Figure 1. Compliance to QIs for patients 
aged ≥75 years differed significantly from patients in the middle age group (55-64 
years) for almost all QIs, except QI 11b. For two indicators, 9a and 9b, the compli-
ance was higher among the oldest patients. However, for the remaining ten QIs, 
compliance of patients aged ≥75 years was significantly lower, when compared to 
patients aged 55-64 years.

Table 2. Definition of QIs and compliance by time period.
Definition Minimum 

standard
Time period Compliance  Missing

 N %  N %

surgery and locoregional treatment        

a
pp

ro
pr

ia
te

 s
ur

gi
ca

l a
pp

ro
ac

h

9a. % of patients with invasive cancer 
who received a single operation 
(excluding reconstruction)

80%

2003-2007 10254 75.0%  19 0.2%

2008-2012 25432 82.0%  45 0.2%

Total 35686 80.0%  64 0.2%

9b. % of patients with DCIS who 
received only one operation 70%

2003-2007 1218 53.9%  3 0.2%

2008-2012 3300 64.8%  1 0.0%

Total 4518 61.8%  4 0.1%

9c. % of patients with cN0 who had 
a SNB. 90%

2003-2007 9590 44.9%  173 1.8%

2008-2012 23376 81.1%  171 0.7%

Total 32966 70.5%  344 1.0%

9d. % if patients with ALND 
performed, with at least 10 LNs 
examined

95%

2003-2007 5896 84.7%  261 4.2%

2008-2012 8476 90.3%  333 3.8%

Total 14372 88.0%  594 4.0%

Po
st

-o
pe

ra
tiv

e 
R

T 10a. % of patients with RT after BCS 
for M0 invasive cancer. 90%

2003-2007 4982 95.8%  1418 22.2%

2008-2012 15714 94.2%  1227 7.2%

Total 20696 94.6%  2645 11.3%

10b. % of patients with pN2a or more 
who received postmastectomy RT 90%

2003-2007 589 91.9%  190 24.4%

2008-2012 1225 85.2%  128 9.5%

Total 1814 87.4%  318 14.9%
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Furthermore, for eight QIs, compliance for the patients in the youngest age 
group differed significantly compared to those aged 55-64 years (Webtable 2). The 
compliance was lower, with the exception of QI 13a.

Table 2. Definition of QIs and compliance by time period. (continued)

Definition Minimum 
standard

Time period Compliance  Missing

 N %  N %

a
vo

id
an

ce
 o

f o
ve

rt
re

at
m

en
t

11a. % of patients with invasive 
cancer not greater than 3 cm who 
underwent BCT

70%

2003-2007 7398 75.0%  158 2.1%

2008-2012 16967 82.3%  658 3.7%

Total 24365 80.1%  816 3.2%

11b. % of patients with non-invasive 
cancer not greater than 2 cm who 
underwent BCS

70%

2003-2007 801 77.8%  36 4.3%

2008-2012 1882 87.0%  149 7.3%

Total 2683 84.3%  185 6.5%

11c. % of patients with DCIS who do 
not undergo ALND 95%

2003-2007 1130 86.4%  18 1.6%

2008-2012 3236 96.0%  8 0.2%

Total 4366 93.5%  26 0.6%

11d. % of invasive breast cancer 
patients with pN0 who do not 
undergo ALND

80%

2003-2007 5818 48.7%  2 0.0%

2008-2012 15824 86.4%  4 0.0%

Total 21642 76.3%  6 0.0%

systemic treatment        

a
pp

ro
pr

ia
te

 
ho

rm
on

ot
he

ra
py

12a. % of patients with HR+ invasive 
cancer who received hormonotherapy 80%

2003-2007 5403 96.5%  3116 36.6%

2008-2012 18994 93.8%  3385 15.1%

Total 24397 94.4%  6501 21.0%

a
pp

ro
pr

ia
te

 c
he

m
ot

he
ra

py
 

an
d 

ot
he

r m
ed

ic
al

 th
er

ap
y 13a. % of patients with HR- (T>1 or 

N+) invasive cancer who received 
adjuvant chemotherapy

80%

2003-2007 1266 91.7%  324 20.4%

2008-2012 2806 90.6%  178 6.0%

Total 4072 90.9%  502 11.0%

13e. % of patients with inflammatory 
cancer or locally advanced 
irresectable cancer who had 
neoadjuvant chemotherapy

90%

2003-2007 27 11.1%  15 35.7%

2008-2012 111 78.4%  21 15.9%

Total 138 65.2%  36 20.7%

Numbers shown in bold type indicate that the minimum standard is reached. Patients with miss-
ing values were excluded for calculating the proportion of compliance per QI. The proportion of 
missing values indicate the missing values of the treatment of interest in the selection that was 
made for the specific QI.
DCIS=ductal carcinoma in situ. cN0=clinically node negative. SNB=sentinel node biopsy. 
ALND=axillary lymph node dissection. LN=lymph node. RT=radiotherapy. BCS=breast conserv-
ing surgery. M0=non-metastatic. HR=hormone receptor
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DIsCUssIon

This observational study conducted on the largest European breast cancer data-
base demonstrates a low compliance to quality indicators among the youngest (<40 
years) and the oldest (≥75 years) patients. Below we will discuss compliance to the 
specific QIs per treatment category.

The category “Appropriate surgical approach” includes four QIs. Firstly, we 
observed that the proportion of patients receiving only one operation for invasive 
cancer (9a) increases with age. A possible explanation is that there is a more reluc-
tant approach to older patients with positive margins, whereas in younger breast 
cancer patients, positive margins are considered unacceptable, with regards to a 
higher risk on local recurrence.17 The same applies for QI 9b: the proportion of 
patients with ductal carcinoma in situ (DCIS) receiving only one operation; only 
patients aged ≥75 years met the minimum standard. For QI 9c; the proportion 
of clinically node negative patients receiving sentinel node biopsy was lower in 
the youngest and the oldest age group. Again, this is probably reflecting a more 
aggressive treatment approach in the youngest patients (axillary lymph node 
dissection), and a more reluctant approach to elderly. The time-period analyses 
showed almost twice as much compliance in the period 2008-2012 as compared to 
2003-2007, reflecting the increasing use of sentinel node procedures.18 For QI 9d; 
the proportion of patients with axillary clearance with at least ten lymph nodes 
examined, the compliance declined with increasing age. This is in keeping with 
previous studies.19,20

QIs for “Post-operative radiotherapy” are separated for radiotherapy after breast 
conserving surgery (BCS) for non-metastatic invasive cancer (10a), and after mas-
tectomy for pN2a or more (10b). The minimum standard for QI 10a was reached, 
except in the oldest group (≥75 years). Our observation is a confirmation of many 
population-based studies showing a decrease in the receipt of RT after BCS in older 
breast cancer patients, but still a proportion of 82% in the EUSOMA db is higher 
than previous observations.1,21,22 The compliance to QI10b was lower in patients 
aged ≥75 years, which again reflects a more reluctant treatment approach towards 
older patients.23  Interestingly, the compliance to QI 10b was higher in the time 
period 2003-2007. The decrease over time might be explained by the increasing 
use of aromatase inhibitors, which are considered more tolerable than other (che-
motherapeutic) systemic therapies, and moreover probably more effective than 
tamoxifen for advanced hormone receptor positive breast cancer.24 

The category “Avoidance of overtreatment” comprises four QIs. QI 11a and 11b 
consider the proportion of patients with small invasive and non-invasive breast 
cancers receiving BCS, respectively. We have found that compliance decreases with 
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increasing age, in line with previous studies which showed an increase in mastec-
tomies with increasing age.21,25  In contrast, for non-invasive cancer the compliance 
was lowest for the youngest age group, indicating more extensive surgery. For QIs 
11c and 11d, considering the avoidance of axillary lymph node dissection (ALND) 
for patients with non-invasive lesions or for pathologically confirmed N0 disease 
(pN0), the minimum standards were not reached in any of the age categories be-
fore 2008, which can be explained by the limited use of sentinel node procedures at 
that time.26 From 2008 onwards, this QI compliance increased dramatically, and the 
minimum standard for both QIs was reached in all age groups, except for patients 
aged <40 years. This indicates a possible overtreatment of the young patients, 
because there is no hard evidence and no guidelines that justify the use of ALND 
in non-invasive cancers.4

The relatively greater overtreatment in the youngest patients group is probably 
due to the attempt to assure the lowest risk of recurrence, although this practice 
should be challenged by considering the balance between benefits and harms.

The category “Appropriate hormonal therapy” comprises one QI (12a), which 
describes the proportion of patients with hormone receptor (HR) positive invasive 
breast cancer who received endocrine therapy. This is the only QI for which the 
minimum standard was achieved in all age categories, indicating good consensus 
on the provision of hormonal therapy for hormone receptor positive breast cancer. 

The last category is “Appropriate chemotherapy and other medical therapy”. 
The standard for QI 13e (chemotherapy for HR-, T>1 or N+) was reached for all 
patients, except for the oldest patients, where the compliance dropped to 53%. 
Reluctance to administer chemotherapy in the elderly has been described in previ-
ous studies. Reluctance is probably related to the expectation of as well physicians 
and patients that older patients have a lower treatment tolerability, but also to 
patient preferences.4,21,27 

For QI 13e (the proportion of patients with inflammatory cancer or locally ad-
vanced irresectable cancer who had neoadjuvant chemotherapy) we showed the 
same trend in reluctance with chemotherapy with increasing age; although the 
minimum standard was not reached in any age category, the compliance was by 
far the lowest in patients aged ≥75 years (44%). 

Summarizing our results, we found that treatment of breast cancer patients 
<40 years and ≥75 years was most often not compliant to the quality indicators as 
defined by EUSOMA. In the youngest age group, this non-compliance can most 
probably be explained by over-treatment rather than under-treatment. In 2012, 
EUSOMA published recommendations for the treatment of young women (<40 
years) with breast cancer.14 In 2007, the first recommendations for treatment of 
older patients with breast cancer were published by SIOG (International Society of 
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Geriatric Oncology), which were updated in 2012 in collaboration with EUSOMA  
(a summary of treatment recommendations is provided in Webtable 3).28,29 

The largest difference between these recommendations regards the use of sys-
temic therapy: EUSOMA advises to offer chemotherapy to all young patients with 
stage I-III breast cancers while EUSOMA/SIOG advises to restrict the provision of 
chemotherapy to older patients for node-positive, ER negative disease. 

With regards to the older patients, our findings raise the question whether a 
minimalistic attitude results into poorer outcomes. In the last decade, several stud-
ies have documented the omission of certain treatments. A small number of clinical 
trials omitting radiotherapy for selected groups of older, HR positive patients, have 
been performed30 none of them showing a deterred survival. However, the risk of 
locoregional recurrence was higher, as was also shown in the EBCTCG overview.31 
In addition, Martelli et al. published a two-armed trial in which axillary dissec-
tion versus no axillary dissection in elderly patients without clinically suspicious 
nodes.32 After a median follow-up of 15 years, no significant difference in breast 
cancer mortality was shown. More on, only a restricted number of randomized 
studies takes into account the omission of local surgery for older breast cancer 
patients. A meta-analysis of these trials showed that primary endocrine therapy 
with tamoxifen associates with inferior local disease control but non-inferior can-
cer specific survival after surgery.33 On the other hand, a few trials that studied 
the effectiveness of more tolerable chemotherapy regimens have shown that these 
regimens are, less effective in older patients, similar to the younger breast cancer 
population.10,11 However, the question is if the older patients that were included 
in these trials are comparable to the general older cancer patients in terms of, for 
example, tumour characteristics and comorbidity. Therefore, the generalizability 
of these trial results should be further explored.13 From these studies, among oth-
ers, it is clear that the treatment of breast cancer for older women should not be 
always the same as the treatment for their younger counterparts, at least not for all 
treatment modalities. Therefore, in quality of care research regarding breast cancer 
treatment, it is probably worth considering to  define age-specific QIs in the future, 
or at least to re-define the minimum standards by age category.

One limitation of our study rests on the voluntary certification of contributing 
breast centres, implying that enrolled patients are likely to be subjected to a selection 
of top performing breast units.5 A further limitation of the data is that hospitals did 
not start recruiting patients’ information at the same point in time. Furthermore, 
the QIs have been prepared in 2008 and published in 2010, whilst the patients in 
the database are included from 2003 onwards.4 The expected increasing trend in 
QI compliance due to the increasing awareness of these quality measurements has 
indeed been observed in our stratified analyses. Another limitation of our study 
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is one that often arises in observational studies, namely the existence of missing 
data. For the majority of treatment modalities, patients with missing values were 
limited to a proportion of lower than 10%, with the exception of data on systemic 
treatments, where the proportion was somewhat higher, but still not exceeding the 
preliminary defined limit of 25%. For our analyses regarding QI compliance, we 
excluded patients with missing data per QI. It is unknown if the missing data are 
‘missing at random’, therefore, it was not justified to use imputation techniques to 
fill in the missing data. Theoretically, in the case of ‘non-missing at random’ data,  
it is possible that our results slightly over- or underestimate the real compliance. 
However, we have no reason to believe that the missing data are related to the level 
of QI compliance, and therefore, we believe that the low proportion of missing data 
will not impact our results.

Further insight in patterns of care is mandatory to improve the quality of care and 
outcomes of cancer patients across Europe. The inclusion of follow up information 
in the EUSOMA db is on-going but not yet available, therefore we were not able 
to analyse the impact of QI compliance on patient outcome in our current study. 

The European Registration of Cancer Care, or in short European Cancer Audit 
(EURECCA) aims at improving outcome of cancer care through registration and 
auditing.34 The aim of EURECCA is to create a population-based audit structure 
that covers all breast cancer patients across Europe: anonymous patient and 
tumour data, including treatment and outcome information will be registered in 
an uniform way across countries. The aim is to develop an extensive data source 
with the ultimate goal to define high-quality care and monitor the quality of care 
of all European cancer patients. EURECCA aims to investigate best practices and 
learn from them, as well as perform analysis on patient groups that deviate from 
guidelines such as the young and elderly. 

In conclusion, we found that among twenty-seven BUs across Europe, compliance 
to quality indicators for breast cancer treatment is often lower for the youngest and 
oldest breast cancer patients, with a tendency to overtreatment in the youngest pa-
tients, and to under-treatment in the elderly. In the near future EURECCA, in close 
collaboration with EUSOMA, will map patterns of care and the clinical outcome of 
European breast cancer patients and will develop an international audit structure 
to improve quality of care.
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