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Abstract
Purpose  In 2003, a certification system was introduced to ensure high standards of oncological care in breast cancer patients 
in Germany. Certified breast cancer centers (BCCs) must fulfill specific requirements including quality indicators (QI) derived 
from the clinical guidelines that are evaluated in annual audits. When target values for QIs are not fulfilled, centers need to 
give explanations. We analyzed data from BCCs for a selected indicator: the recommendation of trastuzumab for patients 
with early HER-2-positive invasive breast cancer. We investigated explanations given in cases when trastuzumab was not 
recommended to see whether this was justified.
Methods  Patient data from 274 BCCs treating 53,777 primary cases in 2015 were analyzed using descriptive statistics.
Results  In the 274 BCC sites, 5700 primary patients with early HER-2-positive breast cancer were treated in 2015. 128 
sites (46.7%) did not reach the target value of 95% trastuzumab recommendation and thus had to give explanations. In these 
128 sites, 2663 primary HER-2-positive breast cancer patients were treated, 343 (12.9%) of whom did not receive a recom-
mendation for adjuvant trastuzumab treatment. All 128 sites delivered explanations. Overall, 450 explanations were given, 
allowing multiple explanations for single patients. No explanation was given for 8 of the 343 patients (2.3%). The most 
common given explanation was multi-/comorbidity (45.5%).
Conclusions  The analysis suggests thorough decision-making when quality indicator target values for a trastuzumab recom-
mendation were not fulfilled. Our data do not provide information on whether such decisions have an impact on treatment 
outcome for these patients.

Keywords  Breast cancer · Certification · Quality indicator · HER-2 · Trastuzumab

Background

In 2003, the German Cancer Society (Deutsche Krebsge-
sellschaft—DKG) and the German Society for Breast Dis-
eases (Deutsche Gesellschaft für Senologie—DGS) intro-
duced a certification program for cancer centers to ensure 
high standards of care for breast cancer patients. In the fol-
lowing years, cancer centers were established for the most 
prevalent solid tumors, among them colorectal, lung, pros-
tate, and gynecological cancer [1]. A certified cancer center 
according to the German National Cancer Plan is defined 
as “a network of qualified and jointly certified interdiscipli-
nary […] institutions that […] if possible represent the entire 
chain of health care for those affected […]” [1]. By means of 
the certification system, the multidisciplinary, trans-sectoral, 
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and multi-professional cooperation should be improved and 
evidence-based guidelines should be implemented in daily 
clinical practice. Certified cancer centers have to fulfill 
guideline-based criteria for the treatment of the respective 
cancer site. Many of these criteria are specified as quality 
indicators (QI), which are measurable elements of practice 
performance [2], derived from the guidelines [3, 4]. Evalu-
ation of adherence to these recommendations takes place in 
annual data-based and on-site audits in the centers. QIs are 
thus meant to give an indication of whether health-care pro-
viders deliver good quality of care or not [1]. However, often 
situations are very complex in routine care and conclusions 
from raw QI data on quality of care are not easily possible. 
For example, QIs results not reaching a pre-defined thresh-
old (target value) do not necessarily indicate insufficient 
performance of the providers, but may be due to factors, 
such as comorbidities or patients’ preferences. Under such 
circumstances, additional information is needed to decide 
whether quality of care is adequate or not.

In the present study, we present an example from the 
breast cancer center (BCC) certification system to illustrate 
this issue using the example of trastuzumab recommenda-
tion in HER-2-positive breast cancer patients [5]. In BCCs 
certified by the DKG, about 54,000 primary breast cancer 
cases were treated in 2015, accounting for approximately 
75% of all primary cases in Germany after subtracting num-
bers from sites in Austria, Switzerland, and Italy.

Overexpression and/or amplification of HER-2 occurs in 
about 15–25% of breast cancer patients [6]. In these patients, 
treatment with trastuzumab—a recombinant humanized 
monoclonal antibody directed against the extracellular 
domain of the transmembrane HER-2 receptor—in combi-
nation with or sequentially after chemotherapy is indicated 
for 1 year according to current guidelines [7]. In 2006, tras-
tuzumab was approved for adjuvant therapy of HER-2-pos-
itive breast cancer in Europe. This treatment improves both 
disease-free (DFS) and overall survival (OS) [8–12].

Trastuzumab is thus “strongly” recommended (cf. “Prin-
ciples of indicator collection”) by the German guideline and 
a QI was defined accordingly:

“Patients with HER-2 overexpressing tumors with diam-
eter ≥ 1 cm (immunohistochemical score 3+ and/or ISH 
positive) should receive (neo‑)adjuvant treatment with tras-
tuzumab for one year [LOE 1b, Grade of recommendation 
A]” [7].

However, a recent analysis of registry data showed that 
many HER-2-positive patients do not receive guideline con-
cordant therapy with trastuzumab, which is especially true 
for the elderly [13]. This study included patients diagnosed 
between 2000 and 2012. Since trastuzumab approval for 
adjuvant therapy, the number of HER-2-positive patients 
receiving the antibody continuously increased in premen-
opausal women contrary to postmenopausal women. In 

postmenopausal patients, trastuzumab was rather used at a 
constant rate. However, over time the use of trastuzumab 
in total increased substantially, suggesting a learning curve 
and showing the implementation in routine clinical care 
[13]. To better implement trastuzumab therapy, the QI tar-
get value for certified centers was implemented. For use in 
the certification program, the denominator of the guideline 
QI was modified, including tumors smaller than 1 cm and 
excluding patients with metastasized breast cancer at first 
diagnosis. It thus contains all patients with HER-2-posi-
tive, non-metastasized, early invasive breast cancer. This 
was done because the evidence-based guideline notes that 
even for patients with smaller tumors, trastuzumab could 
be given after individual risk–benefit evaluation if the risk 
of recurrence is greater than 10% in the first 10 years after 
diagnosis [7]. With the modification of the denominator, a 
better documentation of the data is allowed combined with a 
sensitive measure that encourages reflection of trastuzumab 
use. The target value was set at 95%, i.e., requiring centers 
that 95% of HER-2-positive primary breast cancer patients 
are recommended trastuzumab for adjuvant treatment by the 
post-surgical multi-disciplinary tumor board (MTB). The 
MTB recommendation typically considers tumor biology 
and tumor-specific characteristics such as tumor size, nodal 
status, risk factors like negative hormone receptor status, 
high grading and lymphatic/vascular invasion as well as 
comorbidities, but not necessarily patients’ preferences, as 
this is typically discussed with the patients afterward. If less 
than 95% of these patients are recommended trastuzumab, 
centers have to give an explanation for each patient. Analyz-
ing data from audit protocols in this article, we investigated 
whether the explanations for not recommending trastuzumab 
to HER-2-positive breast cancer patients were in line with 
guideline recommendations.

Methods

Principles of quality indicator collection

To be awarded the certificate, cancer centers need to treat 
patients according to the clinical guidelines of the highest 
standard, i.e., “S3” according to the German classification 
system (“S3” stands for “step classification 3”) [14]. Con-
trary to S1 guidelines that are based on expert consensus 
only, S3 guidelines need to be evidence based, i.e., based on 
a systematic literature review with defined criteria, having 
a representative expert panel including patients, and using 
a formal consensus finding process [15]. Based on the core 
(i.e., “strong”) recommendations of the guidelines, QIs are 
derived. Several QIs include target values that need to be 
reached in certified centers [3]. Documentation of these QIs 
is part of the certification requirements and is therefore used 
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to investigate whether the centers adhere to the guidelines 
or not. The documentation of the QIs is validated via both 
mathematical plausibility checks and insights into patient 
file samples during on-site audits. QI data are published in 
annual benchmark reports [16]. If centers deviate from target 
values, they are obliged to give plausible explanations. In 
the absence of individual data that would allow for case mix 
adjusted analyses, these explanations are discussed in on-
site audits and documented in audit reports. This procedure 
leaves a margin to the physicians’ careful evaluation to a 
certain extent and the patients’ personal preferences while at 
the same time bearing the risk of rash decisions due to pre-
conceived ideas of, e.g., potential side effects of treatment.

Data

QI data are reported annually to OnkoZert, the Certification 
Institute of the German Cancer Society, checked for plau-
sibility and used for the annual on-site audits. Thereafter, 
data are stored in a database including data from all centers, 
for all indicators for each year. For audits in 2016 which are 
investigated here, patient data from the previous calendar 
year, i.e., 2015 were analyzed. When submitting the data, the 
centers must give written explanations whenever target val-
ues or plausibility thresholds for indicators are not reached 
for a patient, i.e., in case of deviation from the guideline 
recommendation. When target values or plausibility thresh-
olds are reached, centers do not have to give explanations 
for patients not treated accordingly. Thus, data investigated 
here are limited to those from centers that did not fulfill the 
target value of recommending to 95% of HER-2-positive 
breast cancer patients the use of trastuzumab. The flowchart 
(Fig. 1) gives an overview of the sample selection. Of the 

280 breast cancer center sites certified as of 31 December 
2016, 274 contributed data. Three of those not contribut-
ing were certified for the first time in 2016 which does not 
require the center to deliver data for the whole calendar year, 
two were excluded due to discontinuation of the certification 
process and one did not report data on this specific indicator.

Analysis

We analyzed data from 274 BCC sites that treated 53,777 
primary cases in 2015 for the adherence to the current guide-
line recommendation of trastuzumab for patients with early 
HER-2-positive breast cancer. We grouped explanations 
accordingly and calculated frequencies to identify the most 
common explanations.

Results

In the 274 BCCs, 5700 of the 53,777 patients were HER-2 
positive (10.6%) and treated in 2015. Of the 274 BCCs, 
128 (46.7%) did not reach the target value of 95%. In these 
128 sites, 2663 HER-2-positive breast cancer patients were 
treated, 343 (12.9%) of whom did not receive a recommen-
dation of trastuzumab in the MTB. 146 BCCs reached the 
target value of 95%. In these BCCs, of 3037 HER-2-positive 
breast cancer patients, 59 (1.9%) did not get a trastuzumab 
recommendation. Since BCCs fulfilling the target value do 
not have to give explanations for their decisions and devia-
tions, there is no information available for these patients.

All 128 sites delivered explanations. Overall, 450 expla-
nations were given, allowing multiple explanations for single 
patients. No explanation was given for 8 of the 343 patients 

Fig. 1   Flowchart sample selec-
tion
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(2.3%). We classified the explanations into 19 categories 
(Table 1). The most commonly given explanation was multi- 
or comorbidity (156 of 343 patients; 45.5%), age (107 of 343 
patients; 31.2%), and small carcinomas < 10 mm (43 of 343 
patients; 12.5%).

Discussion

In patients with HER-2-positive breast cancer, treatment 
with trastuzumab is indicated for 1 year according to current 
guidelines [7]. However, population-based studies showed a 
considerable proportion of patients not receiving appropri-
ate treatment [13]. Problematically, non-certified centers do 
not have to give explanations in case of guideline deviation. 
Moreover, non-certified centers are not audited. However, 
there are relevant publications showing highly significant 
improvement in guideline adherence and survival in breast 
cancer patients when treated at certified breast cancer cent-
ers [17, 18]. Guideline adherence and validation of guideline 
adherence come along with higher expenditure, but result in 
improved survival rates [17, 18].

In the present study, we analyzed data from certified BCC 
sites and evaluated the implementation of trastuzumab rec-
ommendation in 5700 patients with HER-2-positive early 

breast cancer. In cases of missing the target value of 95%, 
explanations given by the centers were analyzed carefully. 
It must be kept in mind that the indicator for certification is 
a more sensitive measure than the guideline QI.

Our analysis showed that centers gave explanations in 
almost all cases when target values were not fulfilled. Inves-
tigating the center documentation alone, it would be impos-
sible to judge whether the explanations are adequate or not. 
For example, 156 (45.5%) of the 450 explanations given 
refer to multi-/comorbidity which is clearly too unspecific 
to allow for evaluating its adequacy. Therefore, the explana-
tions are discussed with the auditor during the on-site audit. 
If explanations of the centers seem to be not adequate, the 
auditors pronounce “deviations” that need to be remedied 
by the centers [1]. The central contraindication for trastu-
zumab is a preexisting cardiac disease and we can assume 
that “multi-/comorbidity” often includes heart conditions. 
However, based on the documentation alone this cannot be 
verified. Age—itself no reason for non-use of trastuzumab—
was mentioned in one-third of patients’ explanations. Since 
age may serve as a proxy for cardiovascular comorbidity, it 
may be concluded that this fact is the underlying factor. Fur-
thermore, trastuzumab is given in combination with chem-
otherapy and this component of adjuvant treatment may 
have limited the recommendation for trastuzumab. Besides 
medical reasons for clinical decision-making, the data give 
valuable insight into both quality of care and quality of data 
collection. For only a few patients no recommendation was 
given because of either death or external or discontinuation 
of treatment. This also needs to be taken into account when 
we attempt to collect data as completely as possible.

During the certification process, BCCs are additionally 
asked to provide follow-up data, i.e., to indicate the share 
of HER-2-positive breast cancer patients that were recom-
mended trastuzumab and actually received trastuzumab 
over one year. However, reporting these data is optional. 
These data are also reported in the annual report [16]. For 
the patient cohort in our sample (i.e., primary patients diag-
nosed in 2015), for example, follow-up data were reported 
by 171 sites with a median of 94.1% of patients that were 
recommended trastuzumab actually receiving it for 1 year.

This research presents a so far new approach to the analy-
sis of QI data. We used routine data including many sites and 
patients covering around 75% of the primary breast cancer 
patients in Germany. Moreover, some sites from neighbor-
ing countries were included. Data analysis was based on the 
audits’ relevant documentation for issuing the certificate. 
Data were validated before (data based) and during (through 
insight into patient files and discussions with colleagues) 
audits and thus reflect well daily clinical practice. Neverthe-
less, there are some limitations: The explanations regard-
ing the deviations are typically brief and often superficial, 
i.e., without the assessment by the auditors on-site these 

Table 1   Explanations given when trastuzumab was not recommended

Explanation n %

No indication
 Small carcinoma < 10 mm 43 12.5
 Only micro-invasive cancer 15 4.4
 Micro-invasive cancer with DCIS 8 2.3
 No indication (without further explanation) 7 2.0
 Secondary carcinoma 4 1.2
 Morbus Paget 2 0.6
 Genetic expression—low risk 1 0.3

Contraindications and morbidity
 Multi-/comorbidity 156 45.5
 Age 107 31.2
 Cardiac comorbidity 26 7.6
 Contraindication 23 6.7
 General condition 20 5.8

Patients’ wishes and conditions
 Patient wish 10 2.9
 External treatment 8 2.3
 Discontinuation of treatment 4 1.2
 Patient deceased 3 0.9
 Retrospective recommendation 1 0.3

Others
 Not specified 8 2.3
 Neoadjuvant chemotherapy 4 1.2
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explanations would not suffice to decide whether quality of 
care was adequate or not. During the audit, auditors and 
physicians of the BCC discuss if the missing indication of 
trastuzumab treatment is justifiable. Another difficulty that 
might require additional research is the categorization of 
the given explanation. An attempt to further group catego-
ries suggests three dimensions: tumor size/missing indica-
tion, contraindications/comorbidities, and treatment process 
factors, especially patients’ wishes. However, some of the 
categories were not disjunctive or mutually exclusive, some 
explanations were too superficial and others were in conflict 
with the indicator reporting system of temporal order, i.e., 
the indication of “patient wish” should typically only matter 
after the recommendation was given by the MTB and dis-
cussed with the patient but not before. Nevertheless, there 
may be cases in which patients´ preferences were available 
for the discussion in the MTB. Due to the small number of 
HER-2-positive breast cancer patients in single centers (the 
denominator), it is often a matter of a single patient whether 
a center reaches the target value or whether it had to give 
an explanation. Also, the data investigated here cannot be 
linked to survival data from registries. On a positive note, 
data reveal explanations for nearly every patient for whom 
giving an explanation was required. Furthermore, data cover 
over 75% of the patient population treated in Germany in 
2015 allowing for a sufficiently large sample even when the 
target population is small. Practically, there are good reasons 
to assess deviations from QI target values via written reports 
as done here. For most cases, it is impossible to validly and 
plausibly document all possible reasons for deviations (or: 
confounders) in a standardized manner, i.e., to assure quality 
in a fully quantitative data-based procedure. This does not 
mean to solely rely on qualitative statements, of course, but 
to allow for a mix of measures that is as standardized as pos-
sible but gives room for information that may not be put into 
the documentation matrix. When interpreting the results, we 
have to bear in mind the primary purpose of the data collec-
tion, i.e., creating a basis for the decision of whether or not 
the certificate should be issued.

Conclusions

The analysis suggests no quality deficit, but instead thorough 
decision-making when quality indicator target values for a 
trastuzumab recommendation were not fulfilled.
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