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Abstract
Background This study examined which patient- and
physician-related factors influence guideline violations in ad-
juvant chemotherapy.
Patients and methods In a prospective multi-center cohort
study, patients with primary breast cancer were sampled con-
secutively over a period of four years (2009–2012). Patients
completed a questionnaire prior to surgery and prior to adju-
vant therapy. This questionnaire assessed health-related qual-
ity of life (QoL) using the European Organization for
Research and Treatment of Cancer (EORTC) QLQ-C30, psy-

chiatric co-morbidity with the Patient Health Questionnaire
(PHQ), demographic characteristics (age, education), and the
intensity of fear for chemotherapy.

After surgery, a multi-professional team discussed recom-
mendation for adjuvant chemotherapy, and this decision was
documented in a database together with the indication for
chemotherapy according to the German S3 guideline. This
multi-professional team was blinded to that algorithm-based
decision. Six months later, it was documented whether the
patient had received adjuvant chemotherapy or not.
Results Altogether, 857 patients were included in the study. In
391 of these patients, the tumor board (TB) decided to recom-
mend chemotherapy. The most important reasons for not
recommending chemotherapy were somatic co-morbidity not
allowing adjuvant chemotherapy and age >75 years.

Of these 391 patients, 73 (19 %) patients eventually
did not receive chemotherapy. Deviations from the ini-
tial therapy decision were more frequent in older pa-
tients (≥75 years) with poor QoL. If the QoL was good,
higher age was not related to deviation. There was some
evidence that patients with higher education less fre-
quently received chemotherapy (CT). Furthermore, if pa-
tients were very afraid of chemotherapy, deviations from
the initial therapy decision were more likely. Co-
morbidity and fear of CT were not related to the likeli-
hood of deviating from the initial therapy decision.
Conclusion Nineteen percent of patients eventually did not
receive chemotherapy, despite guideline and TB recommen-
dations. In these patients, this mainly occurred in association
with poor QoL in elderly patients >75 years old. In the group
with a chemotherapy recommendation, patients’ fear of che-
motherapy is another factor preventing patients from under-
going adjuvant chemotherapy.
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Introduction

With approximately 75,000 newly diagnosed cases in
Germany [1], breast cancer is the most common malignancy
in women, and this is true throughout industrialized countries.
The prognosis of breast cancer has improved dramatically
over the last decades through implementation of multimodal
therapy approaches and an improved understanding of tumor
biology itself [2–4]. These improvements in breast cancer
therapy have been driven by randomized breast cancer studies
and the effort for quality assurance in breast cancer care, i.e.,
by implementing certified breast cancer centers [5]. Despite
these tremendous efforts, only about 70 % of breast cancer
patients undergo guideline-adherent therapy, resulting in un-
favorable outcome parameters for patients with guideline vi-
olations [6–11]. Due to patient-related factors preventing
guideline-adherent adjuvant therapy, there is no doubt that
100 % guideline adherence in a daily routine of collective
breast cancer patients is impossible. Co-morbidities are
deemed to be the most important factors, but there are several
others, i.e., the patients’ preferences. Because of the high per-
centage of non-guideline-conforming treatments, there is an
urgent need for an investigation into the reasons for deviating
from therapy decisions in adjuvant breast cancer therapy.
Understanding the factors influencing guideline adherence in
breast cancer care is the basis for potential interventions which
could improve therapy compliance in defined subgroups and
thereby the patients’ outcomes [12]. There is convincing evi-
dence that the oncological outcomes of breast cancer patients
are substantially influenced by compliance with therapy deci-
sions based on internationally developed guidelines.

The aim of the prospective BRENDA II study is therefore
an assessment of patient- and physician-related factors that
influence therapy decisions that prevent patients from under-
going guideline-adherent adjuvant treatment in primary breast
cancer care. Another goal of the study is to define subgroups
with potentially preventable guideline violations that could
profit from targeted interventions to possibly improve guide-
line adherence and outcomes.

Patients and methods

In a prospective multi-center cohort study, patients with pri-
mary breast cancer were sampled consecutively over a period
of four years (2009–2012) in four German breast cancer cen-
ters, all certified by the German Cancer Society. After a pilot
phase (pre-planed) which started at the University Medical
Center in Ulm, the three partner clinics started the BRENDA

II study. Those patients who agreed to participate were sam-
pled consecutively.

Patients were approached three times by interviewers
(through a physician or a certified breast care nurse): before
surgery (t1), before initiation of adjuvant treatment (t2), and
after completion of adjuvant radio- and/or chemotherapy (t3).

Patients were eligible for this study if they had been diag-
nosed with primary breast cancer (histologically confirmed).
Exclusion criteria were as follows: metastatic disease, recur-
rent disease, bilateral breast cancer, primary occult disease and
phylloides tumor, inability to complete an interview, and no
written informed consent.

After the patient’s consultation with her doctor, she was
informed about the study by the doctor and asked to partici-
pate. If she agreed, the doctor handed over the first series of
questionnaires and interviewed the patient. Follow-up inter-
views were performed by trained breast care nurses. We col-
lected data at the University Medical Center in Ulm, Kempten
Hospital, Memmingen Hospital, and Esslingen Hospital, all of
which are breast cancer centers certified by the German
Cancer Society. Ethical approval was obtained from the
Ethics Committee of Ulm University.

After surgery, a multi-professional team discussed recom-
mendation for adjuvant chemotherapy, and this decision was
documented in a database together with the indication for
chemotherapy according to the German S3 guideline. The
multi-professional team was blinded to this algorithm-based
decision. Six months later, it was documented whether the
patient had received adjuvant chemotherapy or not.

Patients were included in the analysis when chemotherapy
was indicated (high risk) or possible (intermediate risk) ac-
cording to the guidelines and when the multi-professional
team had decided to recommend chemotherapy.

Instruments

Clinical data were obtained from the medical records by
trained data managers. Demographic data such as age and
education were provided by the patient.

Co-morbid somatic diseases were documented and subse-
quently coded according to the Charlson co-morbidity index
[13]. This index assigns weights to diseases depending on the
risk of dying from the disease. A sum score ≥3 was considered
to be a Bsevere somatic co-morbidity.^

We elicited psychiatric co-morbidity using the German ver-
sion [14] of the Patient Health Questionnaire (PHQ) (13), a self-
administered instrument assessing mental disorders according
to the criteria of the ICD-10. It has been validated using the
structured clinical interview [15] as the gold standard [14].

Quality of life (QoL) was ascertained using the European
Organization for Research and Treatment of Cancer Core
Instrument (EORTC QLQ-C30) [16]. This is a self-
administered questionnaire assessing different dimensions of
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QoL. Patients were grouped as “poorQoL” (versus “goodQoL”)
if their global QoL score at t1 exceeded the 75th percentile of the
general German population’s age- and sex-specific norms [17].

Fear of CT was measured by asking the patient: BHow
much are you afraid of chemotherapy?^ (Bnot at all^ to Bvery
much^ on a 4-point Likert scale). Doctor support was mea-
sured using the patient involvement in care scales (PICS) [18],
adapted for Germany [19].

Adherence to the initial treatment decision was established
by comparing the treatment decision, taken by the tumor
board (TB) and documented by physicians, with the subse-
quently received CT.

We used the German national S3 guideline for diagnosis,
treatment, and follow-up care in breast cancer (2008 version)
[20] to classify CT indication. It has been previously demon-
strated by Wolters et al. [21] that adjuvant CT recommenda-
tions do not differ in internationally validated evidence-based
guidelines (see Table 1 online only). Risk group classification
was based on the St. Gallen criteria [22].

Statistical analysis

Absolute and relative frequencies of treatment decisions re-
garding CTand subsequent application of CTwere calculated.

Potential predictors of the tumor board decision and of
deviations from this initial treatment decision were tested sep-
arately for the high- and intermediate-risk patients using mul-
tivariate logistic regressions. Effect modification was tested
using likelihood ratio tests. If effect modification was present,
stratum-specific odds ratios (OR) were calculated.

We considered the following variables as potentially rele-
vant predictors: age at study entry (≥75 vs. <75 years), educa-
tion (≥10 vs. <10 years of schooling), somatic co-morbidity
(severe vs. no severe), psychiatric co-morbidity (yes vs. no),
global QoL at t2 (poor vs. good QoL), and fear of CTat t1 (high
vs. low). Variables were entered simultaneously into the model.

To address potential cluster effects of the different hospi-
tals, we repeated the analyses with mixed effects modeling
while including the hospital as a random effect.

As this is an explorative study, we have chosen not to em-
ploy the term Bstatistically significant^ or to use a threshold p
value, but rather to discuss differences that cannot be explained
by random variation only based on the 95 % confidence inter-
vals. Statistical analyses were performed using STATA 12.1
(StataCorp. 2011, College Station, TX: StataCorp LP).

Results

Sample

Eight hundred fifty-seven primary breast cancer patients were
treated at the clinics during the study period and screened for

inclusion criteria; 849 met the criteria and were contacted to
participate in the study. Of these, 90 patients declined partic-
ipation or could not be included due to dementia or language
problems, and 759 patients completed the questionnaires.
Non-participants were on average older (64 vs. 58 years),
but the distribution of risk was equal in both the groups.

The majority of the participating patients had ductal inva-
sive (n=589) or lobular invasive carcinoma (n=123). Tumor
size (pT) was stage 1 in 378, stage 2 in 309, stage 3 in 43,
stage 4 in 17, and unknown in 12 cases. Lymph nodes were
infiltrated in 248 patients. In seven patients, both breasts were

Table 1 Inclusion criteria for guideline adherence based on the German
national consensus guideline (S3-guideline) for the decision for adjuvant
chemotherapy. Risk group classification in the 2008 S3 guideline is
according to Goldhirsch et al. 2007 [22]

When estrogen receptors (ER) and progesterone receptors (PgR)
are negative:

Risk group Chemotherapy Guideline conformity

Low CTx performed Over-therapy

No CTx performed Guideline conformity

Moderate CMF/EC/AC Under-therapy

FEC/T Guideline conformity

No CTx performed Under-therapy

High CMF/EC/AC Under-therapy

FEC/T Guideline conformity

No CTx performed Under-therapy

ER and PgR ≥0 and ≤6 (IRS score)

Risk group Chemotherapy Guideline conformity

Low CTx performed Over-therapy

No CTx performed Guideline conformity

Moderate

Premenopausal CTx performed Guideline conformity

No CTx performed Guideline conformity

Postmenopausal CTx performed Guideline conformity

No CTx performed Under-therapy

High CMF/EC/AC Under-therapy

FEC/T Guideline conformity

No CTx performed Under-therapy

ER or PgR ≥6 (IRS score)

Risk group Chemotherapy Guideline conformity

Low CTx performed Over-therapy

No CTx performed Guideline conformity

Moderate CTx performed Guideline conformity

No CTx performed Guideline conformity

High CMF/EC/AC Under-therapy

FEC/T Guideline conformity

No CTx performed Under-therapy

DCIS ductal carcinoma in situ; R1/2 microscopic incomplete tumor
resection/macroscopic incomplete tumor resection; CTx chemotherapy;
CMF cyclophosphamide, methotrexate, fluorouracil; EC/AC epirubicin
cyclophosphamide/adriamycin cyclophosphamide; FEC fluorouracil,
epirubicin, cyclophosphamide; T taxanes
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affected by cancer simultaneously. One hundred patients were
HER2/neu-positive, and further 104 patients were estrogen
receptor-negative.

Guideline recommendation

Based on the St. Gallen (2007) criteria and guideline recom-
mendations, we identified 241 high-risk patients with a clear
indication for adjuvant chemotherapy and 537 intermediate-
risk patients, for whom it was possible but not mandatory to
indicate adjuvant chemotherapy according to the guideline
(see Figure 1). In 15 cases, a classification was not possible
due to missing data.

Tumor board decision

In 395 cases, the tumor board decided to apply CT; in 430
cases, they did not see an indication for CT; and in 32 cases,
no information about the tumor board decision was available
(Fig. 1, Table 2).

In the high-risk patients, the tumor board decided to apply
CT less frequently in patients aged ≥75 years (odds ratio (OR)
0.2; 95 % CI 0.0–0.7) and more frequently in patients with a
high fear of CT (OR 2.8; 95 % CI 1.0–8.0).

In the patients with intermediate risk, the tumor board’s
decision to apply CT was less often in patients aged ≥75
(OR 0.4; 95 % CI 0.2–0.8) and in patients with severe somatic
co-morbidity (OR 0.3; 95 % CI 0.1–0.8).

There was no evidence that patient-related factors like psy-
chiatric co-morbidities, quality of life (QoL), or education
were related with the tumor board decision (see Table 2).

Only the high- and intermediate-risk patients (n= 778)
were carried on to further analysis. In 391 of these patients,
the interdisciplinary tumor board had decided to apply adju-
vant chemotherapy. In 363 cases, they decided against CT, and
in 24 cases, no data about the tumor board decision were
available.

Application of adjuvant chemotherapy

Of those with an indication for adjuvant chemotherapy ac-
cording to the guideline and the tumor board (n=391), 19 %
(n=73) did not eventually receive adjuvant chemotherapy.
Ten percent of the high-risk and 28 % of the intermediate-
risk group did not receive adjuvant chemotherapy (see
Table 3 and Fig. 1). In the different centers, the percentage
of patients not receiving chemotherapy was 6, 8, 14, and 21%
respectively.

CT application

Tumor board decision

Guidelines

857 patients with breast 

cancer enrolled

241 high risk

(CT indicated by guidelines)

64 low risk

(CT not indicated by guidelines)

205

CT 

25

no CT

185

yes

537 intermediate risk

(CT possible by guidelines)

15 risk 

classification 

not possible

186 

CT 

338

no CT

1

CT 

58

no CT 

32

no TB decision 

documented 

20 

no

16 

yes

133

yes

1

yes

337

no

9 

no

53

no

Fig. 1 Tumor board decisions according to guideline-based indication for chemotherapy (including all the risk groups)
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In the high-risk patients with a TB decision to apply CT
(n=205), deviations from the initial treatment decision were
more likely if patients were old (≥75 years) and simultaneous-
ly reported poor QoL (OR 0.003; 95 % CI 0.0001–0.1). If
patients were old but had good QoL, no such effect was

observed (OR 0.1; 95 % CI 0.0–2.4). Patients with higher
educational status more often declined adjuvant chemothera-
py (OR 0.3; 95 % CI 0.1–1.1). Co-morbidity and fear of che-
motherapy were not related to the application of chemothera-
py in the high-risk patients (see Table 4)

In the intermediate-risk patients with a TB decision to ap-
ply CT (n=186), we did not find any effect modification of
age by QoL on chemotherapy application. Here, neither age
(OR 0.6; 95 % CI 0.1–2.8) nor QoL (OR 1.5; 95 % CI 0.6–
3.5) was related to the eventual treatment given. Similarly,
education and co-morbidity were not related to treatment ap-
plication. However, if the patients were very afraid of chemo-
therapy, they received it less frequently (OR 0.4; 95% CI 0.2–
0.9) (see Table 4).

To address potential cluster effects of the different hospi-
tals, we repeated these analyses with mixed effects modeling,
including the hospital as a random effect. This did not change
the effect estimates.

Discussion

Our goal is to improve guideline adherence and, subsequently,
the prognosis of our breast cancer patients by investigating
and understanding predictors of deviations from guideline rec-
ommendations and to define patient subgroups that could

Table 2 Predictors of tumor board decision to apply chemotherapy in
breast cancer patients in patients with high (part a) and intermediate (part
b) risk

Part a—high-risk patients

OR P [95 % confidence interval]

Age ≥75 year 0.2 0.01 0.0–0.7

Poor QL 0.9 0.49 0.8–1.1

≥10-year schooling 0.6 0.36 0.2–1.7

Psychiatric co-morbidity 0.5 0.15 0.2–1.3

Somatic co-morbidity 0.6 0.68 0.1–6.6

High fear of chemo 2.8 0.05 1.0–8.0

Part b—intermediate-risk patients

OR P [95 % confidence interval]

Age ≥75 year 0.4 0.02 0.2–0.8

Poor QL 1.0 0.30 1.0–1.1

≥10-year schooling 1.1 0.68 0.7–1.6

Psychiatric co-morbidity 1.3 0.29 0.8–2.1

Somatic co-morbidity 0.3 0.02 0.1–0.8

High fear of chemo 0.7 0.17 0.5–1.1

Table 3 Baseline characteristics of high- and intermediate-risk patients where the tumor board had decided to apply chemotherapy, stratified by risk
group (n= 391)

High risk (n= 205) Intermediate risk (n= 186)

CT not received
N= 20 (10 %)

CT received
N= 185 (90 %)

CT not received
N= 53 (28 %)

CT received
N= 133 (72 %)

Total N % N % p Total N % N % p

Age <75 195 15 8 180 92 178 50 28 128 72

Age ≥75 10 5 50 5 50 <0.001 8 3 38 5 63 0.56

No somatic co-morbidity 148 14 9 134 91 139 41 30 98 71

Somatic co-morbidity 49 6 12 43 88 42 10 24 32 76

Unknown 8 0 0 8 100 0.54 5 2 40 3 60 0.66

No psychiatric co-morbidity 150 13 9 137 91 126 34 27 92 73

Psychiatric co-morbidity 38 1 3 37 97 44 13 30 31 70

Unknown 17 6 35 11 65 0.001 16 6 38 10 63 0.67

Education <10 year 89 5 6 84 94 74 23 31 51 69

Education ≥10 year 97 9 9 88 91 98 25 26 73 74

Unknown 19 6 32 13 68 0.002 14 5 36 9 64 0.60

Fear for CT low 72 5 7 67 93 56 9 16 47 84

Fear for CT high 115 9 8 106 92 114 38 33 76 67

Unknown 18 6 33 12 67 0.002 16 6 38 10 63 0.05

Global QL good 42 5 12 37 88 41 13 32 28 68

Global QL poor 128 7 5 121 95 107 24 22 83 78

Unknown 35 8 23 27 77 0.008 38 16 42 22 58 0.06
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profit from a targeted intervention to improve guideline
adherence.

The prospective BRENDA II study observed that tumor
board decisions on chemotherapy are influenced by the somat-
ic co-morbidities and the age of the breast cancer patients.
About 19 % of the patients with an indication for adjuvant
chemotherapy who have been deemed suitable by the tumor
board decline adjuvant chemotherapy. The main patient-
related factors driving this decision are age, poor QoL, and
patients’ fear of chemotherapy.

Our data show that one out of five breast cancer patients
does not follow guideline recommendation and tumor board
decision concerning adjuvant chemotherapy, which subse-
quently is associated with an unfavorable prognosis, as dem-
onstrated in several observational studies investigating guide-
line adherence in breast cancer care [6–11]. Translating clini-
cal research in our daily routine for breast cancer patients is a
major challenge for clinical oncologists with the goal to im-
prove prognosis for our patients. The BRENDA II study
demonstrates that further research investigating
physician- and patient-related factors preventing patients
from guideline-adherent adjuvant treatment is needed in
order to potentially define subgroups that could profit
from interventions improving their guideline adherence:
these interventions could be further detailed information
or additional time for shared decision-making with their
treating physicians [12]. However, there is also no
doubt that 100 % guideline adherence is not achievable
in a routine cohort of patients with somatic and psychi-
atric co-morbidities. Of course, several other factors like
household income, access to cancer care, etc. may in-
fluence treatment decisions in addition to the ones mea-
sured in our study, and we were not able to assess all
potential predictors.

There are only few studies that investigated non-initiation
of adjuvant chemotherapy in early breast cancer [23]. Neugut
et al. [23] investigated reasons for non-initiation of adjuvant
chemotherapy focusing on physician-related factors and tu-
mor board decisions. In addition to these studies, the focus
of BRENDA II is on patients’ decisions concerning adjuvant
chemotherapy following the tumor board decision. There are
several other studies investigating the frequency of non-
compliance in adjuvant endocrine therapy [12, 24–26] but
neither of them investigated potential predictors of this deci-
sion making in adjuvant therapy. The BRENDA I study dem-
onstrated that guideline adherence is significantly associated
with improved survival parameters in several breast cancer
subtypes [6–10]. We therefore assume that these factors (so-
matic co-morbidity, age, QoL, etc.) influence therapy deci-
sions and, respectively, negatively influence outcome
parameters.

A major strength of our study is that trained physicians/
breast care nurses interviewed participants, which substantial-
ly improved documentation quality [27] of the data. In addi-
tion, using a prospective design reduced the likelihood of in-
formation bias (in patients and physicians alike). Physicians
were also blinded to the guideline-based algorithm regarding
chemotherapy. This made their decision independent of this
information. The multi-center design used to enroll patients,
and the consecutive order of patient inclusion increased the
representativeness and external validity of our findings.

We used internationally validated standardized instruments
to measure predictors of treatment decision and treatment ap-
plication, which again reduced information bias and increased
comparability of results.

However, there are also some limitations we would like to
mention. First of all, there are several other factors potentially
influencing patients’ therapy decisions (i.e., rural/urban areas,

Table 4 Predictors of deviation
from tumor board decision to
apply chemotherapy in breast
cancer patients. Part a—high-risk
patients (n= 205); part b—
intermediate-risk patients
(n = 186)

Part a

OR P [95 % confidence interval]

Age ≥75 year in patients with good QL 0.1 0.18 0.0–2.4

Age ≥75 year in patients with poor QL 0.003 0.001 0.0001–0.1

≥10-year schooling 0.3 0.07 0.1–1.1

Psychiatric co-morbidity 6.4 0.16 0.5–87.3

Somatic co-morbidity 1.6 0.73 0.1–26.2

High fear of chemo 0.3 0.16 0.1–1.5

Part b

OR P [95 % confidence interval]

Age ≥75 year 0.6 0.49 0.1–2.8

Poor QL 1.5 0.38 0.6–3.5

≥10-year schooling 1.2 0.64 0.6–2.4

Psychiatric co-morbidity 1.0 1.00 0.4–2.3

Somatic co-morbidity 0.4 0.46 0.1–3.8

High fear of chemo 0.4 0.03 0.2–0.9

2764 Support Care Cancer (2016) 24:2759–2766



negative experiences with medical services, etc.) that we were
not able to assess in our study because we had to limit the
questions asked to patients. Therefore, this weakness should
be taken into account when interpreting the results.

Currently, because of the short follow-up, we cannot dem-
onstrate outcome results, and we therefore only have retro-
spective evidence from the BRENDA I study demonstrating
that guideline adherence is associated with favorable outcome
parameters [6–10]. Nevertheless, currently, we cannot pro-
spectively demonstrate that guideline adherence is associated
with improved survival parameters.

This is the first prospective study investigating the frequen-
cy and reasons for deviations from therapy decisions
concerning adjuvant chemotherapy in primary breast cancer.
We put all our effort into improving our patients’ outcomes,
but a daily routine cohort of patients differs significantly from
a selected cohort in a randomized trial. Of course, not 100 %
of patients will be able to follow guideline-adherent adjuvant
treatment due to non influenceable factors like somatic co-
morbidities. However, there is an urgent need for a deeper
understanding of preventable or influenceable factors that pre-
vent patients from adhering to guidelines, for example the fear
of chemotherapy. This could be targeted by educating patients
and the public about modern methods of chemotherapy and
about supportive care, for example. We cannot emphasize
enough that improving patients’ compliance in our daily rou-
tine cancer services would improve outcome parameters.
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