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Abstract

Zusammenfassung

!

!

Introduction: The foundation PATH (Patientsʼ Tumour Bank of Hope) collects in a tumour bank
samples of blood, tumour, and tumour-near normal tissue from breast cancer patients and supplements them systematically with health-care
data.
Material and Methods: For patients from the diagnosis years 2006–2009 quantitative data were
evaluated with the help of mean values and standard deviations while for qualitative data absolute
and relative incidences were assessed. Demographic and clinical features of women who used
different numbers of information sources were
tested for statistical significance by means of
ANOVA and χ2 tests. The benchmark report of the
WBC and two DMP reports were used to compare
oncological care.
Results: For research purposes tumour tissue
samples are available for 59 % of the cases, normal
tissue for 62 % and blood serum samples for 92 %.
From 3573 women (diagnoses 2006–2009), a total of 2697 women (75.5 %) took part in followup. The characteristics of the follow-up patients
did not relevantly differ from those of all the patients. The responsible physician was named as
the most important source of information about
the disease. Young women in particular consulted
several sources and also used the internet to obtain information.
Discussion: Compared with data on therapy from
WBC and the DMP breast cancer in Bavaria or, respectively, North Rhineland reports, the PATH patients represent an only slightly selected sample.
The PATH biobank is a (still) poorly used data
and sample source, which is made available upon
request and positive evaluation of the study protocol. Thus, it is possible to address current questions in a short time without having to undertake
extensive recruiting procedures.

Einleitung: Die Stiftung PATH (Patientsʼ Tumor
Bank of Hope) sammelt in einer Biobank Blut, Tumor- und tumornahes Normalgewebe von Brustkrebspatienten und reichert diese systematisch
mit Versorgungsdaten an.
Material und Methodik: Für Patientinnen aus
den Diagnosejahren 2006–2009 wurden quantitative Daten mittels Mittelwerten und Standardabweichungen, qualitative Daten mit absoluten
und relativen Häufigkeiten ausgewertet. Demografische und klinische Merkmale von Frauen,
die unterschiedliche Anzahlen von Informationsquellen nutzen, wurden mittels ANOVA und χ2Test auf statistische Signifikanz getestet. Der
Benchmarkbericht des WBC und 2 DMP-Berichte
werden zum Vergleich der onkologischen Versorgung genutzt.
Ergebnisse: Zu Forschungszwecken liegen Tumorgewebeproben in 59 %, Normalgewebe in
62 % und Blutserumproben in 92 % der Fälle bereit.
Von 3573 Frauen (Diagnose 2006–2009) wurden
2697 Frauen (75,5 %) nachbefragt. Die Charakteristika der Follow-up-Patientinnen unterscheiden
sich nicht relevant von allen Patientinnen. Die
Ärztin bzw. der Arzt wird als wichtigste Quelle
für Informationen zur Erkrankung genannt. Insbesondere junge Frauen nutzen mehrere Quellen
und ziehen auch das Internet zur Informationsbeschaffung heran.
Diskussion: Verglichen mit Daten zur Therapie
aus dem WBC und dem DMP Brustkrebs in Bayern
bzw. Nordrhein sind die PATH-Patientinnen eine
wenig selektierte Stichprobe. Die PATH-Biobank
ist eine (noch) wenig genutzte Daten- und Probenquelle, die auf Anfrage und Begutachtung des
Studienprotokolls zur Verfügung gestellt wird.
Somit bietet sich die Möglichkeit, aktuelle Fragestellungen ohne aufwendige Rekrutierungsmaßnahmen zeitnah zu bearbeiten.

Waldmann A et al. Patients and Methods …

Geburtsh Frauenheilk 2014; 74: 361–369

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.

Patientinnen und Methoden der PATH-Biobank –
Eine Ressource für die Brustkrebsforschung

GebFra Science

Fig. 1

Structure of the PATH biobank.
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Introduction
!

Breast cancer with around 78 500 new cases per year (72 000 invasive and 6500 in-situ tumours) is the most frequent cancer disease in women. In comparison with the early 1980s (ca. 55 000
invasive cases), the incidence has increased by a factor of 1.5.
Over time in contrast, there has been a slight but continuous decrease in the mortality of breast cancer. Currently about 17 200
women die of breast cancer each year in Germany [1].
The discrepancy between the increasing numbers of new cases
and the decline in mortality can be attributed to advances in diagnostics and therapy. By means of optimised procedures in
imaging techniques it is now possible to detect about 70 % of all
invasive cases in the prognostically favourable T1 or T2 stages
[1]. Among the advances in therapy are, among others, the development of new therapeutic procedures such as sentinel lymph
node removal or also chemotherapeutic agents, antihormonal
therapy as well as further targeted substances and the introduction of disease management programmes and certified breast
centres that have contributed to a better, more gentle care and
an increased survival rate [1–4]. Even so, there is still a need for
much more research and urgent action in the field of breast cancer, for example, in the particular subgroups such as young women or men with breast cancer, the optimal treatment and prognosis of triple-negative breast cancer, clarification of metastatic
pathways and mechanisms, research on therapy resistance, or
the use of bisphosphonates in the adjuvant situation. In the past
decades and not only in Germany, biobanks – defined as “organised collections of human biological materials and associated data collections for research purposes” – have been implemented.
The thus resulting availability of human material for basic research has made a large contribution to the identification of
pathophysiological processes and biomarkers, especially in oncology. These markers can, in turn, not only give hints on the
prognosis but also provide information about which localisation
in the organism an individualised and targeted therapy may be
applied [5, 6]. In 2002 the PATH foundation (Patientsʼ Tumour
Bank of Hope) was created. The objective of the foundation is to
collect and safely store samples of blood serum, tumour tissue
and normal tissue surrounding tumours (tumour-near tissue) of
breast cancer patients, to systematically supplement them with
patient data and to make them available for research. Since 2004
more than 5900 women and men have made use of this possibil-
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ity. The collected data and samples can be made available upon
request after evaluation and approval of a detailed study protocol. To date, eight research projects on the basis of PATH have
been started (see also www.stiftungPATH.org) and in part already
published [7–9]. The PATH biobank is introduced in the present
paper. In addition, a description is given of the women included
since 2006 and a comparison is made with other breast cancer
collectives described in the literature.

Material and Methods
!

PATH biobank
PATH was created in 2002 as a foundation with the objective of
building up a biobank for breast cancer. The biobank consists of
a central database (located in the PATH foundation) and decentrally organised tumour banks (located in the breast centres;
" Fig. 1). A written individual consent for collection of the saml
ples, for provision of the data for research purposes, for later
questioning and the pseudonymised data processing are obligatory. This procedure was set up in consultation with the Bavarian
data protection agency and positively assessed by the ethics committee of Bonn University. The first samples were taken up in a
biobank at one location in 2004. After technical adjustments and
revision of the standard operating procedures (SOP) a further location was added in 2005. Further cooperation partners were
gained in the subsequent years. At present seven breast centres
located in Dortmund, Cologne/Bonn, Herne/Bochum, Kassel,
Marburg, Offenbach and Regensburg are cooperating with PATH.
In the respective centres and after informed consent, patients can
have blood samples, tumour tissue and normal tissue surrounding the tumour stored in nitrogen tanks (at minus 155 °C, gas
phase storage, fresh frozen), the respective first samples are
stored for the patient him/herself (patient sample tumour) and
the remaining samples are made available for research purposes
(research sample tumour). After the patientʼs death, the patient
sample becomes the property of PATH and is thus also available
for research purposes. With the exception of property rights,
there are no differences between the patient samples and the research samples. The processing, handling and labelling of the
samples are subject to strict standard operating procedures
(SOP) that must be followed by the centres and are checked by a
monitoring system. For the serum samples a minimum volume of

Geburtsh Frauenheilk 2014; 74: 361–369

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.

362

Original Article

Patient selection
Female patients of the diagnosis years 2006–2009 were taken into consideration. The years 2004 and 2005 were not taken into
account due to the limited numbers included in the initial phases
of building up the biobank. For the years 2010 to 2012 data collection and evaluation were not completed at the time point of
the present evaluation (databank closing date June 2012), so that
these patients were also excluded.
If the patient develops a metachronous tumour in the same
breast or if there is bilateral disease, each time a “new” case is entered in the database. For the present evaluation in cases of metachronous breast cancers, the “primary cases” that resulted in
deposition of the first tissue sample were considered. Women
with bilateral disease are included in the evaluation as one case
each for the affected breasts.

Statistical analyses
The description involves the entire collective and all women with
follow-up data. Quantitative data are presented with mean values and standard deviations, qualitative data with absolute and
relative frequencies. Self-reported therapy procedures were compared with data from the bench marking report of the West German Breast Centre (WBC) of 2009 [10] and two DMP quality assurance reports [11, 12]. The information on therapy frequencies
is reported with 95% confidence limits according to Altman [13].

Statistical differences with regard to sociodemographic and clinical features between women who use differing numbers of information sources were tested by means of ANOVA and the χ2
test.

Results
!

Patient collective
For the diagnosis period 2006–2009, 4071 patients were entered
into PATH. Two centres each entered 11% of the patients in the
collective, the other centres recruited respectively 4, 15, 16, 19
and 23 % of the patients. Of these, 3573 women have already been
contacted in the course of the follow-up (enrolment in the PATH
database since at least 2 years). The mean difference between diagnosis date and time of the follow-up contact amounted to 27.3
(SD: 4.9) months. Merely 368 women had refused a follow-up
observation at the time of acceptance in the biobank. In the period between entry in PATH and the time point of follow-up 143
women had died (31 with breast cancer as cause of death, 106
with unclarified causes of death). At the follow-up interview 48
reported a locoregional recurrence and 114 women metastases.
Altogether 2697 women (2697/3573 = 75.5 %; 2697/[3573–
143] = 78.6 %) were available for the follow-up interview. There
were no recorded personal or clinically relevant differences between the subgroup of patients with follow-up and all accepted
women in the collective. Thus, the average age at disease onset
in both groups was about 60 years and about 7 % revealed breast
cancer disease in their personal case histories. About 93 % of the
women had a tumour in tumour stage T1 or T2 and only 3.6 % exhibited distant metastases. 81 % were oestrogen receptor-positive, 71 % were progesterone receptor-positive and about 13% of
" Table 1).
the women were Her2/neu receptor-positive (l

Oncological management
About 78% of all PATH patients reported a breast-conserving
therapy. If only women with T1 tumours are considered this value increases to 86.5 %. 90.4 % of the PATH patients reported on a
subsequent radiotherapy after breast-preserving treatment. Chemotherapy in cases with affected lymph nodes and negative hormone receptor status was reported by 70.9 % of the PATH patients. Bisphosphonate therapy was mentioned by merely 17 %
" Table 2).
(l

Information sources
In the course of the follow-up questions were posed about
sources of information about breast cancer (exact wording:
“How and where do you obtain information about breast cancer?” “Which media or sources do you use to get information
about your own disease?”). 1887 patients gave a valid answer to
this (these) question(s) and altogether named 4414 sources
(average value 2.2 information sources per woman, standard deviation: 1.2). 58.1 % of the interviewed women mentioned one or
two sources, further 26.9 % used three sources of information and
the remaining 15.0 % consulted four or more sources of information. As a general rule the younger the patient the more were the
information sources she used (p < 0.001, ANOVA) and the more
had the tumour spread to the lymph nodes (p = 0.013, χ2), on the
other hand, the type of operation or the presence of distant metastases had no influence on the number of information sources
used. The most frequently mentioned source of information was
the treating physician (38.1 % of all nominations, by 89.2 % of all
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1 mL and for the tissue samples a minimum edge length of 3 mm
are required. In addition to these samples, the breast centres hold
physician and pathology reports from which the relevant information on the breast cancer disease, diagnosis and therapy rec" Fig. 1). Data extraction is
ommendations can be extracted (l
undertaken by trained, medically-supervised personnel of the
database office who are subject to the professional obligation of
confidentiality. In cases of ambiguity the breast centre or responsible physician is contacted and asked for clarification. All clinical,
tumour biological and patient-related follow-up information is
stored in the central database (located in Munich) in pseudonymised form.
From the beginning of 2008 a concept was established and
agreed upon for follow-up of the women. Thus, for the first time
in March 2009 women who were diagnosed in the years from
2004 to 2007 could be contacted by letter in order to obtain follow-up data. The stored cases were processed in chronological
order starting with the oldest. Up to the middle of 2010 all women including those with diagnosis and storage time points up to
the middle of 2008 had been contacted. From this point onwards
contact was made 24 months after the diagnosis.
In the follow-up survey, the importance of the renewed questioning was explained and a telephone interview was announced. In
addition, the women were asked to name and release their responsible physician from his/her pledge of secrecy so that further
information could be obtained if necessary. The telephone interview was conducted by trained personnel on the basis of a standardised interview guideline. The questions covered disease
course as well as compliance with therapy and current health status. If the patients could not be reached by telephone they received a questionnaire containing the above-mentioned questions.
If the patient reported the occurrence of a follow-up event (recurrence or metastases or, respectively, gave unclear or incomplete information) the responsible physician could be contacted
and requested to confirm or clarify the details.
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Table 1 Clinical and anamnestic data of all PATH patients and those with follow-up.

patients) followed by information pamphlets (21.4 or, respective" Table 3).
ly, 50.0 %; l

All patients

Follow-up-pa-

Serum and tissue samples

(n = 4 071)

tients (n = 2 697)

Blood serum samples for the patients or, respectively, for research purposes are available for 95 or, respectively, 92 % of the
women. Tumour tissue samples are held in trust for about 73 %
of the patients and tumour tissue samples for research purposes
" Fig. 2). In addition, samples of normal
for about 59 % of them (l
tissue surrounding the tumour obtained from OP specimens for
62 % of the cases are available for research.
The majority of the patients suffered from strictly localised tu" Table 1). l
" Fig. 3 illustrates the storage of tumour sammours (l
ples differentiated according to tumour stage. Whereas research
samples of the higher tumour stages (T2/T3/T4) have been deposited for more than 87 % of the cases, as a consequence of the
amount of available tumour material this holds for the lower
stages only in 18.8 % (pT1a), 25.3 % (pT1b) or, respectively, 64.1 %
(pT1c) of the cases.

Age at diagnosis
" mean ± SD
59.8 ± 12.1
Age groups
" < 40
199 (4.9)
" 40–74
3 426 (84.2)
" ≥ 75 years
446 (11.0)
Personal anamnesis (previous breast cancer)
" yes
303 (7.4)
" no
3 745 (92.0)
" not known
23 (0.5)
Menopausal status
" premenopausal
653 (16.0)
" perimenopausal
90 (2.2)
" postmenopausal*
2 818 (69.2)
" not known
510 (12.5)
TNM‑T**
" T1
2 224 (63.5)
" T2
1 085 (31.0)
" T3
112 (3.2)
" T4
57 (1.6)
" Tx
24 (0.7)
TNM‑N**
" N0
2 284 (65.2)
" N1
797 (22.8)
" N2
217 (6.2)
" N3
131 (3.7)
" Nx
73 (2.1)
TNM‑M**
" M0
3 206 (91.5)
" M1
103 (2.9)
" Mx
193 (5.5)
Resection margins**
" R0
3 396 (97.0)
" R1
47 (1.3)
" R2
4 (0.1)
" Rx
55 (1.6)
Number of affected lymph nodes**
" mean ± SD (min. – max.)
1.34 ± 3.72 (0–59)
Number of removed lymph nodes **
" mean ± SD (min. – max.)
7.60 ± 7.45 (0–61)
Oestrogen receptor status
" positive
3 275 (80.4)
" negative
753 (18.5)
" not known
43 (1.1)
Progesterone receptor status
" positive
2 684 (70.4)
" negative
1 163 (28.6)
" not known
44 (1.1)
Her2/neu status***
" positive
524 (12.9)
" negative
3 488 (85.7)
" not known
59 (1.4)
Triple negative
" yes
465 (11.4)
" no
3 540 (87.0)
" not known
66 (1.6)

60.1 ± 11.5
98 (3.6)
2 333 (86.5)
266 (9.9)
199 (7.4)
2 483 (92.1)
15 (0.5)
404 (15.0)
52 (1.9)
1 926 (71.4)
315 (11.7)
1 549 (65.4)
713 (30.1)
67 (2.8)
25 (1.1)
15 (0.6)
1 586 (66.9)
530 (22.4)
135 (5.7)
75 (3.2)
43 (1.8)
2 199 (92.8)
46 (1.9)
124 (5.2)
2 310 (97.5)
24 (1.0)
2 (0.1)
33 (1.4)
1.13 ± 3.06 (0–36)
7.35 ± 7.18 (0–58)
2 209 (81.9)
457 (16.9)
31 (1.1)
1 943 (72.0)
723 (26.8)
31 (1.1)
331 (12.3)
2 326 (86.2)
40 (1.5)
281 (10.4)
2 369 (87.8)
47 (1.7)

* Given in physicians letter or patient aged over 60 years. ** Selection: primary breast
cancer and adjuvant therapy; n total = 3 502 or, respectively. n follow-up = 2 369.
*** Definition Her2/neu positivity: result of FISH/SISH/CISH test. If this is not available,
the result of an IHC test is taken into account: 3+ is assessed as positive, 0–2+ is considered as negative – unless the patients in the case of IHC2+ received a recommendation for herceptin therapy in the breast centre, the Her2/neu status is then considered to be positive.
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Discussion
!

The PATH (Patientsʼ Tumour Bank of Hope) foundation was
formed in 2002. To date there is cooperation with seven hospitals
that deposit samples from breast cancer patients in the PATH biobank after informed consent. The sample collection includes
specimens of blood, tumour tissue, and normal tissue from the
vicinity of the tumour. Clinical, anamnestic and therapeutic data
are stored in the data base. About two years after diagnosis, information about compliance with the therapy, the disease course
and survival is collected by an in part telephone and in part written interview.

The PATH collective
In Germany the average age of patients at diagnosis of breast cancer is about 65 years [1]. The PATH patients are on average about
5 years younger and thus rather more comparable with the women who had taken part in the two oncological health-care research studies performed in Germany (OVIS study: mean age at
diagnosis: 59 years [14]; VERDI study: mean age at diagnosis: 57
years [15]). About 65 % of the PATH patients were in tumour stage
T1 and a further 30 % in tumour stage T2. Thus, the tumour stage
distribution is by far more favourable than that of all afflicted
women in Germany [1] or, respectively, slightly more favourable
than that of all women included in the OVIS study [14] and of the
women of the WBC cooperating hospitals [10]. The proportion of
women with distant metastases was only slightly higher than
that of the VERDI study in Saarland (1.6%) [15]. It could be shown
that there was rather a tendency for younger women and those
with more favourable tumour stages to be willing to participate
in research projects and that such patients could be more frequently recruited for such trials [16–19]. This also appears to be
true for the PATH biobank. When all women who have to date
been enrolled in PATH are compared with those with completed
follow-up interviews, no further selection process can be observed. The response rate achieved here of 76 % (or, respectively,
79 %) in the follow-up interview is somewhat lower than those of
other oncological health-care research studies [15, 20–22], but
can be considered as sufficient against the background of the
similarities between all patients and those with completed follow-ups.
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Table 2 Therapy data of the PATH patients with follow-up as well as indicators from the WBC bench mark report 2009 and the DMP-reports of the years 2010
(North Rhineland) or, respectively, 2011 (Bavaria).
PATH

PATH

Bench mark

Quality report

Quality report

absolute and

relative frequency

report WBC

DMP breast

DMP breast

relative frequen-

referred to the

number

cancer Bavaria

cancer North

cies (n = 2 697)

valid answers

relative frequency

number

Rhineland

(yes/no) (95 % CI)

(95% CI) [10]

relative frequency

number

(95% CI) [11]

relative frequency

2 096 (77.7)
588 (21.8)
13 (0.5)
1 491 (68.3)
232 (13.4)
4 (0.2)
2 031 (80.8)
473 (18.8)
9 (0.4)
2 194 (81.3)
279 (10.3)
224 (8.3)
1 894 (90.4)
61 (2.9)
141 (6.7)
1 160 (43.0)
1 092 (40.5)
445 (16.5)

95 (70.9)
6 (4.5)
33 (24.6)
2 042 (75.7)
385 (14.5)
270 (10.0)

1 984 (87.5)
70 (3.1)
213 (9.4)
254 (9.5)
2 177 (80.7)
266 (9.9)
225 (68.0)
75 (22.7)
31 (9.4)
414 (15.4)
2 018 (74.8)
265 (9.8)

n = 2 684
78.1 (76.5; 79.7)

n = 36 369
72.0 (71.5; 72.5)

–

–

n = 1 723
86.5 (84.9; 88.1)

n = 17 772
85.0 (84.5; 85.5)

n = 3 896
88.0 (67.0; 89.0)

n = 7 496
82.2 (81.3; 83.1)

n = 2 504
81.1 (79.6; 82.6)

–

–

–

n = 2 473
88.7 (87.5; 89.9)

–

–

–

n = 1 955
90.4 (89.1; 91.7)

n = 21 212
85.0 (84.5; 85.5)

n = 1 070
85.0 (82.9; 87.1)

n = 8 967
62.0 (61.0; 63.0)

n = 2 252
51.5 (49.4, 53.6)

–

–

–

n = 101

n = 6 800

n = 198

n = 684

70.9 (62.0; 79.8)

75.0 (74.0; 76.0)

78.0 (72.2; 83.8)

78.1 (75.0; 81.2)

n = 2 427
75.7 (74.0; 77.4)

–

–

–

n = 2 054

n = 27 956

n = 916

n = 10 328

87.5 (86.1; 88.9)

97.0 (96.8; 97.2)

91.0 (89.2; 92.9)

69.9 (69.0; 70.8)

n = 2 431
9.4 (8.2; 10.6)

–

n = 300
68.0 (62.7; 73.3)

–

n = 2 432
17.0 (15.5; 18.5)

–

n = 164
82.0 (76.1; 87.9)

n = 518
88.8 (86.1; 91.5)

Special features WBC: planning of hormone therapy evaluated, since the therapy is often carried out at some time after residence in the WBC cooperation clinic.
Special features DMP breast cancer: North Rhineland and Bavaria: bisphosphonate therapy in cases with bone metastases. Only North Rhineland: Radiotherapy in cases
of BPT already completed at the time of the report.
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(95% CI) [12]
Breast preserving therapy (BPT)
" yes
" no
" not known
T1 tumour and BPT
" yes
" no
" not known
T1/T2 tumour and BPT
" yes
" no
" not known
Radiotherapy
" yes
" no
" not known
Radiotherapy after BPT
" yes
" no
" not known
Chemotherapy
" yes
" no
" not known
Chemotherapy in cases of positive
nodes and negative hormone
receptors
" yes
" no
" not known
Antihormonal therapy
" yes
" no
" not known
Antihormonal therapy with positive
hormone receptors
" yes
" no
" not known
Herceptin
" yes
" no
" not known
Herceptin with positive Her2-neu
" yes
" no
" not known
Bisphosphonate therapy
" yes
" no
" not known
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Fig. 2 Number of enrolled patients with informed
consent and number of stored tissue samples.
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Informed consent,
basal data
Patients with PST
Patients with RST

Number

800
600
400
200

2006

2007

2008

2009

PST: Patient sample tumour
RST: Research sample tumour

2000

Fig. 3 Number of enrolled patients with informed
consent and number of stored tissue samples
according to tumour stage.

Informed consent,
basal data
Patients with PST
Patients with RST

1500

1000

500

0

pT1a

pT1b

pT1c

pT2

pT3

pT4

PST: Patient sample tumour
RST: Research sample tumour

Table 3 Which sources were used to obtain information about the disease (entire collective, differentiated according to number of sources used).
Absolute and relative fre-

1–2 sources used

3 sources used

4–6 sources used

quencies of named informa-

(1 097 women)

(507 women)

(283 women)

tion sources (1 887 women)

Physician
Pamphlets
Journals
Internet
Patient events
Other sources

Frequency

Percent

Frequency

Percent

Frequency

Percent

Frequency

Percent

of naming

referred to

of naming

referred to

of naming

referred to

of naming

referred to

1 683
943
676
584
401
127
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number

number

number

of patients

of patients

of patients

89.2
50.0
35.8
30.9
21.3
6.7

947
259
179
153
108
30

86.3
23.6
16.3
13.9
9.8
2.7
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461
406
273
209
132
40

90.9
80.1
53.8
41.2
26.0
7.9

number
of patients
275
278
224
222
161
57

97.2
98.2
79.2
78.4
56.9
20.1
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Reliability of patient information regarding
oncological care
As a result of the decentralised organisation of the health-care
services, data from the individual care providers (such as therapy
and rehabilitation) are deposited in various databases in Germany. A synopsis of these data is thus not possible due to the lack
of uniform personal identification numbers. Patient questionnaires can be considered as one option for a comprehensive description of the health-care situation. However, even today the
question as to whether patients are able to describe their (oncological) health care in a valid and reliable manner is a subject of
controversy. Various investigations on the test-retest reliability of
questionnaires have revealed a good to moderate reliability
whereby the second questioning was carried out a few months
to one year after the first one [24–30]. Also the validity of patient
information concerning diagnostics, therapy and rehabilitation
has been demonstrated in various trials [31–36].

Oncological management of the PATH patients
For the comparison of the oncological management, we used the
WBC bench mark report [10] as well as the quality assurance reports of the DMP breast cancer in Bavaria [11] or, respectively,
North Rhineland [12]. These reports were chosen on the basis of
the regional agreement with the seven PATH cooperation hospitals. When the data for therapy frequency of the PATH patients
did not markedly differ from data in the reports it can be assumed that the PATH patients were recruited with only little or
no selection. The age distribution of the PATH women (54% ≥ 60
years) is similar to that of the WBC patients (58 % ≥ 60 years). Also
the proportion of PATH women with T1 tumours who had undergone breast-preserving therapy was similar to that of the WBC
collective. However, the proportion of women with subsequent
radiotherapy after breast-conserving therapy in the PATH collective was five percent higher than those in the WBC bench mark
report and in DMP breast cancer Bavaria (85 % each) and markedly higher than that in DMP breast cancer North Rhineland (62 %).
This is possibly attributable to the time point of data registration.
Thus the PATH women were interviewed about therapy at a minimum period of two years after diagnosis whereas in the bench
mark report or, respectively, in the DMP reports, data were recorded at a shorter time after diagnosis and the documentation
did not take a planned or a not completed radiotherapy into consideration for the calculations. This situation is especially apparent in the data from North Rhineland.
In contrast, chemotherapy for cases with lymph node involvement and negative hormone receptor status was less frequently
reported by the PATH collective (71 %) than by the comparison
collectives (75–78 %). Whether or not this is due to patient wishes
or different therapeutic behaviour of the treating physicians cannot be determined on the basis of the available data.
Of all interviewed PATH women, 17 % reported a bisphosphonate
therapy. When only those women with metastases (in any location) were taken into consideration, the proportion with bisphosphonate therapy rose to 60.5 %. In the DMP quality assurance
reports, mention of bisphosphonate therapy was referred to all

women with bone metastases and thus with an incidence of
> 80% was markedly higher than in the population of all patients.

Sources of information
The results of several trials clearly reveal that medical as well as
non-medical personnel followed by print media or, respectively,
books are the most important sources of information about the
disease and its therapy [37–41]. While older women rather rely
on their physician as (sole) source of information, younger women tend to consult several sources for information about their disease [37]. Both of these situations also hold for the PATH patients.
The importance of the internet as a source of information has
been investigated in several studies with oncological patients. It
was found that the significance of this source varied from about
10 % to about 50% for all cancer patients who had searched for information about their disease and therapy in the internet [39, 40,
42]. For the PATH patients it was found that especially the younger women searched for information in the internet. On average,
the group of internet users is 10 years younger than those women who had not used the internet as an information source. Other
studies have also come to the conclusion that especially the younger patients use the internet as information source [43–45].

Previous use of PATH data for research projects
The first samples were provided in 2008. Since then one group
has evaluated the data [7] and eight further research groups have
worked with PATH material and data. Not only tumour and normal tissue samples but also blood serum samples were used. The
executive board of the PATH foundation after consultation with
board of trustees and/or the scientific advisory committee decides about the provision of samples. Qualitative feedback about
the properties of the various samples (for example, tumour content, RIN values, etc.) indicates a very high scientific utility of the
samples. Also, correlations between the data available in the database with the results of investigations were easily possible. Altogether, since the second half of 2011 there has been an increase
in the number of applications for research materials. Because of
the availability of a very large total collective and extensive descriptions of the collective with clinical and biological data, it is
also possible to service special study protocols. The development
and implementation of the PATH biobank has enabled studies
with sufficiently large case numbers of homogeneous sample
material to be undertaken. This view is substantiated by the various already successfully performed projects of the mostly early
cancer research [8, 9]. However, when using these samples it
must be considered that there is a tendency that women with
prognostically favourable tumour stages participate in PATH, but
that within the group of lower tumour stages (T1, T2) the tissue
samples available for research for originate rather from women
with higher tumour stages (T1c, T2).

Conclusions for Clinical Practice
!

The PATH research database with at present almost 6000 documented patients is an as yet little used source for descriptions of
the health care of patients with breast cancer. Compared with the
data from the West German Breast centre and the DMP breast
cancer Bavaria or, respectively North Rhineland, the PATH patients represent a somewhat selected sample. The supplementary information and the deposited samples of serum, tumour tissue and tissue from the vicinity of the tumour can be made avail-
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At the time point of the follow-up (on average 27.7 months after
diagnosis) 4 % of the breast cancer patients had already died. This
corresponds approximately to the proportion of women of the
Verdi study who had died after one year [23]. This improved survival is probably due to the comparatively more favourable tumour stages of the PATH patients.
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able on request and after positive evaluation of the study proposal. Thus there is a potential opportunity to examine current
problems without at first having to recruit patients.
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