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Abstract

The medical and economic impact of cancer is a major challenge for hospitals in
every country. Comprehensive cancer centers (CCC) are at the forefront to fight
cancer. From an organizational perspective these large centers are highly com-
plex. They combine patient-oriented cancer care with basic, translational and
population-based cancer research. These centers cannot operate as stand-alone
organizations but rely on cooperation in a network of hospitals and office-based
physicians. The medical progress in recent years—which is often referred to as
personalized or precision medicine—comes with hope for patients but also with
diagnostic, organizational and financial challenges. Especially clinical trials are
time-consuming and costly but indispensable being the backbone of treatment
progress. A growing economic pressure results from a policy of increased
competition on the one hand and a strict separation of ambulatory and inpatient
care on the other hand. In this article we discuss the challenges and opportunities
from the perspective of the Center for Integrated Oncology (CIO) Koln Bonn
which is one of the largest CCCs in Germany. The political, scientific and
economic challenges and opportunities are described as well as possible
solutions including practical experience.
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1 Introduction: Challenges and Opportunities

In the near future more people in Germany will die of cancer than of cardiovascular
disease. Parts of Europe are already reaching a ‘tipping point” where cardiovascular
disease is no longer the leading cause of death (Nichols et al. 2014). There are
new and promising developments of diagnostics and treatment leading to
personalized cancer medicine. The prerequisites for good cancer care are complex
and they especially challenge large comprehensive cancer centers (CCC). In the
following we describe current medical and political developments as well as
economic challenges from the perspective of the Center for Integrated Oncology
(CIO) Koln Bonn.

1.1 Barriers in the German Health Care System

With the new millennium the Advisory Council for the Concerted Action in Health
Care in Germany published the report Appropriateness and Efficiency and
identified the overuse, underuse and misuse of diagnostics and treatment in the
German health care system (Schwartz et al. 2000). Various deficits especially apply
to cancer care. Most importantly there still is the strict separation of the ambulatory
and inpatient care. This fragmentation of the in- and outpatient sector, sometimes
referred to as sectorization, results in a lack of coordination in patient care and
contributes to overuse (e.g. unnecessary referrals and repetition of diagnostic tests)
and underuse (e.g. exclusion from medical services). The consequences are loss of
information, inconsistent documentation, suboptimal therapies, avoidable harm and
last but not least psychological stress for the patient. Recent health care reforms
over the last decade have also tried to solve these structural problems although the
main focus has been on cost containment. The relevant changes regarding the
sectorization will be discussed in Sect. 1.3.

1.2 Cancer Genomics Changes Medical Practice

Cancer is a medical field on the verge of a paradigm shift towards personalized
medicine and customization of health care (Goldstein et al. 2012). These changes
also have an impact on how hospitals and office-based oncologists cooperate.
Especially targeted therapies are currently revolutionizing cancer treatment.
These drugs interfere with specific molecules involved in cancer cell growth and
survival. Traditional chemotherapy drugs, by contrast, act against all actively
dividing cells (National Cancer Institute 2015). The targeted therapy approach is
based on the molecular understanding of the cancerous cell. Because cancer
progression is facilitated by activation of oncogenes (tumor promoting proteins)
and inactivation of tumor suppressors, the tumor can be eradicated by reversing
these alterations. The key technology needed to identify the genetic alterations is
DNA sequencing and genotyping. This technology is costly and currently
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improving at a fast pace. For example, at the CIO Koln Bonn the methods and
machinery have been updated almost on a yearly basis between 2012 and 2015. The
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more advanced the technique, the less tumor material is needed for an increasing
number of genetic alterations to be identified. Furthermore, expert knowledge of
molecular biologists, pathologists and oncologists is required to interpret the vast
data and to conclude treatment options for the patients. Fortunately, the patient does
not have to travel to the next CCC to get the results since only a sample consisting

of a few cells is needed (Fig. 1).
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1.3 Economic Trends in Ambulatory Oncology

The advances in oncology reinforce the trend towards outpatient treatment
(‘ambulantization’). Less side effects and a patient-friendly administration of
drugs (oral instead of intravenous application) are two major factors contributing
to this trend. In recent years the German health policy sought to adapt to the medical
trends and to overcome the strict separation of ambulatory and inpatient care (Jahn
et al. 2012). In this context the question arises how economic issues can follow the
medical progress.

The outpatient reimbursement system in Germany is heterogeneous. Numerous
reforms over the last years led to a growing diversification of the outpatient sector.
Basically there are two separate systems:

(a) the outpatient system for office based physicians and
(b) the outpatient system in hospitals.

For hospitals there is no consistent form of reimbursement of outpatient treat-
ment. In fact there are more than a dozen different reimbursement systems. Based
on the Social Security Code V (SGB V) and also in the context of research-related
treatment at university hospitals the major options are (Liingen 2007):

* Appropriations, § 95 SGB V

» Disease management program, § 137 SGB V
 Integrated care, § 140 SGB V

e University outpatient system, § 117 SGB V
 Outpatient surgery in hospital, § 115 SGB V

+ Outpatient treatment in hospital, § 116 SGB V

Especially this fractured legal framework makes it difficult to overview and
control different reimbursement systems in the outpatient hospital sector (Liingen
and Rath 2010).

Since a few years the economic impact of the outpatient units in hospitals has
continuously been increasing. The following figure of § 116b registrations and
related health fund costs illustrates the development. From 2007 to 2011 there
was a steep increase in registrations and costs in this specific ambulatory reim-
bursement system (Fig. 2).

With two major health care reforms in 2007 and 2012 (“Gesetzliche Krankenver-
sicherung Wettbewerbsstarkungsgesetz GKV-WSG’ and “Versorgungsstruk-
turgesetz GKV-VStG”) the options of outpatient reimbursement in hospitals were
extended. One of the main goals was to improve intersectoral cooperation between
the traditional outpatient sector and the hospital. The § 116b SGB V comprises the
diagnostics and treatment of complex diseases including cancer and also requires
special qualifications of personnel, interdisciplinarity and special medical
equipment.
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Fig. 2 Development of ambulatory care in hospitals § 116b SGB V (based on Schmedders 2012)

Inclusion criteria for § 116b are:

« diseases with severe course of disease
 rare (orphan) diseases with a small number of cases and
« diseases which require highly specialized diagnostic and therapeutic measures.

The participation in the reimbursement according to § 116b depends on many
preconditions which have to be fulfilled by the health care providers. The directive
of the Federal Joint Committee contains specific requirements for the process and
structural quality e.g. requirements concerning organization, documentation, mini-
mum quantities of cases, quality assurance and collaboration with office-based
physicians. One of the biggest future challenges will be to fulfill personnel
requirements such as providing a leading team, a core team and a supporting
team from the two different sectors (Jahn et al. 2012). There has been a slow
development of the § 116b SGB V: The requirements of the first oncological
disease—gastrointestinal tumors—were defined as late as 2014.

Outpatient units in university hospitals are essential for medical research, teach-
ing and the training of the students and young doctors. Based on § 117 SGB V
university hospitals are allowed to do clinical research in an outpatient setting
(Wissenschaftsrat 2010). In practice, these units are fully integrated in the whole
ambulatory and teaching process at universities. Therefore, these outpatient
departments are also involved in patient treatment beyond clinical research. A
study on outpatient units at university hospitals from 2003 revealed that these
units also play an important role in the regular outpatient care (Lauterbach
et al. 2012). A lump sum is reimbursed and there is no cost-based re-financing
(Liingen 2007). In 2010, the German Council of Science and Humanities
recommended to reform the standard fee system to a more differentiated and
performance-based remuneration (Wissenschaftsrat 2010).
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2 Potential Solutions
2.1 Cross-Sectional Organization Design in Oncology

Traditional hospital structures follow a functional organization approach and are
characterized by departments in which each unit follows a profession (see Fig. 3).
This top-down hierarchy classification requires a high degree of standardization and
formalization but the complexity in dynamic health care markets limits this type of
organization. As a development from the function-orientation the divisional form
includes the concept of clinical governance that tries to integrate quality improve-
ment, patient-orientation and financial transparency. Highly specialized and auton-
omous departments generate an isolated perspective that emphasizes the lack of
interdisciplinarity. To avoid the conflict of integration and specialization cross-
sectional structures can be implemented. Especially in cancer treatment the combi-
nation of divisional and matrix modules allows an integrative cancer center struc-
ture that is essential for multidisciplinary treatment (Lauterbach et al. 2010).

In Germany, several types of cancer centers have been established at federal
level by the Federal Government (National Cancer Plan 2012), the German Cancer
Aid (Deutsche Krebshilfe, DKH) and the German Cancer Society (Deutsche
Krebsgesellschaft, DKG). These centers are typically located at hospitals—in this
setting many specialized medical and supportive departments work together at
central space. Three types of cancer centers can be distinguished: organ centers
(C), oncology centers (CC) and comprehensive cancer centers (CCC) (Fig. 4).

Organ centers are specialized in organ-related treatment of one cancer entity
(e.g. intestinal cancer or lung cancer). Hospitals with three or more organ centers
can consolidate those in an oncology center. These two types of cancer centers are
evaluated and certified by the DKG by certain quality requirements
(Krebsgesellschaft). Comprehensive cancer centers are located at university
hospitals. In addition, they perform basic and translational research (Pfaff
et al. 2011). A selected group of these academic centers are funded as Oncology
Centers of Excellence by the DKH. As of spring 2015, there are 13 Oncology
Centers of Excellence in Germany (Fig. 5).
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Fig. 4 Three stage model of oncology care in Germany

Fig. 5 Catchment area of the CIO Koln Bonn (own illustration, based on standard administrative
data of the university hospitals Koln and Bonn)
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The CIO Koln Bonn serves a catchment area of 4.5 million inhabitants, and it is
one of the largest CCCs in Germany. It integrates the university hospitals in Koln
and Bonn. All clinical units involved with the therapy and care of cancer patients
work together to systematically and consistently improve all medical and allied
health services provided for cancer patients.

2.2 The Future Lies in Networking

Within networks including office-based oncologists and regional hospitals patients
can be treated close to their home. Molecular diagnostics should be limited to
research-driven comprehensive cancer centers whereas patient treatment can be
provided in local practices and hospitals. For example, the Network Genomic
Medicine (NGM) Lung Cancer was founded in March 2010 by the Lung Cancer
Group Cologne and the Department of Pathology at the Cologne University Hospi-
tal. Initially limited to North Rhine-Westphalia (NRW) but currently represented by
over 200 nationwide interdisciplinary network partners (clinical oncologists,
molecular pathologists, surgeons etc.), NGM provides comprehensive and
centralized high-quality Next Generation Sequencing (NGS)-based multiplex
genotyping for all inoperable lung cancer patients and stands for the implementa-
tion of personalized medicine into the routine cancer care in Germany. The lung
panel covers DNA mutations and structural aberrations with a broad spectrum of
proto-oncogenes and tumor suppressor genes including all predictive biomarkers
for established targeted therapeutics, for drugs undergoing clinical trials and for the
rapidly emerging cancer immunotherapeutics. The obtained information is stored in
a central database established by NGM Lung Cancer. NGM focuses its work on
advanced lung cancer as the most frequent cause of cancer death in Europe and is
paradigmatic for the achievements of personalized cancer therapy (Buettner
et al. 2013; Levy et al. 2012). In particular, lung cancer treatment is not only a
medical challenge. The lack of curative treatment options and high prices of new
drugs raise new questions on health economics (Glossmann et al. 2010). The gained
mutational and immunologic profiles contain epidemiologic information which is
of importance for the evaluation of the cost efficacy of personalized lung cancer
care. Using the example of lung cancer as a prototype, the transfer of intersectoral
networking to other solid cancer entities (e.g. melanoma, colorectal cancer, upper
gastro-intestinal cancer and breast cancer) is possible. The algorithm of lung cancer
biomarker diagnostics may be transferable to the treatment of other solid tumors.
Personalized cancer therapy is based on the concept of oncogene addiction and uses
the vulnerability of molecularly defined tumor subgroups to specific inhibitors. The
evidence of significant improvement in overall survival by treatment with
personalized medicine compared to standard chemotherapy in lung cancer patients
who have previously been successfully genotyped (EGFR-mutant or ALK-
rearranged) is given (A genomics-based classification of human lung tumors
2013). A broad implementation of personalized medicine in Germany has to
accomplish comprehensive access of patients to molecular diagnostics and drugs,
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education of physicians and patients, evaluation of personalized treatment and cost-
reimbursement strategies. The AOK Rheinland/Hamburg, one of the largest public
health insurances in Germany, has contracted with NGM for full reimbursement of
molecular multiplex testing and initiation of a joint evaluation program in April
2014. In 2015, further nationwide public and private health insurances followed this
example and joined the integrated care contract. NGM reinforces networking by
focusing on centralized molecular diagnostic of tumor material and by giving
feedback to constituent partners to promote decentralized patient treatment and
improve know-how transfer. The establishment of further regional diagnostic
centers is planned to reinforce patients access to personalized treatment approaches
that are already in clinical evaluation. Apart from the participation in clinical trials,
the intersectoral networking enables data collection and evaluation and improves
non-commercial research within new therapeutic areas e.g. off-label use. These
data can be used by federal authorities as e.g. the Joint Federal Committee (G-BA),
for decision making related to the approval of new drugs, approval enhancements
etc. (Fig. 6).

23 Clinical Trial Management: The Backbone of Innovation

Conducting clinical trials is one of the main challenges for CCCs. Clinical trials are
time-consuming and expensive, but in oncology with focus on the evidence-based
medicine the process of conducting clinical research is indispensable being the
backbone of treatment progress and bringing benefits to patients through research
activity. In addition to evidence, in the long-term clinical research has a general
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impact on the conduct of care of those individuals who failed to join clinical trials.
Thus, clinical trials enable treatment opportunities besides the standards, comple-
ment daily practice and improve clinical care (Selby 2011). High-quality clinical
trials in oncology require dedicated interdisciplinary experts and well-defined
organizational structures (Herrmann and Sehner 2011) Clinical trials are time-
consuming and cost-intensive due to strict protocol-related regulations and contin-
uous monitoring, with staff being the main cost factor (Emanuel et al. 2003).
Clinical sites are supposed to establish standardized operating procedures (SOPs)
that have to be maintained and refreshed continually, and provide regular staff
training in accordance with the applicable law, all of which require additional
resources (Fink and Wicke 2010). There are only a few official guidelines for
cost calculation related to specific research procedures, e.g. assessment of adverse
events. Common German reimbursement systems for inpatient and outpatient
treatment (e.g. Diagnosis-related Group System, DRG) do not take into account
the particular tasks of study coordinators, different hourly-based rates considering
the level of experience of various study team members and high-level personnel or
institutional overheads. Hence, trial-related staff costs, e.g. set-up cost, recruitment
cost and study management effort beyond the patient treatment need to be calcu-
lated severally. Structural links and organizational interrelationships among
participating departments, hospital administration, external study groups,
authorities, clinical sponsors and clinical/ contract research organisations (CRO)
etc. make the trial-related intra- and inter-institutional coordination and study
management a big time-consuming and cost-intensive challenge. The CIO Koln
Bonn comprises world leading study groups (e.g. German CLL Study Group,
German Hodgkin Study Group and Lung Cancer Group Cologne) and several
decentralized clinical trial units subordinated to various internal departments.
Developing and maintaining an appropriately trained study team is essential to
the success of the quality of clinical trials (Baer et al. 2011). Not only medical staff
(physicians and study nurses) but also project/data managers, controllers and study
coordinators are involved to conduct clinical trials, especially on purpose of
investigator initiated trials (IIT). To improve transparency of the research site
costs the Clinical Trials Center Cologne (CTCC) offers various services to
decentralized clinical trial units (CTU) at the Cologne University Hospital. It has
developed the STudy site bUDGEting Tool (STUDGET). The STUDGET fee
schedule can be used for further budget and contract negotiation, the site personnel
can expeditiously compare the proposed budget with the STUDGET fees. In
addition, STUDGET can be used by investigators to calculate case payments
including institutional overheads for participating sites during the planning of
mono- or multicentre IITs (Arenz et al. 2014). Having a good handle of site costs
is essential to foster a transparent relationship between CTU and trial sponsor. Both
commercial and non-commercial sponsors prefer working with CTUs with a clear
overview of their research site costs being able to conduct the budget negotiation in
a professional and timely manner (Baer et al. 2010). Further challenges for
investigators and interdisciplinary study team members result from an increasing
complexity of regulations, the time and financial constraints and growing business
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aspects, e.g. the complexity of contracts and CRO pressures (English et al. 2010).
Therefore, adequate reimbursement is essential to establish and to manage success-
ful CTUs and study groups with broad opportunities and workforce excellence,
which in turn affects data quality, patient outcome, the overall duration of trials and
then again keeps the overall cost at a low level (Arenz et al. 2014).

24 Standardized Care and Interdisciplinarity

The kaizen quote by Taiichi Ohno' ‘Without standards there can be no improve-
ment.” applies especially to cancer care. Doctors and nurses should have access to
up-to-date standards to be able to treat patients with the best available care. Online
standard operating procedures (SOPs) are therefore a key tool. These electronic
documents are based on current national guidelines and are blended with center-
specific information. The specific information includes detailed descriptions on the
active clinical trials (e.g. of Cologne University Hospital) with in- and exclusion
criteria, hints on when to involve early intervention palliative care depending on
tumor entity and stage, an algorithm for psycho-oncological support and directions
on when to present the patient at a tumor board. SOPs are written by interdisciplin-
ary oncological project groups (IOP). The IOP coordinators are responsible for
keeping the SOPs updated and in consensus with all the group members from
various medical specialties. Comprehensive interdisciplinary cancer care embraces
an individualized, face-to-face medicine as well as the best available treatment
based on translational research and supplemented by supportive care.

The core structure is the interdisciplinary tumor ambulance. The key person is
the patient navigator. These navigators are trusted persons for the patients and their
families and they also organize all necessary steps of care including scheduling
interdisciplinary consultation hours, initiating molecular diagnostics and contacting
the study physicians for recruitment of patients into clinical trials. Furthermore,
they arrange early palliative care consultations, psycho-oncological support and
contact to self-help groups. Whenever avoidable, patients should not be sent from
one specialist to the next but rather the specialist to the patient. The interdisciplin-
ary tumor ambulance concentrates all these activities on one spot. For instance, in
the ambulance, early phase clinical trial teams take care of patients participating in
clinical trials. Also, the patient is not sent to the palliative care facilities but
(members of) interprofessional early palliative care teams meet with the patient
in the ambulance. These organizational structures are supported by services like
patient pathways, interdisciplinary tumor boards and special consultation hours for
first contact and second opinion for all cancer entities.

"The Japanese business man Taiichi Ohno is considered the father of the Toyota Production
System, which became/the precursor of lean manufacturing in the United States.
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3 Practical Experience

3.1 Comprehensive Cancer Centers as Hubs of Regional Care
Networks

From an organizational perspective the structures in a CCC should all be in line
with the purpose to provide the best available care for the cancer patient (Fig. 7).
There are four modules to be managed: Medicine and Care, Education and Science,
Hospital Management and CCC Organization.

These modules are embedded in a framework of quality standards and economic
limits and influenced by defined processes and regulatory limits of in- and outpa-
tient care (sectorization). Beyond these internal aspects, a CCC is part of a local
health network.

In cancer networks regional cooperation with external health care providers is
essential. These networks include office-based physicians as oncologists and
pathologists, specialized hospitals and CCCs. Based on the three step model of
oncology centers in Germany CCCs are university hospitals dedicated to do research
on more effective approaches to prevention, diagnostics and treatment of cancer.

Within the network the CCCs function as hubs to bring innovation to the patients
including molecular diagnostics, high-resolution functional molecular imaging and
new drugs within clinical trials as well as new concepts of early integration of
palliative care or integrating physical exercise during cancer treatment (Beckmann
et al. 2007).

Comprehensive
Cancer Center

Primary- & Secondary Processes

Medicine & Care Education & Science

(2]

9 o
CE) Module | [of:1,11-1¢ Module Il c
c Patient L
8 <
Ll

Hospital-Management CCC-Organization
Module Il Module IV

Division/Sector

Fig. 7 Functionality of comprehensive cancer centers
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3.2 Palliative Medicine and Psychosocial Care

Palliative medicine is mainly concerned with medical and nursing care of seriously
ill and dying people and it aims to reduce suffering from a disease. For a long time,
palliative medicine has been integrated only at a late stage of illness. Nevertheless,
current evidence of clinical trials shows that an early involvement of palliative
health care professionals significantly influences the course of disease. Effects are
e.g. improvement of the patients’ quality of life, prolonged survival or a reduction
of number of hospital stays (Pott and Domagk 2013).

In the field of oncology a unique concept has emerged in recent years: From the
time of diagnosis of incurable cancer the treating physicians involve the palliative
care team to ensure a broad oncologic care. Based on the patients’ symptoms and
needs these teams develop an appropriate supportive treatment together with the
patient. This approach of ‘early palliative care’ or ‘early integration’ is
recommended e.g. by the American Society of Clinical Oncology (ASCO)
(Gaertner et al. 2013). Figure 8 illustrates the intensity of palliative cancer care
needed over the course of disease (Gaertner et al. 2011).

Palliative medicine has become tremendously important and, like psycho-
oncology (see below), an integral part of the treatment and care of cancer patients
[Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften
e.V. (AWMF) 2014].
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Fig. 8 ASCO approach of integration of specialized palliative care with permission
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3.3 Psycho-Oncology

Psycho-oncology is a young discipline (Herschbach and Mandel 2011) which aims
to implement scientifically approved psychosocial aspects into the treatment and
care of patients (Holland et al. 2010). Psycho-oncology encompasses a wide range
of tasks aimed at supporting cancer patients and their families in dealing with the
disease and treatment effects, reduce mental stress and maintain a high level of
independence and thus quality of life. It is essential to recognize a psychosocial
burden at an early stage. The key element is the consequent use of diagnostic
screening tools for psychological distress and psychosocial needs (e.g. the Hospital
Anxiety and Depression Scale (HADS) (Herschbach and Weis 2010). Based on the
screening result a demand-oriented care approach of psycho-oncological
interventions can be offered at any time (psychosocial support in the diagnosis,
treatment, rehabilitation, aftercare and palliative care) (Mehnert 2014). Today
psycho-oncological care is part of oncological guidelines and a criterion for certifi-
cation as a cancer center by DKG and DKH. In addition, its importance is reflected
in the National Cancer Plan (Herschbach and Mandel 2011).

34 Oncological Training Therapy

Studies have shown a positive influence of sport therapeutic interventions on cancer
(Schmitz et al. 2010). Numerous side effects, such as fatigue, nausea, vomiting,
lymphedema, incontinence, atrophy etc. can be minimized by sports therapy. There
is evidence that especially in breast cancer, prostate cancer and hematological
diseases exercise programs can positively influence physical fitness, muscular
strength, the psyche and the quality of life (Hayes et al. 2009). The oncological
training therapy at the CIO Koln Bonn transfers recent scientific findings into
practical sports therapy.

3.5 Cancer Registries

Cancer registries store information about all cancer patients. There are two different
forms of cancer registries: population-based registries and clinical registries. The
second form discerns state-related as well as institution-related cancer registries.
The population-based registries only collect basic data such as name, date of birth,
sex, address, tumor type and stage. This data is used primarily to gather information
about the regional and national development of the cancer burden. These data sets
are also collected by the country-related cancer registries. In addition, they record
the diagnostic procedures as well as histological, molecular, treatment-related and
follow-up data.

Typically, each federal state in Germany runs a population-based cancer registry
and a state-based registry. They receive information of cancer cases from the whole
state by physicians, medical practices and hospitals (here, the institution-related
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cancer registries) (Robert Koch Institute). In most countries with cancer registries
data is forwarded to a central country registry (in Germany the Center for Cancer
Registry Data (ZfKD) at the Robert Koch Institute in Berlin. All the collected data
enables public health professionals to better understand and address the cancer
burden. Registry data is essential for programs which are focused on risk-related
behaviors (e.g. tobacco use and exposure to the sun) or on environmental risk
factors (e.g. radiation and chemical exposures). Such information is also essential
for detecting when and where cancer screening efforts should be enhanced and for
monitoring the treatment provided to cancer patients. In addition, solid registry data
are crucial to a variety of research efforts, including those aimed at evaluating the
effectiveness of cancer prevention, control or treatment programs. Figure 9
illustrates the flow of registry data in Germany.

In general, the quality of any registry database clearly depends on a careful
process that defines any element of the database to be collected. In Germany, this
task is assumed by the Working Group of German Tumor Centers (ADT) and the
Association of Population-based Cancer Registries in Germany (GEKID)
(Bundesministerium fiir Gesundheit 2012). These groups published a joint working
paper that includes all items necessary (standard oncologic basic data set)
(Bundesministerium fiir Gesundheit 2014). It is the theoretical background for
any cancer documentation.

However, the quantity and the level of diversification of medical and biological
information of patients with cancer has grown notably in the last years due to new
diagnostic and treatment options. All these data sets are saved in many different and
independent IT systems (e.g. clinical information system, pathology’s or
radiology’s database). Only by merging the data sets of all patients it is possible
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to create a big database that can deliver the necessary output for sound scientific
evaluation. Physicians, medical practices and hospitals deliver their single data to
the mentioned cancer registries. The aim is to gather a complete summary of patient
history, diagnosis, treatment and survival status for each oncologic patient.

The institution-related cancer registries are playing a crucial role. Usually, these
registries are implemented at hospitals with a focus on treatment of patients with
oncologic diseases. They collect on a smaller scale (in comparison to the country-
related registries) any oncological information of usually their own patients in one
database. In addition to the tasks discussed above, the captured data is utilized for
e.g. certifications and—at institutions like comprehensive cancer centers—for
research and evaluation of their own developments and patients’ treatment.

Merging the datasets poses one of the major challenges in the process but is
crucial. Only then cross-linking of data becomes possible which provides the basis
for medical and health-economic research.

The progress and the expansion of the structures of all cancer registries are
facilitated by national law. In Germany, several laws have been established in
the last two decades on national and federal state level. The first task was to define
the population-based data set. The latest laws aimed to foster the development of
the clinical cancer registries. With the Cancer Detection and Register Law the
cornerstone for the recording of clinical cancer information on the national level
was laid (Bundesministerium fiir Gesundheit, 2013). Tumor documentation
requires a lot of personnel resources which are currently not regularly financed.
Nevertheless, a lot of institutions run their own institution-related cancer registries.

4 Summary and Outlook

Cancer care is complex and challenges a comprehensive cancer center in a number
of ways. From an organizational perspective the structures need to be in line with
the purpose to provide the best available care. These structures include standardized
care and interdisciplinarity, clinical trials, DNA sequencing and genotyping
capacities and clinical cancer registries. Furthermore, the center needs to actively
participate in regional health care provider networks.

From a medical point of view there is a clear trend towards personalized
medicine. Beyond new diagnostics and treatment there are additional patient
needs that must be met including palliative and psycho-oncological support as
well as physical exercise.

From a political and financial perspective there is sectorization and a trend
towards ambulantization. Refunding for ambulatory care in hospitals remains
complex and inadequate.

From our perspective, cancer patients will survive longer with a good quality of
life thus leading to cancer as a chronic disease rather than a fast killer. The gain
comes with a downside: the financial burden for society will also increase and needs
to be faced.
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