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Abstract

Biobanking is an essential requirement for the success of translational oncology. The demand for biomaterials for several studies is often large and results in dissatisfaction. Confirmed consent remains the key issue to providing biobanking material.
In this study, we evaluated the willingness of patients undergoing surgery to participate
in biobanking studies and reasons for exclusion. The aim of this study is to outline the
pitfalls in terms of physician attempts to gain biomaterial. Results will contribute to
optimized recruitment and an understanding of patient reservations.
Patients attending elective surgery were evaluated April - June 2016 for potential inclusion in several biobanking studies and were checked in respect to tumor size
and origin. During their informed consent consultation, 527 patients were screened. The
median age was 48 years. Of the 527 patients, 120 were eligible for biobanking. The
reasons for exclusion were: 264 patients with no oncological surgery, 46 with a tumor
too small for biobanking, 19 with second surgery, and 78 patients with a tumor not
suitable for any biobanking study. Of the 120 included patients, 92 suffered from breast
cancer, 21 had ovarian cancer, one had carcinoma of the cervix, and another six had endometrial cancers. 29 of the patients had undergone neoadjuvant chemotherapy. Of the
120 patients, 109 agreed to participate in biobanking. Mostly, patients are motivated to
contribute to biobanking. Neoadjuvante chemotherapy limits participation in biobanking
due to missing residual tumor mass. The improvement of systemic treatment in terms of
breast cancer might need to focus on core cut biopsies.

Introduction
Biobanking is an essential requirement for the success
of translational oncology and an important tool to improve medical treatments[1]. The last decades have focused on the development of individual cancer care, aiming for a rapid translation
from bench to bedside in order to improve cancer diagnostics
as well as therapeutic strategies. Modern investigations using
omics-technologies are striving to establish personalized medicine. Standardized sampling and tissue processing are essential
for sensitive high-end analyses. Ideally, fresh tumor tissue and
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processed blood samples would be obtained so that clinical pathways can be analyzed. Additionally, tumor markers, laboratory
kits, and suspicious genetic hits need validation in biomaterial[2].
Clinical physicians and researchers often face pitfalls
in their surroundings, leading to access limitations, for example
to the patients’ materials in general or an insufficient amount of
patient-derived material for e.g. cell cultures. The simultaneous
demand for biomaterials across several studies can be high and
supplies limited, resulting in dissatisfaction for all participating
parties. Motivational factors and the high work load are two of
the major issues that can lead to a loss in recruitment. Other
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studies have shown that patients’ willingness to participate in
biobanking is generally rather high[3,4]. This study evaluates patients’ willingness and eligibility to participate in tissue banking.
To our knowledge this study is the first to outline the work flow
and its pitfalls from a clinical perspective.

Methods
This is an explorative, monocenter study at the Heidelberg University Hospital, Department of Gynecology and
Obstetrics, which screened patients in respect to eligibility for
biobanking during preoperative consultations between April and
June 2016. If eligible, the patients were briefed on the opportunities of biobanking for current ongoing local studies as well as
general biobanking for the National Center for Tumor Diseases
(NCT) Heidelberg bank. It was explained that the studies did
not have any impact on their current situation but might make
an essential contribution to future diagnostic and therapeutic
approaches. Afterwards, they were required to provide written
informed consent in order to participate during their preoperative informed consent conversation. The patients were assessed
by four different medical doctors. In the event that they refused
to participate in biobanking, they were questioned in a standardized manner regarding the reason. The reasons were classified
as psychological and/or physical distress or weakness, mistrust/
fear of studies, or a general refusal for studies.
Participant eligibility and evaluation
All patients suffering from breast cancer > CT1b at
the time of surgery with or without neoadjuvant chemotherapy
as well as ovarian, cervical, or endometrial cancer at any stage
were eligible to participate in biobanking. The reasons for exclusion were categorized as follows; no oncological surgery, tumor
size too small, other location, and second tumor resection. Data
were documented in MS Excel. The data analysis was performed
using SAS version 9.4 WIN. Results were summarized using absolute and relative frequencies when reporting categorical data
and mean and standard deviation when reporting continuous
data.

Results
Between April and June 2016, 527 patients were
screened for the option of biobanking during their first preoperative consultation. There were 526 women and one man. The
average age was 49 years with a standard deviation of 12 years.
Out of the 527 patients, 120 were potentially eligible for biobanking due to local studies. The reasons for exclusion were
mainly: 264 no oncological surgery (65%) was planned; 46 had
a tumor that was too small for biobanking (11%); 78 patients had
a tumor without current study opportunities (19%) and 19 with a
second tumor resection (5%).
Among the 120 participants, 92 (77%) suffered from
breast cancer, 21 (18%) from ovarian cancer, 1 (0.8%) from
cervical cancer, and 6 (5%) from endometrial cancer. 24% of
the breast cancer patients had undergone systemic neoadjuvant
treatment. Of the 120 patients, 109 (91%) agreed to biobanking,
and 11 (9%) decided not to participate due to physical and psychological strain, a fear of clinical studies, or/ a general refusal
of clinical studies.
www.ommegaonline.org
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Discussion
This study addresses the question of biobanking participation. Our results show that in general few patients (22%)
undergoing for gynecological surgery in our Department of
Gynecology and Obstetrics are candidates to participate in ongoing clinical biobanking trials. In respect to recent studies for
translational oncology evaluating certain biomarkers, it is the
aim to collect general biomaterials not only for ongoing studies,
but upcoming studies as well. Therefore, it would be advisable
to not only include oncological patients, but also women with
benign conditions these samples will open options to compare
healthy tissue to malignancies. In times of personal medicine,
it is essential to have larger samples sizes to precisely address
scientific questions in sub- cohorts. Therefore, broader biobanking would be very desirable. For example, this is the aim of the
biobanking practices of the National Center of Tumor Diseases
(NCT), which collects biomaterial for collaboration within the
DKTK network. Furthermore, our outcomes illustrate that patients’ willingness to participate in biobanking is high (90%).
Therefore, broad biobanking should generally be possible. Similar results were presented by Byrant et al in 2015 in their study
with 224 oncological patients, 84% of whom were willing to
donate tissue[3]. Portery et al also found high motivation to give
biological samples to a biobank in their study with 145 subjects,
of whom 86% were inclined to donate[4]. A study by Rahm et al
did not show such a high willingness for biobanking; only 69%
of their 203 participants were inclined to give a blood sample
for biobanking[5]. One reason for this difference might be that
in our study the patients had no additional examination when
they joined biobanking, whereas in Rahm’s study, they had to do
an extra blood draw. This might indicate that simple access and
obtaining material during operations, when there is no additional
harm for the patient, could benefit biobanking. Therefore, it is
the doctor´s responsibility to outline the impact of biobanking
on research and of everyone’s contribution on future diagnosis
and therapeutic strategies in a way that underlines that there is
no extra impact for the patient. A personal benefit for patients
or their relatives might also be an incentive to participate. This
might be an argument for participating that would be considered
by the patients. Doctors’ assistants or study nurses could also
contribute to simplify the process. Additional campaigns and
perhaps flyers or homepage announcements might also contribute to make biobanking an established practice.
Reasons for refusal of the 11 patients who did not
want to join biobanking included physical strain, a fear of clinical studies, and a general refusal of clinical studies. Rahm et
al described that that confidentiality and security fears were the
most common reasons for not participating in their study. Furthermore, Portery et al. found that the willingness to donate biological samples depends on the patients’ level of education: the
higher the level, the higher the percentage of the patients willing
to donate[4,5]. This small sample size does not allow any further
conclusions. However, the reasons stated by our patients and
the findings seen in the literature support the recommendations
made above; namely that strategies are needed to explain that
biobanking studies on are not to be feared nor do they impact
a patient’s treatment at all. The second most common reason
for exclusion among cancer patients is a small tumor size when
they come for surgery. One reason in the breast cancer setting
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could be the increasing number of patients receiving neoadjuvant chemotherapy resulting in a partial or complete response,
such as the GeparSixto study we recently participated in where
we achieved a complete pathological response in 36.9 - 43.7%
of the patients with neoadjuvant chemotherapy[6]; in this setting,
biobanking when surgery eventually is performed is impossible,
as is obtaining representative samples for both the pathological evaluation as well as for research purposes. Another reason
for the small tumor size when patients come for surgery is the
screening detection rate of small tumors or precursor lesions.
These underlying reasons are responsible for the rather high
number of cases biobanking failed initially. One possibility to
obtain primary tissue samples might be during core cut biopsy
instead. However, the timing of core cut biopsy is normally the
first confrontation with the possibility of a malignant disease and
is mostly a stressful situation for patients. This is not the optimal
setting to confront the patients with study issues, and it might
be viewed as an extra burden and unnecessary pain during the
operation, which is not the case.
In addition, the option of general biobanking to gain
material for upcoming studies should be considered in order to
not burden patients if an anonymous tumor donation with regular diagnostic pathology work is the study purpose. Otherwise
it might be more sensitive to outline and explain the study options prior to a doctor´s visit, i.e. in the waiting room, online,
or through cancer nurses, in order to not additionally stress patients. There is a need to improve the general understanding of
what “study” means in terms of biobanking as it mostly contributes to cancer care that does not impact the patient personally
but may have a huge impact on future diagnosis and therapy.
Furthermore, physicians’ awareness plays a key role
in recruiting patients. The investigator tasked with recruiting
the patients preoperatively might not be the primary physician
or study leads. Therefore, it is very important to improve the
awareness of each ongoing study. As Caixeiro et al showed a
lack of support from physicians is a limiting factor for the establishment of biobanks; however, they have issued a general
declaration of support[1].
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In conclusion, we found that most patients and physicians are willing to support the establishment of biobanking,
which is a key ingredient for cancer research. Because patients
are so rarely eligible for biobanking, it is essential that physicians
be aware of it, though patients should never be burdened due to
studies in emotionally challenging situations, such as during the
initial cancer diagnosis. It may be wise to obtain biobank material before neoadjuvant chemotherapy commences and approach
every patient regarding tissue donation even if no specific study
is ongoing at the time of surgery.
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