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1
SCREENING PLATFORM TO ALLOCATE 
CANCER PATIENTS TO ONGOING CLINICAL
TRIALS WITH MOLECULAR TARGETING 
AGENTS. PROOF OF CONCEPT FOR 
METASTATIC ADENOCARCINOMA OF 
THE STOMACH OR THE GASTROESOPHAGEAL
JUNCTION WITH GROWTH RECEPTOR
AMPLIFICATION OR OVEREXPRESSION 

Dirk Arnold, Philippe Schafhausen, Alexander Stein and
Georgia Schilling

University Hospital Hamburg-Eppendorf (UKE), University
Comprehensive Cancer Center Hamburg (UCCH)

Background: Molecular targeting agents are used in various
types of haematological malignancies and solid tumours (e.g.
ALK-kinase or EGFR-inhibitors in non small cell lung
cancer, HER2-inhibitors in gastric or breast cancer, EGFR
targeting monoclonal antibodies in colorectal cancer,
antiCD52 or antiCD20 antibodies in Non Hodgkin’s
lymphomas). Treatment selection is based on receptor
mutations (EGFR), detection of fusion proteins (EML4-
ALK, BCR-ABL), receptors (HER2), or surface molecules
(CD20), or mutations in downstream signalling pathways
(KRAS, BRAF, PTEN). Current clinical drug development
will target molecular highly selected patient population,
which will be difficult to recruit in a common multicenter
phase II setting. Therefore, a network of clinical units,
screening patients for molecular markers and clinical
conditions, transferring data and/or tumour biopsies to a
central registry and/or pathology after obtaining informed
consent and finally enabling the allocation of the individual
patient to an ongoing clinical trial, might overcome this
emerging problem. University Cancer Center Hamburg
(UCCH) contains a local network of hospitals and private
oncology units around Hamburg with more than 20 partners.
Patients are being transferred for trial inclusion and treatment
decision in multi disciplinary boards. Furthermore a flying
study nurse system enables treatment of trial patients in
between the network at different locations. Methods: Based
on this network a central molecular and clinical screening
platform is currently being established within a clinical trial
for metastatic adenocarcinoma of the stomach or the
gastroesophageal junction with a growth receptor-targeting
agent for patients with amplified or overexpressed receptor,
which occur only in 10% of patients. To ensure recruitment
in the trial and improve access to investigational treatment
options the molecular profiling platform will be of particular
importance in this specific situation. Extending the platform
to other malignancies and targeting agents will be performed
in the nearer future. Conclusion: The presented molecular
and clinical screening platform may be a useful tool to

ensure recruitment in clinical trials and improve access to
investigational or molecular targeted treatment options for
cancer patients. 

2
PRIMARY RECTAL LYMPHOMA: 
A SATISFACTORY TREATMENT 
FOR AN UNUSUAL CASE

A. Azzarok, St. Kellermann, I. Kutschka von Rothenfeld, 
T. Winkler, T. Hirche and W.C.M. Dempke

Elbland Clinic Riesa, Medical Oncology and Pathology,
Riesa, Germany

Background: Lymphomas may occur throughout the whole
gastrointestinal tract. Compared to other gastrointestinal sites
as the most common extranodal location of non-Hodgkin
lymphoma (NHL), a rectal lymphoma either as a localized
lesion or as a manifestation of disseminated disease is very
rare. Given the rarity of the disease, several treatment
modalities have been proposed and published in the literature,
including surgical resection with and without adjuvant
chemoradiation, chemotherapy alone, and radiotherapy alone.
Unfortunately, up to now the optimal therapy is not well
defined. Case Report: A case of a 70 years old woman
presented with recurrent fresh rectal bleeding, tenesmus and
weight loss caused by a primary rectal MALT lymphoma of
large B cell type is reported. Following staging, the patient
was treated with a total of six cycles chemotherapy according
to the R-CHOP-21-protocol. Full regression of lymphoma
was observed in this patient, which was confirmed
endoscopically. The initial endoscopy revealed a
circumferential polypoid and an exophytic growing tumor,
and the EUS showed an increased wall thickness more than 5
mm with extension of the thickening beyond muscularis
propria. After therapy (chemoradiotherapy), the EUS showed
nearly normalisation of the rectal wall thickness. Endoscopy
revealed a complete regression of the polypoid growing
structure with macroendoscopic normalisation of the mucosa,
apart from residual scarring. Conclusion: Primary rectal
lymphoma can be treated without resection of the rectum,
although it is not possible to make a definitive conclusion of
optimal therapy due to lack of sufficient experience because
of the rarity of the disease. Generally, a bulky disease
restricted to rectum with a low-grade histology, and no
evidence of regional or distant lymphoma residues could be
managed by combined chemoradiotherapy. Surgical
intervention should be reserved only for complications and
failure of chemoradiotherapy. Rectal EUS appears to be a
reliable and a sensitive procedure for initial staging of the
disease, evaluation of treatment response, follow up and
detection of early relapse.
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3
PANCREAS SURGERY – RESEARCH, 
ACTUAL STATE AND TRENDS IN 
TUMOR DIAGNOSIS AND THERAPY

K. Bachmann and J.R. Izbicki

Klinik für Allgemein-, Viszeral- und 
Thoraxchirurgie, Zentrum für Operative Medizin
Universitätsklinikum Hamburg-Eppendorf, 
Hamburg, Germany

Pancreas cancer is one of the major causes of cancer-related
death, with a 5-year survival rate of only about 5% in the
majority of cases due to the fact that the patients are
diagnosed at advanced clinical stages. Oftentimes and in spite
of all diagnostic advancements the preoperative collection of
cancer tissue and histological evidence for pancreatic cancer
is not successful. Radical resection is the only treatment
which significantly prolongs survival in patients with
pancreas cancer and at specialized clinics the mortality and
morbidity rate has dropped. To improve the outcome, a center
of excellence consisting of endoscopy, surgery, radiology and
oncology is necessary. In latest studies, even resections of
tumor-infiltrated arteries (Arteria hepatica) or veins (Vena
portae) and resections in some cases of patients with liver
metastasis have been shown to result in life prolongation,
although extended lymphadenectomy did not result in
prolonged survival time. Developemnt of a set of useful
biomarkers for patients, who benefit from surgery, will be an
important step forward to individualizing the treatment of
pancreas cancer patients.

4
IMMUNOLOGICAL MARKERS FOR 
BREAST CANCER – REVIEW

V. Barak

Immunology Laboratory for Tumor Diagnosis, Hadassah-
Hebrew University Medical Center, Jerusalem, Israel

Study Objectives: Immunotherapy of breast cancer patients
(pts) has been shown to be effective together with hormono-
or chemo-therapies. Various studies have evaluated the
number of lymphocyte subpopulations and the activities of
T, B, monocytes, macrophages or NK cells. We evaluated the
potential of cytokine levels as immune markers in
comparison to established tumor markers, as for treatment
response and prognosis in those patients. Methods: A clinical
randomized study was performed on 60 advanced breast
cancer patients treated by immunotherapy (interferon β and
γ) in combination with hormono-therapy (Megace or
Tamoxifen). Clinical evaluation included CT, bone scan and

tumor markers. Cytokine levels of IFNγ and of sIL-R, as
main immune parameters, as well as inflammatory cytokines
(IL-1, IL-6, IL-8, IL-18, TNF α) or the anti-inflammatory
cytokine IL-10 levels, were evaluated and correlated to
clinical response according to UICC criteria (partial or
complete response, stable or progressive disease). Levels of
cytokines were also correlated to tumor markers levels –
CEA, CA15-3, CA125. Results: Decreases (50-85%) in
inflammatory cytokines and in sIL-2R levels (p<0.05) were
associated with a favorable clinical response, while increases
(p<0.05) - with progression of disease. A significant and
dramatic increase in IFNγ correlated to the best
responsiveness, mainly in the group of Tamoxifen-treated
patients. Conclusion: The best immune evaluation markers
for breast cancer patients treated with immunotherapy, as to
evaluation of response to therapy and prognosis, were sIL-
2R and IFNγ levels. These markers also correlated with the
tumor marker levels and their changes.

5
NEW MARKERS FOR PREDICTING METASTATIC
UVEAL MELANOMA: IGF-1, VEGF, SIL-2R

V. Barak

Immunology Laboratory for Tumor Diagnosis and
Department of Ophthalmology Hadassah - Hebrew
University Medical Center, Jerusalem, Israel

Study Objectives: To evaluate the potential of molecules
implicated in the pathophysiology of Uveal Melanoma
(UM) as IGF-1, VEGF and sIL-2R, in the early detection of
liver metastasis in patients with UM. Methods: Serum levels
of IGF-1, VEGF and sIL-2R were analyzed by ELISA for
118 patients in 3 different groups: 55 UM patients who did
not develop metastasis 10 years after initial diagnosis (DF),
22 metastatic patients and 41 healthy subjects. Matched
pairs univariate analysis was performed for the 22 metastatic
patients: 12 and 6 months before the diagnosis of metastasis
and at the day of diagnosis. The levels of the biomarkers
were compared between the control, DF and metastatic UM
patients’ group, by ANOVA and Student t-test. Results: The
mean±SD levels for the control, 10yDF, and metastatic
groups were: 152.47±15.91, 115.18±13.78, and 96.31±21.59
ng/ml, respectively (p=0.0006). IGF-1 serum levels have
been statistically significantly higher in the control group
compared to both DF patients. (p=0.006) and metastatic
UM patients. (p=0.0003). In the matched pairs analysis the
mean IGF-1 level increased from 12 months prior to
diagnosis of liver metastasis to 6 months prior to diagnosis
by 28.4% (p=0.0193), and decreased from 6 months prior
to diagnosis to the day of diagnosis by 10.7% (p=0.2435).
For VEGF and sIL-2R, higher levels were detected in
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metastatic patients. as compared to DF and controls.
Significant increases in levels of both VEGF and sIL-2R
(p<0.05) were demonstrated prior to metastasis detection in
the UM patients. Conclusion: IGF-1 levels in UM patients
were significantly lower compared to healthy subjects and
the lowest levels were found in metastatic patients.
Therefore, decreases in IGF levels may predict metastasis
formation. Increases of VEGF and sIL-2R levels may also
predict the development of metastasis in UM patients.

6
EXTRAMEDULLARY ORGAN MYELOMA
MANIFESTATIONS AND SOFT TISSUE
INVOLVEMENT GROWING PER 
CONTINUITATEM FROM BONE OSTEOLYSES IN
PATIENTS WITH MULTIPLE MYELOMA SHOW
SIMILAR INCIDENCES OF TP53 DELETION

L. Billecke1, E.M. Murga Penas1, A.M. May2, 
M. Engelhardt3, A. Nagler4, M. Leiba4, G. Schiby5, 
N. Kröger6, J. Zustin7, A. Marx8, J. Matschke9, 
M. Tiemann10, E. Gökkurt11, 
C. Bokemeyer1 and G. Schilling1

1Department of Oncology, Hematology and Bone Marrow
Transplantation with Section Pneumology, Hubertus Wald
Cancer Center, University Hospital Hamburg-Eppendorf,
Hamburg, Germany, 2Department of Pathology, Freiburg
University Medical Center, Freiburg, Germany, 3Department
of Hematology and Oncology, Freiburg University Medical
Center, Freiburg, Germany, 4Division of Hematology and
Bone Marrow Transplantation, Chaim Sheba Medical
Center, Tel-Hashomer, Israel, 5Divison of Pathology, Chaim
Sheba Medical Center, Tel-Hashomer, Israel, 6Department
of Stem Cell Transplantation, Hubertus Wald Cancer Center,
University Hospital Hamburg-Eppendorf, Germany,
7Institute of Pathology, Hubertus Wald Cancer Center,
University Hospital Hamburg-Eppendorf, Hamburg,
Germany, 8Institute of Neuropathology, University Hospital
Hamburg-Eppendorf, Hamburg, Germany, 9Institute of
Hematopathology, University Hospital Hamburg-Eppendorf,
Hamburg, Germany, 10Institute of Hematopathology,
Hamburg, Germany, 11Department of Hematology and
Oncology, University Hospital, Germany

Extramedullary (EM) organ impairment is a rare and late
event in the course of multiple myeloma (MM) disease. It is
associated with a very rapid clinical progression and an
unfavourable outcome, due to refractoriness to chemotherapy.
Recent studies suggest a correlation between the clinical
course of patients with EM organ impairment and specific
genetic aberrations, especially deletion of the tumor
suppressor gene TP53 on 17p13. In this context one FISH

study of 9 MM patients reported that the incidence of TP53
deletions in the bone marrow of MM patients with central
nervous system (CNS) involvement was about 75% higher
than in the MM patient without CNS involvement. However,
there is a lack of genetic data for extramedullary
manifestations. Methods: We herein report the first
cytogenetic investigation of diverse EM-organ manifestations
with a new technique of cIg-FISH on paraffin sections,
developed in our laboratory. We analysed 17 MM patients
with EM-organ impairment and 14 MM patients with bone or
soft tissue involvement originating from bone lesions (control
group). Extramedullary organ involvements comprised
biopsies from skin, pleura, pleural effusion, uterus, liver,
CNS, subcutaneous soft tissue, lymph node and thyroid
gland, attained at different stages of the disease. The second
group consisted of bone lesions or surrounding soft tissue,
like muscle, which was infiltrated per continuitatem, which
is frequently seen already at initial diagnosis. We compared
the incidences of aberrations of the most important prognostic
chromosomal regions in MM. Results and Discussion: We
showed a deletion of TP53 in 29% vs. 21%, c-myc-
overrepresentation in 25% vs. 29%, deletion of 13q14 in 25%
vs. 29% and translocation t(4;14) in 41% vs. 23%.
Interestingly, this is in contrast to detection of a higher
incidence of TP53 deletions in MM patients with CNS-
involvement, supporting the hypothesis described above.
Further investigations on a larger patient cohort are needed to
prove our surprising findings. 

7
HPV-DNA IN ENDOMETRIAL CANCER

Th. Blankenstein, M. Montag, S. Schulze, 
Ch. Kuhn, K. Friese and I. Mylonas 

First Department of Obstetrics and Gynecology, Ludwig-
Maximilians University, Munich, Germany

Background: The potential role of HPV in the pathogenesis
of endometrial carcinoma remains inconclusive despite of
some data concerning endometrioid carcinoma with
squamous differentiation. The aim of this study was to test
for HPV-DNA expression in a series of normal human
endometrial tissue as well as in type I and II endometrial
carcinoma. Materials and Methods: Sixty tissue specimens
from patients with endometrial carcinoma and 10 normal
endometrial tissue samples were analysed using the GenPoint
HPV DNA Probe Cocktail (Dako, Glostrup, Denmark).
Results: In 28.3% of the endometrial carcinoma samples
HPV-high-risk-DNA could be detected, whereas no detection
could be made in normal endometrial tissue. Although there
was a higher percentage of HPV-positivity in type-II-
carcinomas (39.1%) than in type-I-carcinomas (21.6%) no
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difference in survival was observed. Conclusion: HPV-DNA
could be detected in endometrial carcinomas but not in
normal endometrial tissue. Therefore, HPV may play a role
in the carcinogenesis of human endometrial carcinomas.

8
THE ROLE OF EXERCISE IN THE PREVENTION,
TREATMENT AND REHABILITATION OF CANCER 

D. Bukac

ISSW, Univeristät Heidelberg, Heidelberg, Germany

This talk aims at addressing the following questions: 1. What
is the role of exercise in general in the prevention, treatment
and rehabilitation of cancer? 2. What is the effect of
resistance training for cancer patients regarding psychological
variables, muscle size, muscle function, body composition,
immune and endocrine function? 3. How should training
programs be modified to fit the needs of cancer patients?
Most recommendations regarding physical activity and cancer
are focusing on endurance exercise, but the value of
resistance training is becoming more and more evident.
Resistance training has an individual role for improving the
quality of life in cancer patients. Training with external
resistance is able to produce very specific adaptations on the
human body depending on the acute training variables (i.e.
intensity, time under tension, involved muscle mass during
repetition, etc.). Studies exploring the effects of resistance
training on cancer differ widely regarding this variables. As
an example preventing the loss of muscle mass or even
gaining some can be influenced highly by changing these
training parameters. 

9
FUNCTIONAL RESECTION LASER SURGERY
(FRLS) AND INTENSITY MODULATING
RADIOTHERAPY (IMRT) FOR 
HEAD AND NECK CANCER PATIENTS 

J. Büntzel1, K. Fernschild2 and W. Oehler3

1Department of Otolaryngology, Head and Neck Surgery,
2Department of Radiooncology, Südharzkrankenhaus
Nordhausen, and 3Tumorzentrum Nordhausen, Nordhausen,
Germany

Objective: IMRT and FRLS are both well established in the
therapy of head and neck cancers. Is the combination of both
strategies possible, and does it offer a new therapy option for
advanced cancer too? Materials and Methods: We have
analyzed all data of the tumour registration data base of the
state Thuringia. Between 2001 and 2009, our departments

have performed IMRT in total in 191 patients because of
advanced HNC (stage III or IV UICC) (larynx IMRT+FRLS
n=21, larynx IMRT n=7, otherHNC IMRT+FRLS n=124,
oHNC IMRT n=39). We have included 24 female and 167
male patients in this study. All patients were followed up for
at least 18 month. The survival was calculated according to
the Kaplan Meier method for all subgroups (larynx
IMRT+FRLS, larynx IMRT, oHNC IMRT+FRLS, oHNC
IMRT) by SPSS. Results: The combination therapy has
shown the following survival rates for laryngeal cancer
patients: 3 years 56% (CI 38-74%), 5 years 47% (CI 28-
64%), 10 years 37% (CI 17-58%). If radiotherapy was
performed alone, the survival rates differed significantly: 3
years 34% (CI 5-69%), 5 years 34% (CI 5-69%), 10 years
17% (CI 1-53%). HNC patients with other localizations had
benefit by the combination therapy too: survival at 3 years
46% (CI 36-55%), 5 years 34% (24-44%), 10 years 21% (7-
41%) compared to survival at 3, 5 and 10 years of 29% (9-
52%). Furthermore we compared the median survival times
of all groups: larynx IMRT+FRLS vs. larynx IMRT: 3.9 years
vs. 1.6 years, p<0.01; oHNC IMRT+FRLS vs. oHNC IMRT:
2.6 years vs. 0.8 years, p<0.01. Conclusion: The combination
of IMRT and FRLS offers a significant improvement in the
therapy of advanced head and neck cancer patients regarding
survival. Organ preservation may become a realistic aim of
the therapy in these HNC patients. 

10
NUTRITIONAL SUPPORT (NS) FOR HEAD 
AND NECK CANCER PATIENTS BEFORE
IRRADIATION: RESULTS OF A PILOT PROJECT

J. Büntzel1, H. Büntzel2, R. Böhme3 and W. Oehler3

1Department of Otolaryngology, Head Neck Surgery,
Südharzkrankenhaus Nordhausen, 2Palliative Care Unit,
Südharzkrankenhaus Nordhausen, and 3Department of
Radiooncology, Südharzkrankenhaus Nordhausen,
Nordhausen, Germany

Objective: Nutritional problems are the most common reason
for gaps in the radiotherapy of head and neck cancer patients. Is
the pre-irradiation improvement of nutritional status a way to
avoid toxicities and to decrease gaps? Methods: We have
analyzed (matched pair) the effect of IV application of
1.000kcal per day about two weeks before RT. 20 high-risc-
patients were treated (10 primary irradiation, 10 adjuvant
irradiation). These patients were compared to a control group
(equivalent age, localization, tumor stage, type of RT). A high-
risk patient was characterized by bioimpedance analysis (BIA)
phase angles <4.0˚ or <5.0˚(age >60 years/age <60 years).
Nutritional advice was offered to both groups. Results: Gaps of
irradiation were seen in 0 patients of NS group, compared to 3
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patients of the control group (p<0.05). The median total number
of irradiation days was 51 days in the NC group compared to 55
days in the controls (p=0.10). Grade ¾ toxicities (RTOG) were
seen in three patients with nutritional support and eight patients
of the control group (p<0.05). Conclusion: This pilot project
has shown some positive impact of NS on the acceptance of RT
in head and neck cancer patients. The hypothesis should be
proved in a larger prospective trial. 

11
PALLIATIVE CARE UNIT (PCU) IN A MUNICIPAL 
HOSPITAL IN EASTERN GERMANY

H. Büntzel1 and J. Büntzel2

1Palliative Care Unit, and 2Department of Otolaryngology,
Head Neck Surgery, Südharzkrankenhaus Nordhausen,
Nordhausen, Germany

The establishment of PCU has brought a new culture of care at
the end of life. Materials and Methods: We analyzed the PCU
data of the Municipal Hospital Nordhausen (812 beds) from
January to December 2010 (according to the midnight
statistics). The PCU of the Hospital was founded 5 years ago
and has 9 beds. The diagnosis of the patients was categorized
regarding the PCU collecting list. Results: 432 patients were
treated at the PCU, e.g. 1.52% of all hospital patients. The
majority were men (310 male, 122 female). The mean duration
of hospitalization was 7.8 days (7.3 days at the hospital). The
capacity utilization was 102%. The patients came from
following departments: Medical oncology and haematology 203
(47%), otolaryngology 86 (19.9%), urology 51 (11.8%), surgery
26 (6%), radiotherapy 25 (5.8%), neurology/neurosurgery 12
(2.8%), gynaecology 11 (2.5%), others 18 (4.2%). Cancer was
the main baseline-diagnosis in 412/432 patients (95.4%).
Patients with following non-malignant diagnosis were also
treated at the PCU: heart injury 9 patients, kidney injury 2
patients, chronic inflammatory bowel disease 2 patients, ALS 2
patients, accident victims 5 patients. Conclusion: Large
municipal hospitals should await a rate of 2% PCU patients.

12
BIOIMPEDANCE ANALYSIS IN THE FOLLOW UP
OF HEAD AND NECK CANCER PATIENTS

Jens Büntzel1, Heike Büntzel3, Jens Putziger4

and Oliver Micke2

1Department of Otolaryngology, Head Neck Surgery,
Südharzkrankenhaus Nordhausen, 2Department of
Radiotherapy, Franziskus Hospital Bielefeld, 3Palliative
Care Unit, Südharzkrankenhaus Nordhausen, 4Leipziger
Modell®, Fuldabrück, Germany

Objective: Bioimpedance analysis (BIA) is an established
procedure to get information about the nutritional status of
cancer patients. Is the phase angle of BIA a relevant marker
to monitor the follow up of a head and neck cancer disease?
Methods: Between 2009 and 2011 we have performed BIAs
in 66 male head and neck cancer patients. 27 patients (41%)
were still under nutritional management, 39 (59%) had
already died. We analyzed the first and the last measurement
data of all patients. All BIAs were performed with biacorpus
RX4000, MEDI CAL Healthcare GmbH, Karlsruhe,
Germany). Results: The group of living patients has shown a
shift of phase angle from 4.8˚to 5.2˚during the nutritional
support. The body mass index (BMI) had not changed (23.6
kg/m2). The calculated body cell mass increased from 25kg
(range 9.0-37.0) to 26.5kg (range 15.0-42.0). The group of
died patients has shown a contrary shift of phase angle from
4.2˚to 3.7˚despite continuing the nutritional management.
BMI decreased from 24.3kg/m2 (range 14.7-33.1) to
22.4kg/m2 (range 14.2-30.0). The calculated body cell mass
decreased from 21.9kg (range 10.0-35.0) to 18.5kg (range
5.3-26.6). Conclusion: These first data have shown that BIA
depends on the follow up of the individual patient. 

13
CLINICAL IMPORTANCE OF PCA-3 TEST

F. Chun, A. Haese and M. Graefen

Klinik und Poliklinik für Urologie; Universitätsklinikum
Hamburg-Eppendorf Martini Klinik, Prostatakarzinom
Zentrum; Universitätsklinikum Hamburg-Eppendorf,
Hamburg, Germany

Specific Objective: Newly discovered biomarkers should
ideally prove clinical usefulness, provide additional detection,
staging and prognosis information to improve individual risk
assessment, and potentially permit target-specific cancer
therapy. The novel urinary biomarker Prostate cancer gene 3
(PCA3)holds great promises in the field of prostate cancer
(PCa). Methods: We reviewed, displayed and evaluated the
current evidence regarding PCA3’s biological and analytic
approach in PCa detection, staging and prognosis, and its
potential perspectives as a therapeutic target. Results: For early
detection, PCA3 is superior over established PSA and %free
PSA and improves diagnostic accuracy as expressed in
externally validated PCA3-based nomograms in men with an
elevated PSA undergoint first or repeat prostate biopsies. In the
staging setting, PCA3 independently predicts low volume
disease and pathological insignificant PCa, but is not associated
with locally advanced disease and limited in the prediction of
aggressive cancer. In men undergoing active surveillance PCA3
did not detect short-term biopsy progression. Preliminary data
demonstrate that combining PCA3 with other new biomarkers
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(e.g. TMPRSS2-ERG fusion) may further improve diagnostic
and prognostic accuracy. Finally the first “PCA3-Gene-
ViroTherapy” study demonstrated excellent anti-tumor efficacy.
Conclusion: PCA3, integrated in novel biopsy nomograms or
risk stratification tools, can be used to counsel or confirm
biopsy indications. Using PCA3 together with established
staging risk factor can assist clinicians in specific pre-treatment
decision making. Combinations with other new diagnostic or
prognostic biomarkers and development of PCA3-based gene
therapy concepts might reflect promising perspectives in the
future.

14
CALPONIN-H2 AS POTENTIAL 
SERUM-BASED MARKER FOR EARLY 
BREAST CANCER DETECTION

M. Debald1, S. Franken2, L. C. Heukamp3, A. Linke4, 
M. Wolfgarten1, M. Braun1, K.-J. Walgenbach1, 
Ch. Rudlowski1, St. Holdenrieder4, W. Kuhn1, 
G. Hartmann4 and G. Walgenbach-Brünagel4

1Department of Obstetrics and Gynecology, Centre for
Integrated Oncology, 2Institute for Biochemistry and
Molecular Biology, 3Institute of Pathology, Centre for
Integrated Oncology, 4Institute for Clinical Chemistry and
Clinical Pharmacology, Centre for Integrated Oncology,
University of Bonn, Germany

Purpose: Breast cancer is the most commonly diagnosed type
of cancer and a major cause of death in women. To date,
clinical breast examination, imaging by mammography as well
as tumor biopsy are the only recommended methods for breast
cancer screening. Reliable biomarkers are urgently needed to
improve early detection or to provide prognosis for each
individual patient through expression levels in tumor tissue or
body fluids. Methods: The nuclear matrix composition of
human breast cancer tissue (n=14), benign control tissues
(n=2) and healthy control tissues (n=2) was analyzed by high-
resolution two-dimensional gel electrophoresis and mass
spectrometry. The identified proteins were validated by one-
dimensional immunoblot in an individual sample set. A
sandwich ELISA was used to determine the serum levels of
calponin-h2 in breast cancer patients (n=11) and healthy
controls (n=5). Results: We identified five proteins that were
up-regulated in human breast cancer tissue (14/14), but absent
in any of the four healthy and benign control tissues
(p=0.0003). These spots were also present in the investigated
human breast cancer cell lines outlining the epithelial
character of the identified proteins. One of these breast cancer
specific proteins has been confirmed to be calponin-h2 by
mass spectrometry and one-dimensional immunoblot.
Compared to healthy controls, serum levels of calponin-h2

were significantly increased in patients with early breast
cancer (p=0.022). Conclusion: Calponin h2 has been shown
to be a potential serum-based marker for early breast cancer
detection. Further studies are ongoing to validate these
promising results in a larger sample set. 

15
PONATINIB, A NEW DRUG FOR CML PATIENTS
HARBORING THE T315I MUTATION

W.C.M. Dempke, B. Rolinski and R. Zippel

Elbland Clinic Riesa, Medical Oncology, Riesa, Germany

Chronic myeloid leukemia (CML) is characterized by the
(9;22)(q34;q11) translocation, which is cytogenetically visible
as the Philadelphia chromosome (Ph) that gives rise to the
bcr-abl fusion protein. Bcr-abl is a constitutively active
tyrosine kinase that drives survival and proliferation through
multiple downstream pathways. Currently, there are no
approved therapies for patients with CML or for patients with
Ph+ acute lymphoblastic leukemia (Ph+ ALL) who develop
resistance or intolerance to the second-generation tyrosine
kinase inhibitors (TKIs), dasatinib or nilotinib. In addition,
none of the currently approved treatments are effective
against the T315I mutation. Ponatinib (AP24534) is a next-
generation small-molecule multitargeted TKI inhibiting pan-
bcr-abl, VEGF-R2, FGF-R1, PDGF-Rα, and Flt-3. In
preclinical CML studies, it potently inhibits native and all
known mutant forms of bcr-abl including the T315I mutation.
Preliminary analysis of data from a phase I study revealed
evidence of antitumor activity in patients with resistance to
approved second-generation TKIs, dasatinib and nilotinib,
including patients with the T315I mutation of bcr-abl. To date
no other bcr-abl kinase inhibitor has been shown to have this
potential as a single agent. The drug is currently under
clinical investigation in a phase II programme in patients with
CML or with Ph+ ALL who are resistant or intolerant to prior
TKI therapy or in those patients with a T315I mutation. As
src, VEGF-R2, FGF-R1, and PDGF-Rα family kinases are
potential targets in a variety of other malignancies, this
supports the potential testing of ponatinib in a wider range of
cancers. 
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REAL-TIME CELL ANALYSIS (RTCA) OF 
HUMAN CANCER CELL LINES AFTER
CHEMOTHERAPY WITH FUNCTIONALIZED
MAGNETIC NANOPARTICLES

S. Dürr1, S. Lyer1, J. Mann1, C. Janko2, 
M. Herrmann2, R. Tietze1, E. Schreiber1 and C. Alexiou1
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1Department of Oto-Rhino-Laryngology, Head and Neck
Surgery, Section for Experimental Oncology and
Nanomedicine, Else Kröner-Fresenius-Stiftung-
Professorship, 2Institute for Clinical Immunology and
Rheumatology, Department of Internal Medicine III,
University Medical Center Erlangen, Germany

Introduction: Magnetic Drug Targeting (MDT) is a new and
innovative approach in cancer treatment. To avoid the adverse
effects of chemotherapy, the therapeutic agent is linked to
superparamagnetic nanoparticles, which are injected into a
tumor supporting artery and focused by an external magnetic
field to the tumor region, to have a maximum local impact.
Analysis of nanoparticles and the chemotherapeutic substance
(e.g. Mitoxantrone) in a human cancer cell culture (e.g. MCF-
7) was performed to gain information for in vivo applications.
Methods: The effect of pure mitoxantrone (MTO) and MTO
bound to nanoparticles was tested on a human breast cancer
cell line using Real-Time Cell Analysis (RTCA) and LDH-
Assay. RTCA was performed by impedance-measuring. The
impedance was expressed in the Cell Index (CI), which is a
parameter for cell viability. Results and Discussion: RTCA
showed that MTO bound to functionalized nanoparticles was
more toxic than the drug alone. The CI was clearly faster
decreased by adding the chemotherapeutics bound to
functionalized nanoparticles than adding the pure drug.
However, in first experiments the particles themselves showed
no toxicity in therapeutically relevant concentrations. These
results could be confirmed by LDH-Assay. Conclusion: The
toxic effect of chemotherapeutic agents (e.g. mitoxantrone)
on human cancer cell lines (e.g. MCF-7) can be enhanced, if
these drugs are bound to magnetic nanoparticles. A better
understanding of the effectiveness of MDT as a new and
innovative cancer treatment should be justified. 

Interdisziplinäres Zentrum für Klinische Forschung Erlangen, Else
Kröner-Fresenius-Stiftung, Bad Homburg v. d. H., Germany.
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PEPTIDOMIMETIC GNRH ANTAGONIST AEZS 
115 INHIBITS THE GROWTH OF OVARIAN 
AND ENDOMETRIAL CANCER CELLS 

J.B. Engel, H. Jens, M. Susanne, H. Sebastian, S.E. Segerer,
M. Krockenberger, J. Diessner, J. Dietl and A. Hönig

Department of Obstetrics and Gynecology, University of
Wuerzburg, Wuerzburg, Germany

Introduction: AEZS-115 (Aeterna Zentaris GmbH,
Frankfurt/M, Germany) is an orally active peptidomimetic
antagonist of GnRH. In various tumors an autocrine growth
promoting loop has been described for GnRH. The current

study evaluates the anti-tumor activity and mechanism of
action of AEZS 115 in models of ovarian and endometrial
cancers. Methods: Human A2780, Acis2780, OAW-42,
OVCAR-3, SKOV-3, Hec1A and Ishikawa cells were
analyzed for GnRH receptor expression by RT-PCR and
Western blotting. These cell lines were incubated with AEZS-
115 at 1, 10 and 100 μm for 24h, 48h, and 72h and the
number of viable cells was determined. Cell cycle FACS
analyses was performed with increasing concentrations of
AEZS-115. Further FACS analysis was performed to
discriminate between induced apoptosis and necrosis. Results:
A2780, Acis2780, OAW-42, OVCAR-3, SKOV-3, Hec1A and
Ishikawa cells expressed GnRH receptors as demonstrated by
mRNA and protein analysis. GnRH-antagonist AEZS 115
inhibited growth of all cell lines, in a dose and time
dependent manner. IC50 values at 48h of incubation were
between 7 and 17.5 μm and for 72 h between 4.5 and 12.5
μm. IC50 values for ovarian and endometrial cancer cells were
rather similar. Of note, the cytotoxic effect of AEZS-115 did
not correlate with GnRH-receptor expression of the tumor
cells. These results obtained by crystal violet staining were
confirmed by additional luminometric evaluation of the ATP
content. Cell cycle FACS analysis revealed that both
apoptosis and necrosis are induced by AEZS-115.
Conclusion: GnRH antagonist AEZS-115 showed substantial
anti-tumor activity in ovarian as well as endometrial cancer
cell lines. This new treatment approach has the potential to
show a very advantageous therapeutic index. The good
antitumor-activity makes AEZS-115 a promising candidate
for in vivo studies in these tumor entities. 
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ANTITUMOR ACTIVITY OF PI3K 
ANTAGONIST AEZS126* IN MODELS OF 
TRIPLE NEGATIVE BREAST CANCER

J.B. Engel, H. Schmidt, S, Häussler, J. Diessner, J. Hahne,
S. Meyer, J. Wischhusen, J. Dietl and A. Hönig

Department of Obstetrics and Gynecology, University of
Wuerzburg, Germany

Introduction: Triple-negative breast cancers (TNBC) are
characterized by aggressive growth and early metastatic
spread. As induction of the PI3K/pAKT pathway is
frequently observed in triple negative breast cancer, we
evaluated selective PI3K-inhibitor AEZS 126
(Aeterna/Zentaris GmbH, Frankfurt, Germany) in preclinical
models of TNBC. Study Design: Triple-negative human
breast cancer cell lines HCC 1937, HCC 1806, MDA MB
468, and as control ER positive MCF7 cells were treated
with increasing concentrations of AEZS126. Cells were
incubated for 24, 48 and 72 h in serum-free and serum-
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containing medium, in order to evaluate cytotoxic effects in
proliferating as well as in metabolically inactive cells.
Induction of apoptosis was tested by cleavage of PARP and
caspase 3 as demonstrated by Western blot analysis.
Subsequently cells were coincubated with AEZS126 and
multi-caspase inhibitor ZVAD-fmk, in order to check if
apoptosis induced by AEZS126 can be abrogated by
inhibition of classical apoptosis. Cytotoxic effects were
evaluated by the crystal-violet assay. To investigate in which
phase of the cell cycle cytotoxicity was most pronounced,
cell cycle FACS analysis was performed after treatment with
various concentrations of AEZS126. Results: PI3K
antagonist showed anti-tumor activity in all cell lines tested,
with EC 50s of 1.9 μM in HCC-1937; 0.8 μM in HCC-1806;
1.6 μM in MCF-7 and 0.6 μM in MDA-MB468 if incubated
for 48h. If cells were incubated for 72 h we found EC 50s
of 1.2 μM for HCC1937, of 0.6 μM for HCC1806, of 1.4
μM for MCF7 and of 0.4 μM for MDA-MB468. AESZS126
induced cleavage of PARP and procaspase 3 indicating
induction of classical apoptosis. However, cytotoxic effects
of AEZS126 were not decreased by multi-caspase inhibitor
ZVAD-fmk. Cell-cycle FACS analysis showed, that sub-G0/1
fraction (indicating apoptotic/necrotic cells) was increased
and G2 fraction was decreased dose-dependently by
treatment with AEZS126. Conclusion: AEZS 126 showed
good anti-tumor activity in in vitro models of triple negative
breast cancers. The main mechanism of cytotoxicity was
programmed cell death, which could not be abrogated by
multi-caspase inhibition. Due to the good anti-tumor activity
and the favorable toxicity profile, AEZS126 in combination
with chemotherapy is a promising candidate for clinical
testing in TNBC. 
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EVALUATION OF SERUM HUMAN EPIDIDYMIS
PROTEIN 4 (HE4) IN PATIENTS WITH MALIGNANT
AND NON-MALIGNANT DISEASES: 
COMPARISON WITH CA 125

J.M. Escudero, R. Molina, JM Auge, L. Foj, 
L. Ferro and X. Filella

Laboratory of Clinical Biochemistry (Unit for Cancer
Research), Hospital Clínic. Medical School, Barcelona,
Spain

Background: The aim of this study was to evaluate HE4, in
comparison with CA 125 in healthy subjects and in patients
with benign and malignant diseases. Methods: CA125 and
HE4 serum levels were determined in 101 healthy
individuals, 535 patients with benign pathologies (292
benign gynaecological diseases) and 423 patients with
malignant diseases (127 ovarian cancers). CA 125 and HE4

cut-offs were 35 U/mL and 150 pmol/L, respectively.
Results: HE4 and CA125 results were abnormal in 1.1% and
9.9% of healthy individuals and in 12.1% and 37% of
patients with benign diseases, respectively. Renal failure
was the most common cause of elevated HE4 levels in
patients with benign disease with significantly higher HE4
concentrations (p=0.001) than in other benign diseases. HE4
showed a higher specificity than CA 125 in patients with
benign gynaecological diseases with abnormal levels in
1.3% and 33.2% of the patients, respectively. HE-4 serum
levels were abnormal mainly in gynaecological cancer and
lung cancer. By contrast, CA 125 was elevated in a high
number of different non-ovarian malignancies, including
non-epithelial tumors. Significantly higher area under the
curve was obtained with HE4 than with CA 125 in the
differential diagnosis of benign versus malignant diseases
(0.755 vs. 0.643) and in the differential diagnosis of
gynaecological diseases (0.874 vs. 0.722). The sensitivity in
ovarian cancer was 79.3% for HE4 and 82.8% for CA 125.
HE4 and CA 125 were related to tumor stage and
histological type, with the lowest concentrations in
mucinous tumors. Significantly higher area under the ROC
curve was obtained with HE4 than with CA 125 in the
differential diagnosis of benign gynaecological diseases
versus ovarian cancer (0.936 and 0.853, respectively).
Conclusion: HE4 has significantly higher specificity than
CA 125 and the combination of CA 125 and HE4 improved
the detection of ovarian cancer in all stages and histological
types. 
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ACTIVATED MACROPHAGES CONTAINING
TUMOR MARKER IN COLON CARCINOMA:
PROOF OF CONCEPT?

T.J.E. Faber1,2,4, D. Japink1,4, M.P.G. Leers3, 
M.N. Sosef1, M.F. von Meyenfeldt4 and M. Nap2 

Departments of 1General Surgery, 2Clinical Pathology,
3Clinical Chemistry and Hematology, Atrium Medical
Center Parkstad, Heerlen, 4General Surgery, University
Medical Center, Maastricht, The Netherlands

Introduction: The presence of carcinoembryonic antigen-
containing activated macrophages in peripheral blood has
been demonstrated in patients with colorectal carcinoma.
Macrophages migrate, phagocytose debris and return to the
bloodstream. It seems likely that tumor marker containing
activated macrophages are present in the stroma of
colorectal carcinoma. Next, they could follow a
haematogenic or lymphogenic route to peripheral blood.
Aim: To assess the presence of tumor marker containing
activated macrophages in the stroma of colon carcinoma
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and in regional lymph nodes. Methods: From 10 cases of
colon carcinoma, samples of tumor tissue and metastasis-
free lymph nodes were cut in serial sections and stained for
CD68 to identify macrophages and for CEA-, cytokeratin-
or M30-presence. Slides were digitalised and then visually
inspected using two monitors, comparing the CD68 stain to
the tumor marker stain to evaluate the presence of tumor
marker positive macrophages. Results: Macrophages
containing tumor marker could be identified in tumor
stroma but also in metastasis-free regional lymph nodes
using this method. The distribution varied for the different
markers, CEA-positive macrophages being most abundant.
Conclusion: The presence of macrophages containing
tumor marker in tumor stroma and lymph nodes from
patients with colon carcinoma could be confirmed in this
series using serial immunohistochemistry. This finding
supports the concept of activated macrophages, after
phagocytosing cell debris, being transported through the
lymphatic system. These results further support the
potential of these activated and tumor marker containing
macrophages to serve as an additional tool for diagnosis
and follow-up. 
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ENDOSCOPIC DIAGNOSIS AND THERAPEUTIC
ENDOSCOPY IN PANCREATIC CANCERS

S. Faiss

III. Med. Abteilung (Gastroenterologie/Hepatologie),
Asklepios Klinik Barmbek, Hamburg, Germany

Endoscopic Diagnosis in pancreatic cancer: Endoscopic
retrograde cholangiopancreatography (ERCP) is pivotal in
the diagnosis and management of pancreaticobiliary
disorders. At the same time it is one of the most
sophisticated and challenging techniques in the endoscopic
armamentarium. In pancreatic tumors, ERCP shows only the
changes related to a pancreatic cancer in the pancreatic duct
as well as in the common bile duct and allows no prediction
of the respectability of the underlying tumor. Therefore and
due to the underlying risk of acute pancreatitis and
cholangitis, ERCP has to be considered no longer as a
diagnostic tool in pancreatic tumors. In contrast to ERCP,
endoscopic ultrasound (EUS) is emerging as one of the most
accurate diagnostic tools to evaluate pancreatic and
periampullary tumors. In patients with pancreatic or
periampullary cancers, EUS definitely has a role in
identifying small neoplasms not seen by other diagnostic
modalities and also allows fine needle aspiration for
cytologic examination of the tumor. However, the sensitivity
to diagnose vascular invasion compared with new generation
CT or magnetic resonance imaging/magnetic resonance

angiography diagnostic tests needs to be further evaluated.
Moreover, additional refinements in EUS technologies (such
as contrast enhanced EUS) may be required to improve the
sensitivity for detecting vascular invasion of pancreatic
cancers. Therapeutic endoscopy in pancreatic cancers:
Obstructive jaundice is the most common symptom in
patients with periampullary cancer or cancer of the
pancreatic head. For patients with a resectable tumor who
have no radiologic evidence of metastasis, surgical resection
is the only option for cure. It was shown, that endoscopic
preoperative biliary drainage with placement of a plastic
stent did not have a beneficial effect on the surgical outcome.
Early surgery without preoperative biliary drainage did not
increase the risk of complications, as compared with
preoperative biliary drainage, followed by surgery. Therefore,
in respectable pancreatic tumors preoperative ERCP and
placement of a stent is abdicable. In the light of poor results
with plastic stents, biliary drainage in the palliative treatment
of obstructive jaundice in pancreatic cancer might be best
achieved with metal stents, which have a higher patency rate
than plastic stents especially in patients with an estimated
survival of more than 6 months.
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MULTIPLE MYELOMA: MYELOABLATIVE
THERAPY WITH AUTOLOGOUS STEM CELL
SUPPORT VERSUS CHEMOTHERAPY. 
A META-ANALYSIS

F. Faussner, M. Pfirrmann and W.C.M. Dempke

University Medical School, Munich, and Elbland Clinic,
Medical Oncology, Riesa, Germany

Introduction: Myeloablative high-dose chemotherapy (HDT)
followed by single autologous stem cell transplantation is
currently the standard treatment for patients younger than 65
years in newly diagnosed multiple myeloma (MM). Several
randomized controlled trials (RCTs) comparing HDT with
standard dose therapy (SDT) have shown some benefit in
overall survival (OS) and progression-free survival (PFS),
whereas other RCTs did not confirm this finding. In this
study we attempted to analyze the current data in terms of the
endpoints OS and PFS. Methods: We searched PubMed,
Embase, abstracts of former ASH meetings and
ClinicalTrials.gov as well as bibliographies of included trials
and recent reviews from September 2009 until May 2010.
Amongst the 3,484 results in this search we identified 10
RCTs comparing HDT with SDT on an intent-to-treat-basis.
Treatment characeristics and outcomes of OS and PFS were
calculated. Furthermore, we tested for statistical
heterogeneity, publication bias and performed subgroup
analyses. Results: 9 RCTs including 2,600 patients were fully
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analyzed. Patients undergoing HDT with stem cell
transplantation did have significant PFS benefit (Hazard Ratio
0.73; 95% CI 0.56-0.95; p=0.02) but not OS benefit (HR
0.90; 95% CI 0.74-1.10; p=0.32) compared to patients
undergoing SDT. Conclusion: Although there is only a trend
to OS benefit with HDT, it is currently still the first line
treatment. Additional data from ongoing clinical trials and
new studies using novel agents like thalidomide, lenalidomide
and bortezomib are eagerly warrented to finally evaluate the
role of HDT in the management of patients with newly
diagnosed MM.
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BIOMARKERS OF IMMUNOGENIC CELL 
DEATH IN HEPATICALLY METASTASIZED
COLORECTAL CANCER UNDERGOING
SELECTIVE INTERNAL RADIATION THERAPY

Y. Fehr, D. Nagel, R.-Th. Hoffmann, K. Tatsch, 
T. Jakobs, P. Stieber and St. Holdenrieder

Klinikum der Universität München-Grosshadern, Institut für
Klinische Chemie, Institut für Klinische Radiologie, Klinik
für Nuklearmedizin, Uniklinikum Bonn, Institut für Klin.
Chemie und Klin. Pharmakologie, Bonn, Germany

Background: The application of serum biomarkers involved
in immunogenic cell death for early predicting therapy
response and estimating prognosis in colorectal cancer
patients with liver metastases undergoing selective internal
radiation therapy (SIRT) was investigated. Patients and
Methods: In a prospective observation study, blood samples
were taken from 49 consecutive colorectal cancer patients
with extensive hepatic metastases before, 24 and 48 hours
after SIRT. Serum levels of high mobility group box 1
(HMGB1), receptor of glycation end products (RAGE),
nucleosomes and activity of desoxyribonuclease were
measured along with established tumor markers,
carcinoembryonic antigen (CEA) and cancer antigen 19 (CA
19-9), and were compared with the response to therapy
regularly determined radiologically three months after
therapy and with overall survival. Results: Serum levels of
HMGB1, nucleosomes and DNAse activity were already
increased 24 hours after SIRT whereas RAGE was
decreased. 35 patients suffered from disease progression
while 14 patients had stable disease or remission in
radiological staging. Serum HMGB1 and nucleosome levels
24 hours after SIRT were significantly higher in patients with
progressive rather than non-progressive disease, while for
RAGE and DNAse no difference was observed between the
response groups. Concerning overall survival, high
pretherapeutic and 24 hours levels of HMGB1 and high 24
hours values of nucleosome were associated with poor

outcome. Similarly high CEA and CA 19-9 levels were
associated with poor therapy response and overall survival.
Conclusion: HMGB1 and nucleosomes are valuable serum
biomarker for prediction of therapy response and prognosis
in colorectal cancer patients with liver metastases undergoing
SIR therapy. 
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BEAD-BASED MULTIPLEX METHOD FOR
APOPTOTIC MARKERS MEASUREMENT 
IN BREAST CANCER PATIENTS

D. Fersching1, O. J. Stötzer2, B. Siegele1, D. Nagel1 and
St. Holdenrieder1,3

1Institute of Clinical Chemistry, University Hospital
Munich-Grosshadern, 2Hematology/Oncology Outpatient
Center Munich, 3Institute of Clinical Chemistry and Clinical
Pharmacology, University Hospital Bonn, Germany

Aim: In breast cancer patients undergoing neoadjuvant
chemotherapy before surgery, biomarkers for predicting and
early estimating the response to therapy are highly needed.
Methods: We analyzed the courses of apoptotic markers FAS,
MIF, ICAM, PAI-1 by bead-based multiplex assays and of
CEA and CA 15-3 in prospectively collected sera of 44
patients with breast cancer during neoadjuvant
chemotherapy. Biomarker levels were correlated with therapy
response determined by pathological staging after surgery.
Furthermore, biomarker levels were measured in sera of 31
healthy controls, 13 patients with benign breast disease and
31 patients with metastatic breast cancer. Results: All marker
levels were significantly higher in the sera of metastatic
breast cancer patients than in healthy controls but only FAS,
MIF, CEA and CA 15-3 were higher when compared with
benign breast diseases. Further, FAS and MIF levels were
higher in patients with localized breast cancer than in healthy
controls (p<0.001, and p=0.003), but not CEA and CA 15-3.
Best AUCs in ROC curves for discrimination of locally
confined breast cancer and healthy controls were obtained
for FAS (80.8%), MIF (79.7%) and the combination of FAS
and MIF (87.0%). Concerning patients with local breast
cancer undergoing neoadjuvant chemotherapy, 31 patients
showed therapy response (partial and complete remission)
while 13 patients were non-responsive (no change).
Pretherapeutic levels of MIF were considerably lower in
therapy responders (median 1.2 pg/mL) than in non-
responders (2.0 p/mL; p=0.082). All other markers did not
discriminate between response groups nor did their kinetics.
Conclusion: Apoptotic markers are already elevated in
locally confined breast cancer. Their potential for prediction
of therapy response and prognosis has to be further
evaluated.
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EDIM-TKTL1 BLOOD TEST FOR RELIABLE 
PRE-SELECTION OF CANCER PATIENTS
ELIGIBLE FOR FDG-PET/CT IMAGING

O. Feyen1, J.F. Coy1, V. Prasad2, E. Stetzer1, 
R. Schierl1, J. Sänger2 and R. P. Baum2

1Tavarlin AG, Darmstadt, 2Klinik für Nuklearmedizin/PET
Zentrum, Zentralklinik Bad Berka, Bad Berka, Germany

Introduction: To overcome the limitations of tumor imaging,
a cellular, flow cytometry based epitop detection in
macrophages (EDIM) in blood has been applied for
determination of tumor proteins in macrophages present as a
result of tumor cell phagocytosis. Compared to conventional
tumor imaging this new technique is highly specific since
macrophages as part of the cellular components of the innate
immune system highly specifically distinguish between
healthy cells and malignant cells. So our purpose was the
evaluation of sensitivity, specificity and reliability of the
EDIM-TKTL1 blood assay and its correlation to 18F-FDG-
PET/CT metabolic tumor imaging in patients with various
tumor entities. Methods: Overall 240 patients either with
confirmed or suspected tumors/metastases (n=233) or with
clinically and histological documented benign disease (n=7)
were subjected to the EDIM-TKTL1 blood assay and to
FDG-PET/CT imaging respectively. The diagnostic
performance of the EDIM-TKTL1 score was determined in
comparison to FDG PET/CT results. Furthermore, a group of
122 (117) healthy volunteers had the EDIM-TKTL1 test
carried out, in order to clarify validity of the established cut-
off level. A second staining to identify intracellular Apo10 as
a marker for disturbed cell proliferation was performed in
order to control specificity of the TKTL1 staining. The
described procedure was performed using monoclonal Apo10
antibody instead of TKTL1 antibody. Results: The following
tumor types were evaluated: lung (n=143), breast (n=41),
colorectal (n=18), carcinoma of unknown primary (CUP,
n=9), lymphoma (n=4), cholangiocarcinoma (n=3),
esophageal (n=3), stomach (n=2), salivary glands (n=2),
thyroid cancer (n=2) and one each of melanoma, renal,
palatine tonsil, hepatocellular, germ cell tumor and prostate
cancer. The best cut-off for TKTL1 score was 118. Overall
comparison of EDIM-TKTL1 score and FDG-PET/CT results
showed a significant correlation (p<0.05), and a sensitivity of
94% and specificity of 82%. The positive predictive value
(PPV) was 91% while the negative predictive value (NPV)
was found to be 87%. In a subgroup analysis of patients
suffering from lung and breast cancer (n=190), the positive
and negative predictive value (PPV) of the EDIM-TKTL1
was found to be 92% and 89% respectively. A subgroup
analysis of NSCL patients (n=34) showed a significant

correlation (p=0.003) between the tumor size on FDG
PET/CT and EDIM-TKTL1 levels. Conclusion: The EDIM-
TKTL1 blood assay is a highly sensitive, reliable, non-
invasive and cost efficient diagnostic tool to identify cancer
patients with increased tumor glucose metabolism and thus
eligible for FDG-PET/CT. 
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THE INFLUENCE OF FACTORS 
ASSOCIATED WITH PRIMARY OVARIAN 
CANCER AND ITS TREATMENT ON 
DISEASE-FREE AND OVERALL SURVIVAL

J. Finek1, T. Svoboda1, L. Holubec1, J. Finek1, V.M.
Matejka1, S. Kormunda1 and O. Topolcan2

1Department of Oncology and Radiotherapy, 2Department of
Nuclear Medicine, University Hospital, Pilsen, Czech
Republic

Aim: To describe the role of the main factors associated with
primary ovarian cancer (staging, grading, histological type)
and its treatment (surgery type and the influence of the
residual tumour, type and regimen of chemotherapy and
inclusion of radiation therapy in the primary treatment
together with routine tumour markers) for disease-free and
overall survival. Methods: We included patients treated for
primary ovarian cancer between January 1997 and June 2003
with a median of follow up (OS) of more than 4 years. The
median age was 56.2 (range 17.3 - 87.9) years. The total
number of women was 263. We also assessed the routine
tumour markers CA-125, CA 19-9 and CA 72-4 at regular
intervals. Results: The risk of recurrence was 4-fold higher
and risk of death 4.2-fold higher for patients with stage II, III
and IV disease in comparison with stage I; 2.2-fold higher,
resp. 3.1-fold higher risks for grade 2, 3 and 4 tumours in
comparison with grade 1; and 1.8-fold higher risk for patients
aged over 60 years in comparison with the population under
60 years of age. The same situation was seen in patients with
non-radical surgery. We did not find any differences between
chemotherapeutical regimens. Only the preoperative value of
CA-125 has some kind of prognostic significance with a
better outcome for patients with cut-off levels above 280
IU/mL (HR 2.13; 95% CI 1.28-3.53). It has no impact during
the next course of the disease; the survival is the same even in
the group of those who were treated early (following the raise
of CA125) as far as when the next line of chemotherapy was
delayed at the time of the clinically confirmed recurrence or
symptoms. Conclusion: Surgery and probably radiation
therapy have the greatest impact on DFS and OS in women
with ovarian cancer. The uses of tumour markers (CA125)
have some role only prior to surgery with no impact on the
next course of the disease. 
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EXPLANATORY ANALYSES OF 
TWO MARKER COMBINATIONS 
FOR PREOPERATIVE 
DISCRIMINATION OF BENIGN AND 
MALIGNANT OVARIAN DISEASES

M.K. Freydanck1, R.P. Laubender2, 
P. Stieber3, U. Jeschke1 and C. Scholz3

1Department of Obstetrics and Gynecology, Ludwig-
Maximilians-University, Campus Innenstadt, and 
2Institute of Medical Informatics, Biometry and Epidemiology,
3Institute of Clinical Chemistry, Ludwig-Maximilians-
University, Campus Grosshadern, Munich, Germany

Introduction: Diagnosed early, ovarian cancer has a
favourable prognosis: the 5-year survival of patients with
stage I disease is greater than 90%. In clinical routine, CA
125 is used to support identification of pelvic masses.
However, 20% of ovarian cancers show only low levels of
CA125. Our aim was to identify combinations of markers
that permit a more reliable classification. Patients and
Methods: Blood sera from 133 patients with pelvic masses
were sampled before surgery. Histological analysis of the
biopsy samples revealed 47 malignant and 86 benign
diseases. Serum samples were analysed with commercially
available Sandwich ELISA systems. We measured the
concentrations of the following markers: CA125, CA15-3,
CA27-29, CEA, CA19-9, HCG, PP1490, CA72-4, Galectin-
3, Galectin-1 and HE4. Due to the small sample size we
restricted statistical analyses to combinations of only two
markers. We quantified the predictive power of all two-
marker combinations by means of the area under the receiver
operating characteristics curve (AUC) following the non-
parametric approach of Pepe et al. (1). All statistical analyses
were done in R (version 2.9.0). Results: We present findings
regarding combinations involving the two markers that
performed best in univariate analyses, i.e. CA125
(AUC=0.944) and HE4 (AUC=0.897). The predictive power
of CA125 could only be improved by combination with HE4
(AUC: 0.961). Discriminatory power of HE4 was improved
by all combinations (AUC: 0.907 to 0.961) except with
Galectin-3 (AUC: 0.893). Conclusion: Combinations of
markers offer some potential for improving preoperative
classification of the malignancy of ovarian diseases. CA125
combined with HE4 leads to a more accurate classification
than CA125 or HE4 alone. However, larger studies to
evaluate and replicate the discriminatory power of these
combined markers are needed. 

1 Pepe MS, Cai T and Longton G: Combining predictors for
classification using the area under the receiver operating
characteristic curve. Biometrics 62: 221-229, 2006.
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CHROMOSOMAL REARRANGEMENTS 
IN THE PLAG1 – GENE OF 
MYOEPITHELIAL SALIVARY 
GLAND TUMOURS

R.E. Friedrich1, J. Dilcher2,3, M. Jaehne3 and Th. Löning4

1Department of Maxillofacial Surgery, 2Department of
Pathology, 3Department of Otorhinolaryngology, Eppendorf
University Hospital, University of Hamburg, Germany;
4Department of Pathology, Albertinen-Hospital, Hamburg,
Germany

Introduction: PLAG1 is the acronym for ‘pleomorphic adenoma
gene 1’, a developmental gene localized on chromosome 8q12.
PLAG1 is expressed during the foetal period. PLAG1 is the
predominant locus of chromosomal translocations identified in
pleomorphic adenoma (PA) of the salivary gland. These
balanced translocations exist in types of chromosomal
rearrangements. Translocation partners are often gene sequences
encoding for growth factors. During the process of
chromosomal rearrangement an exchange of promoter
sequences takes place resulting in the activation of the PLAG1
gene. PLAG1 mutations are related to the development of
pleomorphic adenomas. A specific aspect of PA is the
histological diversity of this entity, containing cells with
mesenchymal, epithelial and myoepithelial differentiation.
Evidence for myoepithelial cells in PA raises the question
whether the very rare entity of pure myoepithelial salivary gland
tumours shows chromosomal translocations and rearrangements
of this type and whether activation of PLAG1 can be detected.
Methods: Fluorescence in situ hybridisation (FISH) was
established using the DNA-probes PLAG 233, PLAG 234,
PLAG 235. The probes were generated from plasmids.
Standardization of FISH was achieved in human lymphocytes.
Routinely formalin-fixed, paraffin-embedded slices of
myoepithelial salivary gland tumours were available for study.
In some cases isolated nuclei were investigated. Isolation of the
nuclei was performed according to Hedley. Scoring of the FISH
was done with a Laser-scanning microscope (spot-counting:
fluorescence signals/100 cells/slice). The number of signal
variants was determined. All evaluated regions were registered
on microphotographs. Results: PLAG1 was only rarely detected.
PLAG1 is evidently not involved in the development of
myoepithelial tumours. The proportion of 8q12-alterations in
myoepithelial tumours was very low. Conclusion: PLAG1 is an
insufficient marker to differentiate between benign and
malignant myoepithelial tumours.

ANTICANCER RESEARCH 31: 1957-2016 (2011)

1972



29
SIZE OF TOOTH CROWNS AND POSITION OF
TEETH RELATED TO THE EXTENSION OF FACIAL
PLEXIFORM NEUROFIBROMA IN PATIENTS WITH
NEUROFIBROMATOSIS TYPE 1

R.E. Friedrich1, M. Giese2, C. Stelljes2 and H.A. Scheuer3

1Oral and Maxil-lofacial Surgery, Eppendorf University
Hospital, 2Oral and Maxillofacial Surgery, Military
Hospital, 3Orthodontics, Eppendorf University Hospital,
Hamburg, Germany

Neurofibromatosis type 1 (NF1) is an autosomal dominant
inherited disease affecting about 1:2500 children living at
birth. A plethora of signs and symptoms have been reported
in NF1-affected individuals. Small peripheral nerve sheath
tumors of the skin are the hallmark of the disease. NF1 is a
tumor predisposition syndrome and the most frequent
inherited disease associated with cancer. NF1 is also a disease
of bones. In the cranio-maxillofacial area defects of the skull
and alterations of the jaws are well known findings.
Osteoporosis is a frequent finding in NF1 patients and jaw
malformation can be associated with retained or missing
teeth. However, up to now it is not clear whether the teeth of
NF1 patients differ from the normal population. The aim of
this study was to measure size and position of teeth in NF1
individuals, with special emphasis on the registration of
adjacent tumor. Patients and Methods: 48 patients with NF1
were investigated. All patients fulfilled the current diagnostic
criteria of NF1. In all patients with facial plexiform-diffuse
neurofibromas affecting the trigeminal nerve, histological
diagnosis was based on adequate tissue specimen following
aesthetic/functional oro-facial surgery. Twenty-four patients
were affected with a facial plexiform neurofibroma (PNF) and
24 were not. Facial PNF was unilateral in all cases. Patients
with disseminated cutaneous neurofibroma (DCNF group)
included 15 females and 9 males (mean age: 23.92 years
±10.48, minimum: 6, maximum 45 years). Patients with PNF
(PNF group) included 18 males and 7 females (mean age:
23.92 years ±13.76, minimum 6, maximum 61 years). The
right side was affected in 16 and the left in 8 PNF-patients.
All patients were orally investigated and dental casts were
obtained. Distances of the alveolar processes and of the teeth
were measured in transversal and sagittal planes. The raphe
mediana line was used to determine the sagittal symmetry
axis. Measurements were made after application of Schmuth’s
plate with millimetre calibration oriented to the midline
sagittal plane. Transversal distances were measured as a line
starting from the most buccal part of a tooth crown and
ending at the same point of the synergist of the other side of
the same jaw. Sagittal distances were calculated from the
point of intersection between the transversal line, between the
synergetes and the median sagittal line. In all patients each

side was measured separately. In the FPNF group the side of
the PNF was registered. In order to evaluate the possible
impact of the tumour localisation inside the trigeminal nerve,
different types of nerve alteration by PNF were registered
(group 1: 1st branch only affected; group 2: 2nd branch only
affected, group 3: 3rd branch only affected; group 4: 1st and
2nd branch affected, 5: 2nd and 3rd branch affected, 6: 1st,
2nd and 3rd branch affected). Radiographs were taken to
assess the formation of dental roots, to reveal retained teeth
and to estimate dysplastic areas of the jaws. Results: The size
of tooth crowns did not differ from published standards on
tooth parameters of Caucasian individuals. The dental arches
were symmetrically arranged in all patients of the DCNF
group. However, the position of teeth showed some relevant
differences in the PNF group. We observed spacing between
teeth, probably due to interdental invasion of plexiform
neurofibroma or interference of tumour tissue with the mesial
drift of teeth. Maxilla and/or mandible showed characteristic
alterations in the PNF group that were confined to the side
and extension of a PNF. Conclusion: Oral inspection should
be carried out in all patients with NF1. Unilateral alterations
of the position of teeth should alert the investigator to search
for an ipsilateral PNF of the second or third trigeminal
branch. The size and dimensions of tooth crowns appear to
be not affected by the disease. This finding is in contrast to
other types of facial deformities. Malformations of the tooth
root appear to represent an adaptation to the dysplastic bone.

30
EXPRESSION OF PODOPLANIN IN PRIMARY AND
METASTATIC POORLY OR UNDIFFERENTIATED
CARCINOMA OF THE HEAD AND NECK 

R.E. Friedrich1 and Chr. Hagel2

1Department of Oral and Maxillofacial Surgery, and
2Institute of Neuropathology, Eppendorf University
Hospital, University of Hamburg, Hamburg, Germany

The tumour biology of poorly or undifferentiated carcinoma
of the head and neck is difficult to be assessed.
Undifferentiated carcinomas that are associated with Epstein-
Barr virus, show good response to radiotherapy. On the other
hand, primarily well-differentiated carcinoma may become
de-differentiated during the course of the disease, in particular
in cases with recurrent cancer and previous radiotherapy. One
important tool to study the invasive growth properties of head
and neck carcinoma is the determination of proteins related
to degradation of tissues and propagation of invasion.
Regional growth into the adjacent lymphatic vessel is the
most important route of spread for head and neck carcinoma.
Podoplanin is a protein expressed in lymphatic vessels.
Recently the expression of podoplanin was studied in head
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and neck cancer. Podoplanin proved to be a prognostic
marker for squamous cell carcinomas. However, the
assessment of lymphatic vessels is difficult in carcinomas
arising or invading into lymphatic vessels, e.g. in Waldeyer’s
ring or in lymph nodes. The aim of this study was to
investigate the expression of Podoplanin in primary and
metastatic carcinomas of the head and neck with poor
differentiation. Patients and Methods: 65 specimens of 51
patients were investigated for podoplanin expression
(antibody: D2-40, Signet, Dedham/Ma., USA, 1:40). Age,
gender, type of tumour, evidence for metastasis,
immunoreaction of tumour and normal tissues were
calculated using parametric correlations (Kendall-Tau-b).
Results: Podoplanin expression was identified in primary
tumours only. Podoplanin expression was more intense in
tumours with a squamous epithelium differentiation than in
tumours without any remnants of cellular layers. However,
this difference was statistically not significant. Podoplanin
expression was also altered in adjacent stroma: e.g. muscle
cells or Schwann cells were occasionally immunoreactive.
Podoplanin was a good marker to identify lymphatic invasion.
Discussion: Podoplanin is expressed in primary
undifferentiated carcinoma, both inside and outside of
Waldeyer’s ring. This study shows that podoplanin can be
used as a marker of tumour invasion in poorly or
undifferentiated head and neck carcinoma. However, this
protein is not exclusively expressed in carcinoma cells.

31
NEUROTROPHIC FACTORS, NEUROENDOCRINE
AND GLIAL MARKERS IN CUTANEOUS
NEUROFIBROMAS OF PATIENTS WITH
NEUROFIBROMATOSIS TYPE 1 

R.E. Friedrich1, A.-F. Holstein2 and M.S. Davidoff2

1Department of Oral and Cranio-Maxillofacial Surgery, and
2Institute of Anatomy, Eppendorf University Hospital,
University of Hamburg, Hamburg, Germany

Cutaneous neurofibromas, from patients with
neurofibromatosis type 1 (NF1), represent mixed tumors. The
tumours consist of an abundant collageneous extracellular
matrix in which the following hyperplastic and activated
structures are embedded: Schwann cells, perineural cells,
fibroblasts, mast cells as well as axons, blood vessels with
endothelial cells and smooth muscle cells and pericytes. In
the present study the above mentioned heterogeneous
structural components were verified by a complex
methodological approach involving classical histology (on
paraffin and semi-thin sections of Epon-embedded material),
light microscopic immunohistochemistry (for neuronal and
neuroendocrine markers, neurotrophins, glial cell markers,

components of the NO/cGMP system, connective tissue
markers and carbohydrate transmembrane transporter Glut-1),
and conventional electron microscopy. Some of the
substances studied were negative due to the differentiated
state of the neurofibroma structural components. One
interesting and important result was the confirmation that
neurofibromas are highly vascular lesions and are angiogenic.
We, in addition, revealed that a lot of vessel profiles
possessed signs of activation of their structural components
accompanied by an activation of connective tissue elements
around them (some were organized as Pacini-like corpuscules
with a central situated vessel profile). We found
immunostaining for a large number of the substances under
study within the endothelial cells, the smooth muscle cells
and the pericytes of the tumor microvasculature. These
substances included protein S-100, PGP 9.5, CNPase, GalC,
NF-200, Glut-1, eNOS, bNOS, TrkA and GDNFRα. Together
with data from the literature concerning immunoreactivity for
VEGF, NGFR, Nestin, PDGF and PDGFR-α and -β, GDNF,
GFAP as well as our studies on the importance of the
pericytes as adult stem cells, we propose that the
morphological and immunohistochemical changes in the
neurofibroma vasculature indicate a leading role of the
pericytes and smooth muscle cells (probably also endothelial
cells), as adult stem cells, for the origin and differentiation of
the remarkable cellular variability of these lesions, including
ectodermal, mesodermal and endodermal characteristics (e.g.
Schwann cell progenitors, perineurial cells, fibroblasts,
endothelial cells, smooth muscle cells as well as probably
mast cells and adipocytes) and their specific biology.

32
OSTEOCHONDROMA OF THE MANDIBULAR
CONDYLE. REPORT OF A CASE 
WITH 5-YEAR FOLLOW-UP 

R.E. Friedrich1, H.A. Scheuer2, A. Fuhrmann3, 
Chr. Hagel4 and J. Zustin5

1Department of Oral and Maxillofacial Surgery,
2Department of Orthodontics, 3Department of Diagnostic
Radiology in Dentistry, 4Institute of Neuropathology,
5Institute of Pathology, Eppendorf University Hospital,
University of Hamburg, Hamburg, Germany

The case of a 31-year old patient is reported who was
presented with a painful unilateral malocclusion and an
unclear mass in the region of the right temporo-mandibular
joint (TMJ). The malocclusion had been noticed by the
patient a few months ago. Chewing on the right side had
become severely impaired and painful. The patient had no
history of trauma to the TMJ. Plain radiographs and
computed tomography scans depicted an enlarged and
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deformed mandibular condyle. A condylectomy was
performed. The histological investigation of the specimen
revealed an osteochondroma. The tumour did not express
insulin-like growth factor-1 receptor. Five years following the
surgical intervention there has been no local recurrence and
dental occlusion was re-established, without further treatment.

33
EXPRESSION OF EMMPRIN IN PRIMARY 
LESIONS AND REGIONAL METASTASES OF 
ORAL AND OROPHARYNGEAL 
SQUAMOUS CELL CARCINOMA

R.E. Friedrich1, Th. Strutz2, L. Riethdorf3 and S. Riethdorf2

1Oral and Maxillofacial Surgery and 2Institute for Tumor
Biology, Eppendorf University Hospital, University of
Hamburg, 3Institute of Pathology, Hamburg-Lokstedt,
Germany

A constant finding in malignant tumour growth is the ability of
cancer cells to invade adjacent tissues. Matrix
metalloproteinases (MMP) are synthesized to degrade
extracellular matrix proteins. They are relevant in different
procedures that regulate the cellular and extracellular
homeostasis but are also likely to play a key role in the process
of invasion and metastasis. The expression of MMP is
controlled in part by the glycoprotein EMMPRIN (extracellular
matrix metalloproteinase inducer). Several studies on oral and
oropharyngeal carcinoma revealed an increased expression of
MMP in tumours. The aim of this work was to provide a
comparative study on the expression and distribution of MMP
in carcinomas of this region, lymph node metastases, and
adjacent normal mucosa. Methods: The expression of MMP-1,
MMP-2, MMP-3 and EMMPRIN was investigated by means
of immunohistochemistry (IHC) and RNA-RNA in situ-
hybridization (ISH) in routinely processed tissues of 89 patients
with oral and oropharyngeal squamous cell carcinoma. Results:
MMP-1 was detected in cells with epithelial differentiation
(predominantly tumour cells) and in stromal cells by both
techniques. ISH of MMP-1 showed a strong expression of the
protein. However, the expression pattern was heterogeneous
with respect to ISH findings. MMP-1 transcripts were almost
exclusively identified in carcinoma cells. It is conclusively
substantiated to assume the activation of MMP-1 expression in
these cells. MMP-2 transcripts were predominantly identified
in peritumoural stromal cells and, to a lesser extent, in the
stroma of lymph node metastases. However, a consistent
pattern of expression was lacking for MMP-2. Nevertheless in
almost all cases an increase of MMP-2 expression was noted
from the periphery, i.e. non-tumourous mucosa, towards the
carcinoma. Expression of MMP-3 was restricted to few
carcinomas. EMMPRIN expression was frequently identified

in different tissues, i.e. both in epithelia and stroma. None of
the proteins’ expressions correlated to clinical parameters.
Conclusion: This study provides evidence for the different
expression of some MMPs in oral and oropharyngeal
squamous cell carcinoma. An increase of EMMPRIN
expression relevant to induction of tissue degradation was
found in a subset of tumours, supporting the current hypothesis
on the mechanisms of tumour invasion. However, these results
encourage also other hypotheses in favour of the assumption
that more proteins play key roles in invasion and metastases of
oral and oropharyngeal squamous cell carcinoma. 

Supported by Deutsche Krebshilfe.
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EXPRESSION OF PODOPLANIN IN
KERATOCYSTIC ODONTOGENIC 
TUMOURS OF PATIENTS WITH NEVOID 
BASAL CELL CARCINOMA SYNDROME 
(GORLIN-GOLTZ-SYNDROME)

R.E. Friedrich1 and J. Zustin2

1Oral and Maxillofacial Surgery and 2Institute of Pathology,
Eppendorf University Hospital, University of Hamburg,
Germany

Background: Keratocystic odontogenic tumour (KOT) is a
benign oral neoplasm of odontogenic origin. The majority of
KOT develop sporadically. The main differential diagnosis of
KOT is other odontogenic cysts or ameloblastoma. In a rare
nevoid basal cell carcinoma syndrome (synonym: Gorlin(-
Goltz)-Syndrome), however, KOTs are frequently detected and
may be the initial sign of this clinical syndrome. Podoplanin is
a mucin-type transmembrane protein found in podocytes of
human kidneys homologous to T1α-2. The expression of
podoplanin in some other non-endothelial tissues raised our
interest in studying this antibody in tissues of odontogenic
origin. Recently, we reported podoplanin expression in
sporadic cases of KOT. Materials and Methods: In the present
study, we investigated the expression of podoplanin (D2-49)
and p63 in KOT of 6 patients with NBCC immunohisto-
chemically. Results: We observed a continuous linear
immunoreactivity of basal epithelial cells for podoplanin in all
cases. The staining intensity was strong and did not differ
from KOT in sporadic cases. P63 expression was intense in
basal cell layers and diminished in suprabasal layers.
Conclusion: KOTs showed enhanced podoplanin expression
in a clinical setting of Gorlin(-Goltz)-Syndrome. Although the
biological functions of podoplanin are presently not fully
recognized, the over-expression of this protein is capable to
promote the formation of elongated cell extensions, increased
adhesion and migration of inflammatory cells. Podoplanin
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expression in KOT is possibly associated with slow invasion of
tumour cells into the adjacent structures and a pathogenetic
factor of the well-known frequent local tumour recurrences. 

35
CANCER DISEASES AND VITAMIN D

R. Fuchsova, O. Topolcan, P. Pazdiora, 
J. Vrzalova, S. Svobodova, M. Spisakova, 
V. Treska, I. Treskova and A. Narsanska

Immunoanalytic Laboratory, Fac. Hospital and Fac. of
Medicine in Pilsen, Charles University, Czech Republic

Aim: The aim of this study was to determine the frequency of
vitamin D hypovitaminosis in patients with different malignant
cancer diseases. Methods: Serum levels of 25-OH vitamin D
were measured using ECLIA immunoassay manufactured by
Roche in 215 healthy individuals and in 170 patients with
colorectal, lung, prostate and breast (pre- and postmenopausal)
cancer. Serum levels in cancer patients were compared to
healthy group and further correlated with disease stage within
each diagnosis. Results: Vitamin D levels were found to be
significantly lower in cancer patients compared to healthy
group. 39% of all cancer patients show values below 47.5
nmol/L - cut-offs set as 5th percentile of healthy group. 29%
of patients with colorectal cancer, 35% of patients with breast
cancer, 64% of patients with lung cancer and 18% of patients
with prostate cancer had levels of D vitamin below cut off
value. We confirmed the correlation between disease stage and
serum levels in patients with colorectal, lung and
premenopausal breast cancer. No correlation was found for
postmenopausal breast cancer and for prostate cancer.
Conclusion: A high incidence rate of severe hypovitaminosis
D was observed in cancer patients among Czech population.
This rate is significantly higher when comparing literature
data. A correlation with disease stage was found. 

This study was supported by VZ 0021620819 and grants NS9727-4,
NS9998-4, NT11017-5, ME09006, 262808.
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IS RENAL FAILURE A RELEVANT INFLUENCING
FACTOR ON HE4 VALUES?

S. Fürst1, A. Burges1, M. Lenhard1, A. Kirschenhofer1, 
L. Hertlein1, D. Mayr3, D. Nagel2, K. Hofmann2, K.
Krocker2 and P. Stieber2

1Department of Obstetrics and Gynecology, University of
Munich, 2Department of Clinical Chemistry, University of
Munich, 3Department of Pathology, University of Munich,
Munich, Germany

Aims: During the last years HE4 has been described as a
relevant biomarker in addition to CA 125 in differential
diagnosis of ovarian tumors. Single case reports revealed
that there might be an influence of renal function on the
serum concentration of HE4. Methods: We investigated
retrospectively HE4 and CA 125 (ARCHITECT, Abbott,
US) in sera of 1236 patients, 570 with various benign
diseases, 666 with different malignant diseases and
correlated the results with the corresponding creatinine
level. As cut off (co) creatinine values (Crea) ≤1 mg/dl in
women and ≤1.2 mg/dl in men were regarded as normal.
Results: In the various groups of benign and malignant
diseases the frequency of increased creatinine levels was
(5-30%), while in benign urological disorders it was 58%.
The HE4 medians for Crea ≤co versus >co differed among
the benign diseases only for benign urological diseases
including BPH; in the other groups only single increased
HE4 values in the group Crea >co influenced 95th
percentile or range. At 289 pM HE4 reached 100%
specificity for benign diseases (if Crea≤co). On the basis of
this cut off HE4 had a sensitivity of 42% for ovarian cancer
if Crea≤co and 53% if Crea>co. Only in few patients with
other cancer diseases HE4 reached these high levels.
Concerning the profile of specificity and sensitivity of HE4
for benign gynaecologic disorders (255xCrea≤co; 70xCrea
>co) vs. ovarian cancer/borderline tumors (100xCrea<co;
30xCrea>co) the AUC was the same for Crea≤co and Crea
>co (88.5% vs. 88.4%). Conclusion: In patients with a
reduced renal function HE4 levels as well as combinations
of HE4 with other biomarkers must be interpreted with
caution and should not be the single indicator for invasive
diagnostic or treatment procedures. 

37
ANTIOXIDANTS AND OTHER MICRONUTRIENTS
IN COMPLEMENTARY ONCOLOGY

U. Gröber

Akademie für Mikronährstoffmedizin, Arbeitsgemeinschaft
Prävention und integrative Medizin in der Onkologie
(PRIO) der deutschen Krebsgesellschaft, Germany

Many patients being treated for cancer use micronutrient
supplements, with the intention to complement their cancer
treatment, or help them cope with the therapy- and disease-
associated side-effects. The majority are using antioxidants
without the consent of the treating physician. There are
many concerns that antioxidants might decrease the
effectiveness of chemotherapy, but increasing evidence
suggests a benefit when antioxidants are added to
conventional cytotoxic therapies. But it is imperative that
physicians explore the use of antioxidant and other
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micronutrient supplements with their cancer patients and
educate them about potentially negative, but also potentially
beneficial effects. As a matter of principle, in
complementary oncology supplementation of antioxidants
and other micronutrients should always be tailored to the
individual therapy protocol by taking into account
substance-specific interactions between the cytostatic drugs
and bioactive nutrients. Laboratory tests to determine
micronutrient status (e.g. selenium in whole blood, 25-
OHD in serum) and the appropriate monitoring are
recommended.

38
GASTROINTESTINAL ENDOSCOPY 
FOR CANCER SCREENING

S. Groth and T. Rösch

Department of Interdisciplinary Endoscopy, University
Hospital Hamburg Eppendorf, Hamburg, Germany

The main stem of cancer screening in the field of GI
endoscopy is without any doubt colonoscopy. Colonoscopy
has been shown to prevent 60-80% of colorectal cancers
(CRC) when compared to historical controls or in large
epidemiologic analysis; the effect on right-sided cancers
seems to be less pronounced. Germany is one of the very
few countries in which colonoscopy is reimbursed above the
age of 55, a project which is accompanied by a strict quality
assurance programme. Effectiveness is high (cecal
intubation rates well above 90%, adenoma rates approaching
30%) and complications are very low (<0.5%). A recent
study from Poland clearly shows that the adenoma rate of
the colonoscopists is well correlated with the cancer
preventive effect of colonoscopy, with much lower rates of
interval cancers in colleagues who had an adenoma rate
>20% (Kaminski et al. NEJM 2010). Patient acceptance is
high as we could show in a large prospective study
performed in Berlin. Compliance (i.e. adherence to the offer
of screening colonoscopy) is still low with an annual uptake
of 3%, cumulating to 30-35% of eligible persons since the
introduction of the programme at the end of 2002. Public
campaigns as well as invitation programmes are likely to
increase CRC screening uptake by colonoscopy. Alternative
tests such as stool tests are principally easier, but are
hampered by a somewhat unpleasant performance and
limited accuracy parameters. Recently introduced genetic
blood tests appear promising but are limited to cancer
detection with low sensitivity for polyps. Family history
should be much better implemented in check-up
examinations and respective persons informed about their
increased risk and encouraged to undergo CRC screening,
preferentially by colonoscopy. Upper GI endoscopy has

been suggested to screen patients with reflux symptoms for
the existence of Barrett esophagus, and economic analyses
have stated the cost-effectiveness of a once-in-a-lifetime
gastroscopy for such patients. Gastric cancer is rare in the
West, so surveillance gastroscopies should be reserved for
high risk persons such as those with a family history.

39
EXPRESSION OF CD31 IN PRIMARY BREAST
CARCINOMA IS NOT ASSOCIATED WITH 
THE PRESENCE OF DISSEMINATED 
TUMOR CELLS IN THE BONE MARROW

M. Günthner-Biller1, W. Janni2, P. Eisenmann1, 
Chr. Schindlbeck3, J. Jückstock1, Ph. Hepp2, 
U. Andergassen1, J.Neugebauer1, K. Friese1 and B. Rack1

1Klinik und Poliklinik für Frauenheilkunde und Geburtshilfe
der Ludwig-Maximillians-Universität München; 
2Frauenklinik der Heinrich Heine Universität, Düsseldorf,
3Frauenklinik, Klinikum Traunstein. Traunstein, Germany

Objective: Breast cancer is still the most common cancer in
women worldwide. Because of improved screening methods
tumors are detected at an earlier stage leading to a greater
number of patients with node negative disease. Only about
20 to 30% of patients who are node negative will have a
recurrence of their disease. To avoid overtreatment of this
patient population, better prognostic markers are needed to
identify those patients who are at risk for disease recurrence.
The finding of disseminated tumor cells in the bone marrow
(DTC-BM) has been shown to have a prognostic
significance regarding the development of metastases. One
factor necessary for the formation of metastasis is the ability
of circulating tumor cells to adhere to epithelial or stromal
cells. These cell to cell or cell to matrix interactions are
guided by cell surface glycoprotein receptors. To date there
are five protein families that have been shown to mediate
those cell to cell interactions – these are integrins,
cadherins, immunoglobulin superfamily (IgSF), selectins
and mucins. There is increasing evidence of the importance
of these adhesion molecules in regulating endothelial
interactions and paracelular permability and thus aiding
circulating tumor cells to form metastasis. Another factor
regarding the tumor capacity to produce blood borne
metastases is the ability for neoangiongenesis. One of the
established markers of neoangiogenesis, while at the same
time being a member of the immunoglobulin superfamily, is
CD31 or platelet endothelial cell adhesion molecule-1
(PECAM-1). Overexpression of PECAM-1/CD31 in breast
cancer has been shown to correlate with a poor survival and
a higher risk of metastasis. Methods: This study included
195 patients ranging in age from 33 to 81 years (mean±57.8
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years SD=±11 years) with breast cancer who underwent
surgery at the Department of Obstetrics and Gynecology at
the Ludwig-Maximilians-University from August 1998 to
December 2000. BM aspiration was performed at both
anterior iliac crests (2 to 8 ml each side), either under
general anesthesia prior to primary surgery of breast
cancer or under local anesthesia. Samples were collected
in heparinized syringes and processed within hours. After
centrifugation at 900× g for 30 minutes with a Ficoll-
Hypaque (Pharmacia, Freiburg, Germany) density gradient
(1.077 g/mol), mononuclear cells were washed, and 2×106

cells centrifuged onto each glass slide at 150× g for 5
minutes. The cytospin slides were dried overnight and then
stained immunocytochemically or frozen at –80˚C. The
detection of DTC-BM was achieved by staining with the
monoclonal antibody A45-B/B3 (Micomet, Munich,
Germany), which is directed against common cytokeratin
epitopes, including the cytokeratin heterodimers 8/18 and
8/19. For each patient, 2×106 cells were screened manually
by bright field microscopy. Because of the absence of any
background staining, we obtained no indeterminate results.
Stained cells were classified as DTC-BM only if they
matched the criteria defined previously taking into account
morphological aspects and excluding unspecifically stained
mononuclear cells or cell clusters. For CD31 staining
slides were deparaffinated in xylol, dehydrated, and
endogenuous peroxidase blocked with H2O2 in methanol.
Afterwards, samples were heated in citrate acid (pressure
cooker, pH 6.0, 5 minutes) and washed in PBS. Blocking
reagent and then the primary antibody was added, followed
by the biotinylated anti-mouse secondary antibody. Fixed
TMA slides were evaluated by bright field microscopy
(Axiophot Fluorescenc microscope, Zeiss). For this
purpose three tumor areas with the highest incidence of
vessels were chosen. A picture of this area was taken and
evaluated with the chalkley count system. The arithmic
mean was established for each patient taking five as the cut
off limit. Patients with an arithmic mean greater than five
were considered positive for CD31 expression and vice
versa. All positive results were evaluated by two
independent observers. Results: The prevalence of
disseminated tumor cells in the bone marrow (DTC-BM)
has been shown to correlate with a worsened disease-free
and overall survival in various types of cancer. However
there are still many unanswered questions regarding the
biological factors that are associated with hematogenous
dissemination of tumor cells. One factor that has been
shown to aid tumor cells in their survival and motility is the
platelet endothelial adhesion molecule 1 (PECAM-1/CD31).
In this study we examined the bone marrow and primary
tumors of 195 patients for evidence of disseminated tumor
cells in their bone marrow and the overexpression of
PECAM-1/CD31 on the primary tumor. There was no

significant correlation between overexpression of PECAM-
1/CD31 and the incidence of DTC-BM or a shortened
overall or disease free survival. Conclusion: Despite that
finding that there was no significant correlation between the
overexpression of DTC-BM and CD31 there still is a need
to further evaluate the role of proangiogenic factors and
their influence on DTC-BM in antiangiogenic therapies.
This should be pursued because there is already evidence
that proangiogenic factors have an influence on the behavior
of immune cells and might were well have a similar effect
on disseminated tumor cells. 

40
ISOFORMS OF PSA IN THE DIAGNOSIS 
OF PROSTATE CANCER

A. Haese, Th. Schlomm, H. Heinzer, G. Salomon, H. Huland,
I. Thederan, Th. Steuber, U. Michl and M. Graefen

Martini-Klinik am UKE GmbH, Hamburg, Germany

In the last two decades, PSA has considerably improved our
ability to detect PCa. However, this marker is organ-specific
but not cancer-specific, and its levels may change as a result
of physical activity, sexual activity, in the presence of benign
prostatic hyperplasia (BPH), acute and chronic prostatitis, as
well as in the presence of PCa. Additionally, many men may
harbor PCa despite low levels of total PSA. Thus, in the
recent years, many PSA derivatives and several promising
biomarkers have been studied in order to improve PSA
specificity in the early detection of PCa. Preliminary reports
have shown that some PSA precursors may be more specific
than total PSA or free PSA in predicting the presence of PCa.
The truncated form -2proPSA, containing a pro-leader
peptide of two amino acids, has been shown to be mainly
produced by the peripheral zone of PCa. Preliminary reports
have shown that this molecule may significantly improve the
specificity of total and free PSA in predicting the presence of
PCa, especially in the PSA range between 2 and 10 ng/mL.
An important implication of more accurate biomarkers would
be the improvement of screening program and a better
selection of patients for biopsy. Unfortunately, the ability of
PSA in predicting the presence of PCa is limited especially
within the lower PSA range of 2.5-10 ng/mL. Within this
range, it has been shown that at least 60-75% of all men
receive unnecessary biopsies, resulting in additional
morbidities (e.g. rectal bleeding, gross hematuria,
hematospermia and fever) and cost. Additionally, PSA is
unable to differentiate indolent from aggressive disease,
which limits its applicability for discriminating patients with
low-risk PCa. In this presentation we will illustrate the utility
of -2proPSA and other isoforms of free PSA for improved
detection of prostate cancer.
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41
QUANTITATIVE PROTEOMICS 
FOR THE DISCOVERY OF 
NOVEL BIOMARKERS

St. Hanke

Roche Diagnostics, Penzberg, Germany

Ten years ago researchers have started to use techniques for
whole proteome analysis with the goal of biomarkers
discovery. In recent years a quantum leap both in analytical
performance and data analysis as well as new developments
in experimental design have lifted the technology into a
unique and powerful position to provide answers to
challenging questions in biology and medicine. For
biomarker discovery in particular, the strongly enhanced
sensitivity of modern mass spectrometers has enabled the
analysis of less abundant proteins. The measurement of
5000 proteins in a sample from tissue or cell culture is
routinely possible within one day, covering an estimated
50% of expressed genes. Even more importantly, a strong
increase in quantitative accuracy has markedly reduced the
number of false positive and false negative biomarker
candidates, enabling a more focused and successful
downstream validation by immunoassays and transfer into
the clinic. We present how we employ modern quantitative
proteomics workflows for the discovery of novel
biomarkers and provide an overview of our downstream
validation procedure which may lead to product
developments.

42
MOLECULAR MARKERS IN NON-SMALL 
CELL LUNG CANCER (NSCLC)

D. Heigener

Onkologischer Schwerpunkt, Krankenhaus Großhansdorf ,
Großhansdorf, Hamburg, Germany

In the light of the modest activity of unselected treatment of
non-small cell lung cancer (NSCLC), therapeutic targets and
biomarkers are urgently needed. Many attempts have been
undertaken to find prognostic and predictive markers in
NSCLC. A prognostic marker may have a positive or
negative effect on a patient’s outcome, regardless of the
treatment they receive, whereas a predictive marker may
render a patient either more or less likely to respond to a
particular type of treatment or a specific agent. To date only
histology, i.e. squamous versus non-squamous and the
activating Epidermal-growth factor receptor(EGFR)-mutation
entered clinical practice as biomarkers. cMET and EML4-
Alk are possible future options.

43
PROSTATE-SPECIFIC ANTIGEN SCREENING 
AND IMPLICATIONS FOR TREATMENT 
OPTIONS IN PROSTATE CANCER

H. Heinzer, Al. Haese, Th. Schlomm, Th. Steuber, 
U. Michl, G. Salomon, I. Thederan, H. Huland and M. Graefen

Martini-Klinik am UKE, Prostate Cancer Clinic, Hamburg,
Germany

Prostate cancer is the most common malignancy among
men with an estimated of 64,000 new cases for 2010 in
Germany. Today prostate cancer is most frequently
diagnosed through prostate-specific antigen (PSA)-based
screening. Nevertheless, PSA testing has become
increasingly controversial, because numerous observational
studies have reported conflicting findings regarding the
benefit of screening. Recent evidence of significant changes
in the current prostate cancer landscape is based on clinical
data that suggest a further increase of the low-risk patient
population. Numerous studies have shown that the risk of
current and future prostate cancer is directly related to PSA
levels. Epidemiologic evidence is available that reduction
in advanced disease and improvement in prostate cancer-
specific survival is caused by PSA-based screening in men.
Randomized trials would be of great assistance in making
decisions about whether to pursue prostate cancer
screening. To date, three randomized PSA screening studies
have been published. In the PLCO trial there was seen no
evidence of benefit in the screening group. In contrast, two
other studies reported evidence that screening saves lives.
The ERSPC trial demonstrated that screening was
associated with a 20% relative risk reduction in prostate
cancer-specific mortality. In the Göteborg trial the
cumulative risk reduction of death from prostate cancer was
50% in the screening group. Conclusion: PSA is still a
valid marker for prostate cancer. Level 1 evidence is
available that PSA screening reduces both the rate of
metastatic disease and prostate cancer-specific mortality.
However, the possibility for overdiagnosis and
overtreatment of tumors that would not harm is still a final
issue of PSA screening. This can be reduced by more
“intelligent” use of PSA testing and reserving definitive
treatment for patient who are at risk and most likely to
benefit from further treatment options. 

44
CORRELATION OF CA 27.29 AND CIRCULATING
TUMOR CELLS BEFORE, AT THE END AND 
TWO YEARS AFTER ADJUVANT CHEMOTHERAPY
IN PATIENTS WITH PRIMARY BREAST 
CANCER – THE SUCCESS TRIAL
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Philip Hepp1, Brigitte Rack2, Ulrich Andergassen2, 
Julia Jückstock2, Jessica Salmen1, Uta Ortmann1, 
Julia Neugebauer2, Thomas Zwingers3, 
Matthias W. Beckmann4, Werner Lichtenegger5

and Wolfgang Janni1

1Universitätsfrauenklinik Düsseldorf,
2Universitätsfrauenklinik München, 
3Estimate GmbH, Augsburg, 
4Universitätsfrauenklinik Erlangen, 
5Charitè Berlin, Germany;
-- SUCCESS Studiengruppe --

Background: While evidence for the prognostic value of
circulating tumor cells (CTC) in the adjuvant setting is
swiftly increasing the role of tumor markers like CA27.29
in this setting is still controversial. In the SUCCESS Trial
CTC and CA27.29 have been measured before, after and 2
years after adjuvant chemotherapy. Our goal was to
examine the correlation of these 2 factors at the 3 time
points. Methods: The SUCCESS Trial compared FEC-
Docetaxel (Doc) vs. FEC-Doc-Gemcitabine (Doc-G) regime
and 2 vs. 5 year treatment with zoledronat in 3754 patients
with primary breast cancer (N+ or high risk). CA27.29 has
been measured with ST AIA-PACK Ca27.29 reagent using
MUC-1 for AIA-600II (Tosoh Bioscience, Belgium). The
cutoff for positivity of CA27.29 was >31 U/ml. CTC were
assessed with the CellSearchSystem (Veridex, USA). After
immunomagnetic enrichment with an anti-Epcam-antibody,
cells were labeled with anti-cytokeratin (8,18,19) and anti-
CD45 antibodies to distinguish between epithelial cells and
leukocytes. The cutoff for positivity was >1 CTC/15 ml.
Results: CA27.29 and CTC data are available of 2011
patients before, 1525 after and 1000 pts 2 years after
chemotherapy. Before CHT 7.86% of pts were CA27.29
positive and 9.40% were CTC positive. 1.29% were
CA27.29 and CTC positive (p=0.0015). After CHT 20.92%
of pts were CA27.29 positive and 8.59% were CTC
positive. 1.18% were CA27.29 and CTC positive
(p=0.0346). 2 years after CHT 2.60% of pts were CA27.29
positive and 7.40% were CTC positive. 0.40% were
CA27.29 and CTC positive (p=0.1115). Concerning
correlation of positive CA27.29 with other prognostic
factors we found a significant (p<0.05) correlation to
histology and menopausal status before CHT. After CHT
there was a significant correlation to menopausal status
only and 2 years after CHT no correlation to any other
prognostic factor could be found. Conclusion: There seems
to be a relationship between CA27.29 and CTC before
treatment which resolves in the course of the treatment and
beyond. Therefore clarification of the prognostic value of
CA27.29 and CTC after adjuvant treatment as independent
tools is needed.

45
PROGNOSTIC AND PREDICTIVE RELEVANCE 
OF CYTOKERATIN-19 FRAGMENTS (CYFR-21-1) 
IN PATIENTS WITH GASTROINTESTINAL CANCER
UNDERGOING SYSTEMIC 
AND LOCAL CYTOTOXIC THERAPIES

S. Holdenrieder

Institut für Klin. Chemie und Klin. Pharmakologie,
Uniklinikum Bonn, Bonn, Germany

Cytokeratin-19 fragments (CYFRA 21-1) are frequently
released into the blood of cancer patients. Beyond its
prominent role as a most sensitive biomarker in non-small
cell lung cancer (NSCLC), it has shown to add valuable
information to the diagnosis of other tumor entities such as
pancreatic or ovarian cancer. In addition, CYFRA 21-1 has
achieved prognostic relevance not only in NSCLC patients,
but also in those with gastrointestinal or gynaecological
cancers. In a recent study on 46 patients with pancreatic
cancer undergoing systemic chemothererapy, high pre- and
intratherapeutic serum concentrations of CYFRA 21-1 were
found to be significantly associated with poor overall survival.
In a further recent study on 49 colorectal cancer patients with
liver metastases undergoing locoregional selective internal
radiation therapy (SIRT), CYFRA 21-1 serum levels were
increased only 24 hours after SIRT therapy. Pretherapeutic
CYFRA 21-1 values were higher in patients with insufficient
therapy response and poor overall survival. Similar results
were obtained in another study on 50 patients with
hepatocellular cancer treated by locoregional transarterial
chemoembolization (TACE). CYFRA 21-1 value levels were
elevated after 24 hours again and correlated with therapy
outcome and prognosis. It has to be noted that CYFRA 21-1
(24h) was an independent prognostic marker for overall
survival in multivariate analyses. In summary, CYFRA 21-1
is a valuable marker in the prediction of the response to
cytotoxic therapies and prognosis estimation in diverse
cancers and therapy modalities and should be included as an
informative biomarker in future therapeutic trials. 

46
ENHANCED BIOBANKING AS A BASIS OF
DIAGNOSTIC STUDIES IN ONCOLOGY

J.-M. Hollidt

in.vent Diagnostica GmbH, DiagnostikNet-BB,
Hennigsdorf, Germany 

Biobanks are collections of human biomaterial (blood, cells,
tissues) for medical research. In the recent years, a large
number of biobanks have been established in order to gain
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new scientific insights into diagnosis and therapy of diseases.
These biobanks mostly designed for academic basic research
are typically established on a broad basis for in the most part
still non-specific purposes. The collection process takes many
years, if not several decades, and therefore involves a high
cost for staff, equipment and logistics and results in a
potential limited access. On the other side, biomarker
profiling in multi-factorial diseases like cancer need variable
series of cases including the availability of target specific
documentation. E.g., molecular biological techniques enter
more and more into clinical cancer diagnosis requiring a
continuous change of the standards of collection, processing,
and storage procedures. Therefore, biomaterial and associated
data of adequate quality are needed. The concept of
“enhanced biobanking” pursuits the approach of a project-
specific provision of biomaterial in various batch sizes for
industrial diagnostic research, development, and routine
application. The presented targeted approach ensures the
access to specific samples of quality and numbers needed for
statistical significance within a reasonable time. 

47
CYTOKERATINS IN PREDICTING THERAPY
RESPONSE AND PROGRESSION OF 
COLORECTAL CANCER PATIENTS

L. Holubec1, S. Holdenrieder2, J. Finek1, V.M. Matejka1, 
V. Liska4, V. Treska4 and O. Topolcan3

1Department of Oncology, University Hospital, Pilsen,
Czech Republic Republic, 2Institute of Clinical Chemistry,
University of Munich, Germany, 3Department of Nuclear
Medicine, University Hospital, Pilsen, Czech Republic,
4Department of Surgery, University Hospital, Pilsen, Czech
Republic

Aim: Cytokeratins are valuable markers in diverse cancer
diseases. Here we investigate their role in predicting therapy
response and estimating prognosis in colorectal cancer (CRC)
patients undergoing chemotherapy. Methods: We analyzed the
courses of CYFRA 21-1, TPA, TPS, M30, CEA and CA 19-
9 in prospectively collected sera of 30 patients with colorectal
cancer during adjuvant (N=15) and primary (N=15)
chemotherapy and correlated the marker levels with therapy
response after two months and overall survival (OS). In
addition we investigated pretherapeutic serum levels of
CYFRA 21-1, M30, CEA and CA 19-9 in 42 CRC patients,
45 with benign colorectal diseases and 51 healthy controls.
Results: Median values of cytokeratins, CEA and CA 19-9
were not different in the adjuvant and primary setting.
Concerning response of primary therapy, pretherapeutic
(BV1) and values before cycle 2 (BV2) of CYFRA 21-1, TPA
and TPS were lower in responding patients, and also M30

(BV1). Further, kinetics from cycle 1 to 2 (BV1-2) or 1 to 3
(BV1-3) discriminated between response groups. Favourable
3-year OS was indicated by low BV1 of CYFRA 21-1, TPA,
TPS, CEA and CA 19-9 as well as by low BV1-3 of TPA,
CEA and CA 19-9. In adjuvant therapies, a favourable 3-year
OS was indicated by low BV1 of M30, CEA and CA 19-9 as
well as by low BV1-3 of all cytokeratins. Similar to CEA and
CA 19-9, CYFRA 21-1 was elevated in CRC patients as
compared with benign diseases and healthy controls and
showed stage-dependency, while M30 was not stage
dependent. Conclusion: Cytokeratins may be useful as
additive markers in predicting therapy response and
estimating prognosis in colorectal cancer patients and should
be included in future multimarker analyses. 

Supported by the research project VZMSM 0021620819, and grant
IGA MZ CR 10230. 

48
BIOLOGICAL MAINTENANCE THERAPY OF 
PRE-MEDICATED PATIENTS WITH 
METASTASES OF COLORECTAL CARCINOMA

L. Holubec1,2, V.M. Matějka1, J. Fínek1 and O. Topolčan2

1Department of Radiotherapy and Oncology, 
2Department of Nuclear Medicine, Division of Immuno-
Analysis, University Hospital and Medical Faculty of the
Charles University, Pilsen, Czech Republic

Introduction: The objective of this study was to demonstrate,
in the form of clinical case studies, contribution of
maintenance therapy by means of monoclonal antibodies such
as Bevacizumab, Cetuximab, and Panitumumab in patients
with chemo-resistant metastases of colorectal carcinoma
(mCRC). Methods: The authors present, in the form of
clinical case studies, a possibility to evoke long-term
stabilization of advanced tumor disease by means of
monotherapy of mCRC, including check-ups and routine
evaluation of tumor markers. Results: The first two clinical
case studies focus on patients with metastases of colorectal
carcinoma in whom the maintenance Bevacuzumab therapy
started after 12 cycles of FOLFOX + Bevacizumab
chemotherapy in the first line. The Bevacuzumab therapy
continued in three-week intervals for the period of 9 and 12
months (the therapy of both patients still continues). Partial
remission or stabilization of tumor disease was evoked with
both patients according to PET/CT, with very good life
quality and minimum side-effects. There also was a
possibility of ambulatory administration of Bevacizumab. The
following clinical case studies describe a possibility of
maintenance therapy by means of anti-EGFR antibodies
(Cetuximab, Panitumumab). In case of Cetuximab and
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Panitumumab, the condition of successful treatment is the
presence of non-mutated K-RAS gene. Two case studies of
patients pre-medicated through standard chemotherapy, after
which progression of tumor disease into liver and lungs
occurred, will also be presented. The biological therapy was
started by means of anti-EGFR monoclonal antibodies, but
partial or complete remission of tumor disease, including
tumor markers fall, occurred. The therapy reaction was
confirmed through PET/CT examination. The only
complication appeared to be skin toxicity in the form of acne-
form exanthem, which was successfully treated by a
dermatologist, and it was not necessary to reduce the dose
intensity or to extend the dose interval of the biological
therapy. Conclusion: The maintenance therapy by means of
monoclonal antibodies appears to be a suitable treatment
alternative in patients with metastases of colorectal carcinoma
who are resistant to standard antitumor therapy. 

This study was supported by the research aim of VZ MSM
0021620819 and the IGA MZ CR 10230 grant. 

49
PI3K-INHIBITOR D-116883 IS EFFECTIVE IN IN
VITRO MODELS OF OVARIAN CANCER

A. Hönig, J. Hahne, S. Meyer, S.F.M. Häusler, S.E. Segerer,
M. Krockenberger, J. Diessner, J. Dietl and J.B. Engel

Department of Gynecology and Obstetrics, University of
Wuerzbug, Wuerzburg, Germany

Introduction: PI3K-inhibitor (D-116883) is an orally
effective drug, that acts via inhibition of PI3K. The
PI3K/AKT signal transduction pathway is involved in
ovarian cancer tumorigenesis. PTEN loss and other activating
mutations frequently contribute to the activation of this
pathway. We tested whether PI3K-inhibitor (D-116883)
exerts cytostatic effects in in vitro models of ovarian cancer
and analysed the induced programmed cell death with a
panel of assays. Materials and Methods: We evaluated the
potency of PI3K-inhibitor (D-116883) in four ovarian
carcinoma cell lines with different cellular assays. The
effects of D-116883 alone and in combination with
perifosine on cell proliferation was analysed by crystal-violet
staining and MTT-assay. The capacity for anchorage-
independent growth was analysed in two ovarian carcinoma
cell lines without and with D-116883 addition by using the
soft-agar-assay. Results: Growth inhibition occurred in all
ovarian carcinoma cell lines studied (A2780, Acis2780,
OAW-42 and SKOV-3) in a micromolar range (IC50<1 μmol).
By using soft-agar-assay, a reduced capacity for anchorage-
independent growth, a hallmark of tumour cells, caused by
D-116883, could be demonstrated. Conclusion: PI3K-

inhibitor D-116883 showed substantial cytotoxic effects in
various in vitro models of ovarian cancer. Our results make
PI3K inhibitor D-116883 a good candidate for further
ovarian cancer research including in vivo experiments.

50
PHOTODYNAMIC DIAGNOSIS AND THERAPY
WITH CHLORIN E6-ENRICHMENT,
DEGRADATION AND EFFICACY

D. Hüttenberger1, O.J. Dill2, C. Philipp3, 
U. Reinhold4, T. Giesen5, L. Freitag6 and M. Haupt1

1Apocare Pharma GmbH, Bielefeld; 
2Target GmbH, Worms; 
3Elisabeth Hospital Berlin; 
4Medical Center Bonn, 5Medical Center, Wenden, 
6Ruhrlandklinik, Essen, Germany

Objective: The green porphyrin Chlorin e6 is a
photosensitizer for systemic photodynamic therapy (PDT).
After the enrichment of the substance in tumor cells, the area
of interest can be illuminated with blue light for tumor cell
detection. Under red light illumination phototoxic processes
can induce cell death. In an overview from in vitro to clinical
experiments, the diagnostic and therapeutic effect of PDT
with Chlorin e6 was quantified. Materials and Methods:
Preclinical work: In cell culture experiments the specific
enrichment of chlorin e6 in various tumor cell lines was
monitored with fluorescence imaging. Especially in NSCLC
tumor cells the photodynamic activity of chlorin e6 was
verified with different cell death tests. In preclinical animal
studies with healthy mice, tumor bearing mice and rats, the
tissue distribution and depletion kinetics of Chlorin e6 and
his photodynamic potential was monitored. As part of our
preclinical studies the pharmacokinetics were monitored by
measurements with radioactive tritium labelled chlorin. The
concentration of radioactivity in tissues and organs was
determined by means of quantitative whole-body
autoradiography technique after preparation and sectioning of
the frozen specimen. In comparison, fluorescence was
monitored using 2D-resolved fluorescence spectroscopy. In
another study the plasma level of chlorin e6 was monitored
with liquid chromatography. Clinical experience: In some
single case studies in dermatology (morbus bowen,
basalioma), urology (bladder cancer) and pneumology
(inoperable NSCLC of the central bronchi), the photodynamic
potential of Chlorin e6 was monitored in patients. Results:
The in vitro experiments showed a high enrichment in the
tumor cells and a high cell death rate under red light
excitation. Equivalent experiments without illumination
showed no toxicity for the cells. In the in vivo experiments
Chlorin e6 showed a selective enrichment in tumor tissues (up
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to 18:1) 3 hours after i.v. application. The compound was
completetly eliminated in mice 8 hours after application. In
rats the molecule persisted longer due to a different
degradation pathway. 24 hours after application the human
plasma was free from chlorin e6. In comparison to other
photosensitizers there is no risk of phototoxicity after this
period of time. In the clinical single case studies it was shown
that the selectivity of tumor destruction, the tolerance and
quality of life after PDT were excellent. Conclusion: Chlorin
e6 shows a high specific accumulation in neoplastic tissues. 3
hours after application the fluorescence detection enables a
calculation of an adequate photodynamic dose to realize an
effective therapy. Because of a lack of drug related side-
effects and a rapid elimination over the hepatobiliary system,
a systemic photosensibility did not occur. 

51
BIOLOGICAL AND TECHNICAL VALIDATION OF
AN EXPERIMENTAL MACROPHAGE ASSAY: 
THE NECESSARY STEPS TO TAKE

D. Japink1, M. Sosef1, M. Leers2, J. Coy3 and M. Nap4

1Department of Surgery, Atrium MC, Heerlen, The
Netherlands, 2Department of Clinical Chemistry and
Haematology, Atrium MC, Heerlen, The Netherlands,
3Tavarlin AG, Darmstadt, Germany, 4Department of Clinical
Pathology, Atrium MC, Heerlen, The Netherlands

Aim: Activated macrophages (AM) may take up tumor-related
material. This is crucial in our approach to flow
cytometrically detect PSA and CEA in AM. In our analysis
method inter-machine reproducibility, biological variability in
time and standardization of gating strategy have been
assessed in a recent study. The current aim is to assess the
inter-assay and intra-assay variability. Methods: For
assessment of intra-assay reproducibility 3ml EDTA-blood
samples were drawn from 72 unique colorectal cancer (CRC)
patients. Of 29 patients 2 samples were drawn instead of 1
providing 101 samples in total for intra-assay-assessment.
Inter-assay reproducibility was assessed from the subset of
patients who delivered two samples. All samples were
prepared and measured in duplicate setting following the
CRC pilot-study SOP. The 101 samples were assessed five
times by comparing a negative control (FMO) and four
parent-percentages of tumor marker-containing activated
macrophages (TM-CM), the most variable populations in
earlier studies. The TM-CM populations consisted of four
fractions, specifically Carcinoembryonic antigen- (CEA-CM),
Transketolase-like-1- (TKTL1-CM), Cytokeratin 18- (CK18-
CM) and M30-containing macrophages (M30-CM). For intra-
assay reproducibility sample one and two were measured
twice (n= 101 x (1 FMO + 4 TM-CM)= 505 measurements).

For inter-assay reproducibility the measurement of sample
one was compared to sample two (n= 29 x (1 FMO+ 4 TM-
CM) = 145 measurements). Results: The 505 measurements
for intra-assay assessment delivered 452 interpretable
duplicate measurements Not all tubes contained enough
material to complete duplicate assessments. Intra-assay
correlation calculation for FMO and TM-CM showed a
significant correlation by Spearman r of 0.916±0.168
(p<0.0001, alpha=0.05) inter-assay reproducibility; 145
samples delivered 143 interpretable-paired measurements (2
were dismissed due to qualitatively unacceptable outcome).
Inter-assay correlation calculation for FMO and TM-CM
showed a significant correlation by Spearman r of
0.337±0.1589, (p<0.0001, alpha=0.05). (Both analyses
showed no Gaussian distribution). Conclusion: Intra-assay
variability showed no significant difference between sample 1
or 2 and their duplicates drawn from a patient. Inter-assay
showed no significant difference between sample 1 and 2 of
the patient. Combined these outcomes show robustness of the
flow cytometrical assay. Next step is to evaluate the durability
of the venous blood, investigating the maximum time one can
leave the blood samples on a workbench at room temperature
before starting the preparation-SOP.

52
DETERMINATION OF MUC1 IN SERA OF
OVARIAN CANCER PATIENTS AND PATIENTS
WITH BENIGN CHANGES OF THE OVARIES 
WITH THE CA 15-3 AND PANKOMAB KIT

U. Jeschke1, Irmi Wiest1, Anamur Lan Schumacher1,
Markus Kupka1, Renate Stahn2, U. Karsten2, 
K. Friese1 and D. Dian1

1I. Frauenklinik der LMU München, München, 2Glycotope
GmbH, Berlin-Buch, Germany

Objective: Mucin 1 (MUC1) is a high molecular weight
transmembrane glycoprotein with unique properties and is
used as a tumour marker in sera of ovarian cancer patients.
The common test kit CA15-3 is not suitable for the
discrimination between benign and malignant changes of
the ovaries. Within this study the newly developed anti-
MUC1 antibody PankoMab was tested in an ELISA and
compared with the CA15-3 kit. PankoMab recognises a
more specific tumour MUC1 epitope (TA-MUC1).
Methods: Sera of 138 patients diagnosed with benign or
malignant changes of the ovaries were obtained before
surgery. CA15-3 was analysed with an automated ELISA
system (Immulite 2000). The release of TA-MUC1 was
analysed with an ELISA and the PankoMab antibody.
Results: With the already established marker CA15-3
significant differences between benign or malignant changes
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of the ovaries were found. The same result was obtained
with the newly developed TA-MUC1 test. In contrast to
CA15-3 the median of TA-MUC1 is lower in ovarian cancer
sera compared with sera of benign diseases. Conclusion:
Within this study we analysed an additional marker for
MUC1 which recognises a more specific tumour MUC1
epitope (TA-MUC1). We obtained significant differences
between benign and malign ovarian diseases. Although mean
MUC1 expression is elevated in ovarian cancer patients
compared to benign cysts by using both test systems, we
observed a better result by analysing median TA-MUC1
release. Therefore PankoMab could be a useful tool for
obtaining additional information in the differentiation
process from benign to malignant ovarian changes.

53
HE4 AND CA 125 IN BENIGN AND 
MALIGNANT DISEASES

A. Kirschenhofer1, A. Burges1, M. Lenhard1, L. Hertlein1,
S. Fürst1, D. Mayr3, D. Nagel2, K. Hofmann2, K. Krocker2

and P. Stieber2

1Department of Obstetrics and Gynecology, 2Department of
Clinical Chemistry, and 3Department of Pathology, University
of Munich, Campus Grosshadern, Munich, Germany

Aims: Human epididymis protein 4 (HE4) is expressed and
released in high concentrations in malignant diseases and
therefore represents a potential novel biomarker. This study
aimed at evaluating the sensitivity and specificity of the
serum concentrations of HE4 in comparison to CA125 in
patients with benign and malignant diseases. Methods: The
sera (stored at –80˚C) of 206 healthy individuals, 671 patients
with various benign disorders (gynaecological: 396,
gastrointestinal: 82, urological: 57, lung: 50, breast: 50 and
benign prostate hyperplasia: 20), and 720 patients suffering
from cancer obtained at time of diagnosis before first
treatment were analyzed retrospectively measuring CA 125
and HE4 on the Architect system (Abbott Diagnostics, US).
Results: The median (95th perc) of HE4 in healthy men is 26
pM (47), in women 40 pM (74), and the median of CA 125 is
10 U/ml (20) in men and 14 U/ml (31) in women. The
medians of benign diseases are for HE4 between 30 pM and
51 pM (except benign urological diseases with 660 pM), and
for CA 125 between 13 and 20 U/ml, while the 95th perc.
reaches HE4-values of 400 pM in gastrointestinal. diseases
and 3500 pM in urological diseases, for CA 125 940 U/ml in
benign gastrointestinal disease For HE4 as well as CA 125
the highest values are reached in ovarian cancer (n=125) with
median values of 242 for HE4 and 391 for CA125, followed
by lung cancer, oesophagus cancer and cervix uteri cancer for
HE4 and cervix uteri, stomach, hepatocellular and lung

cancer for CA 125. The highest sensitivity of HE4 (68%) and
Ca 125 (69%) at 95% specificity is shown in ovarian cancer
and borderline tumor (control group: benign gynaecological
disorders) with AUC 88.9% for HE4 and 91.9% for CA 125.
Both markers reach 100% specificity for discriminating
ovarian cancer from all other diseases (HE4 7% sensitivity,
CA 125 18% and their combined use 23%). Conclusion: HE4
and CA 125 show highest sensitivity in ovarian cancer and
borderline tumors, but are both panmarkers and released by
various benign and malignant diseases. 

54
MULTIMODAL THERAPY OF 
PANCREATIC CANCER

R. Klapdor

Internal Medicine, ZeTDT GmbH, Hamburg, Germany

In general, prospective studies focussing to therapy of
advanced exocrine pancreatic cancer resulted in survival rates
of no more than 5-10 months during the past decade. These
studies mostly investigated the survival in relation to one
treatment regimen outlined in study protocols. At the end of
these protocol phases it was left to the physicians to treat the
patients following their own more or less active/non-
aggressive concepts. Based on these studies with their very
limited survival data even nowadays many patients get the
advice from their physicians that their main aim should be to
enjoy the remaining few months as better as possible and to
avoid side-effects by doubtful chemotherapies – otherwise
they should try to be involved in new study protocols. Recent
prospective study protocols asking for additional benefit
effects of planned second line therapies, however, could
demonstrate a positive effect of protocols with 2 treatment
sequences on overall survival. However, even in these recent
2-treatment protocols it was left to the physicians whether or
how they continued care for these patients. In contrast, there
are a lot of data suggesting that an active individualized
therapy might significantly improve the outcome of these
patients and that also more than 2 treatment regimens may be
active in a single patient. The offer for these patients should
include combined or sequential applications of the various
availabe treatment modalities like chemotherapy, targeted
therapy, modern concepts of radiotherapy, local treatment
modalities e.g. for liver metastases, locoregional perfusion,
palliative surgical endoscopy and palliative surgery in
combination with modern concepts of best supportive care
like pain therapy, nutritional support including parenteral
home nutrition, psychological and social advice and
cooperation with self-help-groups. A relevant precondition for
this concept of an individualized efficacy orientated
multimodal therapy is already given: tumor marker
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determinations every 2-4 weeks in combination with imaging
methods every 6-8 weeks allow a rapid detection of
efficacy/non-efficiacy and/or of new progress resp. in order
to treat a patient with 3 and 4 different regimens even in the
case of agressively growing cancers like pancreatic cancer.
Future advances in molecular biology may allow a prognostic
conclusion for the individual patient and the development of
new drugs for targeted therapies will improve this situation
in the near future.

55
PITFALLS IN DIFFERENTIAL AND PRIMARY
DIAGNOSIS OF PANCREATIC CANCER

R. Klapdor

Internal Medicine, ZeTDT GmbH, Hamburg, Germany

Even nowadays diagnosis and differential diagnosis of small
lesions of the exocrine pancreatic cancer often remain a
difficult problem. The description of following 5 cases
underline the problems involved in this field. Pat.1. Male, 58
y of age, suffered for more than 1 year from slight variations
of serum lipase and amylase without clinical symptoms. At
the beginning of 2010 increasing fatigue, diagnosis of
diabetes (blood sugar and HbA1c), CP suspicious lesion (US
and MR) within the head of the pancreas with slight irregular
dilatation of the pancreatic main duct were observed. CA 19-
9 255 U/ml, serum amylase 113 U/ml, serum lipase 502
U/ml. EUS: chronic pancreatitis. Cytology: PAP II. 2 months
later CA was 19-9 70 U/ml, showing no further decrease,
amylase 89 U/ml, lipase 137 U/ml. MR CP: slightly
increased dilatation of the main pancreatic duct. EUS:
confirmation of the previous finding, suspicious primarily for
chronic pancreatitis. Whipple-Operation. pT3, G2, N0 (0/7),
L0,V0. In spite of postoperative decrease of CA 19-9 to
values below 37 U/ml and adjuvant chemotherapy with
gemcitabine (1000 mg/m2) in the following tumor
recurrence. Pat.2. Male, 46 y of age: end of 2010 acute
pancreatitis. 1 month later slight dilatation of the main
pancreatic duct (corpus) due to postinflammatory stricture.
No signs of local lesions suspicious for a tumor disease.
Endosonography 1 month later: typical signs of autoimmune
pancreatitis. MRCP: irregular dilated pancreatic duct within
the corpus due to a stricture without evidence for a tumor
disease. CA 19-9 63 U/ml, lipase 217 U/ml, amylase 90
U/ml. In the course of a 6 weaks treatment with steroids
continuous increase of CA 19-9 up to 198 U/ml inspite of a
decrease of lipase to 65 U/ml were noticed. Control
endosonography showed an isodense very small lesion (<1
cm) with distal dilatation of the main duct, but no typical
signs of a circumscribed tumor lesion. MR CT: increasing
irregular dilatation of the main pancreatic duct up to 3-4 mm.

DD IPMN, no convincing signs of a circumscribed tumor
lesion. Later distal splenopancreatectomy demonstrated a
pT3, R0, pN0 (0/13), G2 adenocarcinoma. Postoperative
decrease of CA 19-9 to 56 U/m and adjuvant chemotherapy
with gemcitabine (1000 mg/m2) in the following recurrence
of the tumor disease. Pat.3. Male, 46 years of age, fatigue,
at the beginning of 2011 new diagnosis of diabetes (HbA1c,
blood sugar). MR: tumor of the tail of the pancreas
(3.4×2.9×2.0 cm) with infiltration of the artery and vena
lienalis. No pathological lymphnodes. CA 19-9 8.1 U/ml,
Amylase and lipase in the normal range. No abdominal
pains. After confirmation by a second opinion operation,
distal splenopancreatectomy. Histopathological diagnosis:
local chronic fibrous pancreatitis. In the follow-up up to now
no signs of tumor disease of the pancreas were observed.
Pat.4. A female patient with an advanced metastasized
pancreatic cancer and normal CA 19-9 in the routine
laboratory, suggesting a neuroendocrine tumor disease.
However, after dilution the level of a CA 19-9 was more than
3.022.000 U/ml, indicating an adenocarcinoma of the
pancreas (also confirmed by histological diagnosis) and a
high-dose-hook phenomenon. Pat.5. A male patient with an
advanced tumor of the pancreatic tail and advanced
metastases within the spleen, admitted for palliative
chemotherapy of a "pancreatic cancer", ‘diagnosed’ and
confirmed by 3 different institutions. CA 19-9 in the normal
range. Because of some atypical signs in the imaging
methods we performed histology. Diagnosis: malignant
lymphoma. Aggressive antilymphoma therapy resulted in
complete remission of the tumor disease. On the basis of
these cases the potential role of CA 19-9 in individual
patients with respect to diagnosis/differential diagnosis at the
time of primary diagnosis of pancreatic cancer is discussed.

56
CA 19-9/CEA AND RASH IN EARLY FOLLOW-UP 
OF METASTATIC EXOCRINE CARCINOMA
TREATED WITH GEMCITABINE (G) IN
COMBINATION WITH ERLOTINIB (E)

R. Klapdor, M. Bahlo, M. Brenzinger and S. Klapdor

Internal Medicine, ZeTDT GmbH, Hamburg, Germany

Introduction: Rash, a common toxicity with erlotinib has been
proposed as a common marker for efficacy in cancer patients.
The tumor marker CA 19-9, a cancer-related antigen, that
enables the physicians to control the response to treatment. We
compared the expression of RASH with the course of the
tumor markers CA 19-9 and CEA and the tumor response
measured by the imaging methods CT/MR for patients with
metastatic pancreatic cancer. Methods: 20 chemonaive patients
and 8 patients pretreated with chemotherapy received G (1000
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mg/m2 weekly) and E (100 mg/d). In 3 of these patients the
combination therapy was started twice, the second time after
complete remission induced by the first therapy with G and E.
Patients: 19 males, 9 females with proven metastatic exocrine
pancreatic cancer. In all patients CA 19-9 and CEA were
simultaneously determined nearly every 14 days and imaging
procedures CT or/and MR were performed every 6-8 weeks.
Results: CA 19-9 represented the leading tumor marker in 27
patients, CEA in 1 patient. CA19-9/CEA showed the
following results: PD in 12 patients, SD and MR in 2 and 3
patients respectevely, PR and CR in the course of 8 and 6
treatments. The RASH reactions varied between grade 0,
one/two/and three and showed a tendency to a higher RASH
reaction in patients with PR and CR, but no strict correlation.
Two noteworthy patients are a male patient with PD with
respect to tumor markers and MR in spite of a RASH grade
three, and on the other hand a female without any RASH
reaction but CR with respect to tumor markers and MR. In the
3 patients (2 male, 2 female) with a second G + E treatment
after CR induced by the first treatment with this combination
the second treatment trial induced changes similar to those of
the first treatment period (survival of these patients since start
of the first treatment with G + E actually amounts to >18, >19
and >19 months). The results seen in 2 patients furthermore
might suggest an additional effect of E compared to
gemcitabine alone, as the combined therapy with G + E
induced a significant decrease of the serum tumor marker CA
19-9, whereas a therapy with G alone was not able to stop the
progressive increase of CA 19-9 at that time. Conclusion: The
results confirm that appearance and grade of RASH correlate
to the response to therapy with G and E in patients with
pancreatic cancer. The evaluation of tumor response however
should be based on tumor marker determinations in
combination with imaging methods. The results therefore
suggest that RASH symptoms should be treated already at the
initial stages in order to hold the patient’s quality of life at a
good level.

57
VITAMIN D STATUS AND PERORAL VITAMIN D
SUBSTITUTION IN PATIENTS SUFFERING FROM
EXOCRINE PANCREATIC INSUFFICIENCY (EP) 

S. Klapdor1,2, E. Richter2 and R. Klapdor1

1Internal Medicine, ZeTDT GmbH, Hamburg; 
2Compound and Care Pharma GmbH, Hamburg, Gemany

Exocrine pancreatic insufficiency due to pancreatic cancer,
chronic pancreatitis and/or surgery of pancreatic cancer or also
stomach cancer (so-called relative exocrine insufficiency) is
often associated with maldigestion of fatty soluble vitamins.
Consecutively, metabolic bone diseases, visual problems, skin

diseases and coagulation problems may occur. In addition,
during recent years increasingly an important role of Vitamin
D e.g. in oncology and cardiology is discussed. In general,
therefore at least in patients suffering from severe exocrine
insufficiency, a parenteral substitution is recommend, as e.g.
regular intramuscular injections of so-called ADEK
preparations. However, recent own pilot studies showed, that
monthly injections of ADEK preparations were not able to
raise the serum vitamin D in these patients to a normal range.
Therefore we measured prospectively the 25(OH)D-serum
levels in comparison to the serum concentrations of vitamin A
and E, β-carotin and RBG (retinol binding globulin) in
patients with exocrine insufficiency and investigated whether it
will be possible to supplement vitamin D orally in
combination with adequate supplementation of pancreatic
enzymes and nutrition advice. Methods: The study was
performed in 84 patients with proven exocrine panceratic
insufficiency due to pancreatic cancer, chronic pancreatitis
and/or pancreatic surgery. The vitamins D, A, E, β-carotin and
RBG as well as coagulation parameters were determined using
routine laboratory methods. Vitamin D was supplemented
under sequential serum control, applying doses between 1000
IE daily up to 20.000 IE per week, every two to three days and
temporarily up to 20.000 IE daily. For comparison, similar
studies were done in 38 patients without known pancreatic
diseases (Co). Results: 92% of the patients with EP showed
Vit. D levels below 30 ng/ml, 81 % below 20 ng/ml and 29%
and 10% below 10 ng/ml and <4 ng/ml resp. In contrast to
RBG and β-carotin serum concentrations for Vit. A and E
were measured in a normal range. 

Vitamin RBG Vitamin β- 25(OH)D
A E Carotin

Normal range 0.2-1.2 3-6 5-18 250-685 30-60 
mg/L mg/L mg/L u/L ng/ml

Values below EP 0 40 2 80 92
cut-off (in %) Co 0 0 0 46 85
Median EP 0.4 3.5 11.5 131 13

Co 0.6 4.3 12.2 270 15

In all patients with sufficient peroral food intake, that means
without need of additional parenteral alimentation, it was
possible to raise the serum levels of Vit. D above 30 ng/ml in
case of individual adaptation of the Vit. D uptake, during
summer as well as during winter periods - even in those
patients in which i.m. application of ADEK every two to four
weeks failed to raise the Vit. D serum levels into the normal
range. Conclusion: In general Vit. D deficiency in patients
suffering from exocrine pancreatic insufficiency can easily be
supplemented by oral Vit. D intake. Parenteral applicaton
does not seem be required. This procedure should also be
successful in the very rare cases of Vit. A deficiency in
patients sufficiently substituted with pancreatic enzymes.
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58
CARBOHYDRATE RESTRICTION IN CANCER
TREATMENT AND PROPHYLAXIS

R.J. Klement

Klinik und Poliklinik für Strahlentherapie, Universität
Würzburg, Würzburg, Germany

Over the last years, evidence has accumulated suggesting that
by systematically reducing the amount of dietary
carbohydrates (CHO) one could suppress, or at least delay,
the emergence of cancer, and that proliferation of already
existing tumor cells could be slowed down. This hypothesis is
supported by the fact that the occurrence of cancer among
populations traditionally living on low CHO diets has
consistently been found to be very rare until these people
adopted the Western diet. CHOs or glucose, to which more
complex carbohydrates are ultimately digested, can have
direct and indirect effects on cancer cell proliferation: first,
contrary to normal cells, most tumor cells depend on steady
glucose availability in the blood for their energy and biomass
generating demands and are not able to metabolize significant
amounts of fatty acids or ketone bodies due to mitochondrial
dysfunction. Second, it has been shown that high insulin
levels like those resulting from the ingestion of CHO-rich
meals, can directly promote tumor cell proliferation. Third,
ketone bodies that are elevated when insulin and blood
glucose levels are low have been found to have a negative
effect on proliferation of many tumor cell types in vitro.
Ketone bodies have also been shown to exhibit positive
effects against reactive oxygen species and cytotoxicity,
especially in the brain, in this way providing an opportunity
for enhancing the therapeutic ratio in radio- and
chemotherapy. Therefore, it seems likely that a low CHO diet
has positive effects on both cancer treatment and prevention
of relapse when combined with conservative methods. In this
talk, these issues will be discussed, and the concept of a
ketogenic diet will be explained. In addition, new data will
be presented that support the case that lowering CHO intake
in cancer patients should be considered as a supportive
therapeutic option with minimal side-effects.

59
TARGETED THERAPY AND 
MOLECULAR IMAGING

H.C. Kolb

Molecular Imaging, Siemens Medical Solution, Culver City,
CA, U.S.A.

Modern cancer drugs target specific proteins that are linked to
carcinogenesis and tumor growth. Molecular imaging allows

the in vivo measurement of these molecular targets, which may
guide drug development and enable personalized treatment.
Positron Emission Tomography in conjunction with the glucose
metabolism marker 18F-fluorodeoxyglucose (FDG) is
increasingly used to stage the disease and monitor therapy.
However, FDG lacks specificity and new target-specific and
clinically validated PET imaging biomarkers are needed to
enable personalized, targeted therapy by predicting outcomes
or measuring early response. This presentation will describe
the progress that has been made towards the development of
PET imaging biomarkers for several of the hallmarks of cancer
– evading apoptosis, engaging in angiogenesis, cell
proliferation and tissue invasion, being insensitive to treatment.

60
MACROPHAGE MIGRATION INHIBITORY FACTOR
LEVELS IN SERUM OF OVARIAN CANCER
PATIENTS CORRELATE 
WITH POOR PROGNOSTIC PARAMETERS 
IN OVARIAN CANCER

M. Krockenberger, J. Engel, S. Häusler, J. Wischhusen, 
St. Heuer, J. Dietl and A. Hönig

Universitätsfrauenklinik Würzburg, Würzburg, Germany

Objective: In ovarian cancer cells prognostic parameters like
Her2new- or hormone receptor expression in breast cancer
cells are missing, but clinical and pathological features like
response to platinum-based chemotherapy, histological
grading or FIGO stages display a certain correlation with
prognosis in ovarian cancer. Recently it was shown, that
especially in ovarian cancer host immunity versus tumor cells
is of importance for the course of the disease. Tumor guided
immune escape mechanisms have nicely been demonstrated.
One of these mechanisms is the secretion of tumor derived
Macrophage Migration Inhibitory Factor (MIF) in serum of
ovarian cancer patients. MIF suppresses antitumoral
responses of CD8+ T-lymphocytes and NK-cells, however, the
clinical relevance of this mechanism still remains unclear.
Materials and Methods: We evaluated, whether MIF-serum
levels in ovarian cancer patients detected by ELISA correlate
with clinical and pathological predictors of poor prognosis.
Points of interest were responsibility to platinum-based
chemotherapy, histological grading, FIGO-stages at primary
diagnosis and disease free and overall survival. In addition,
immunohistochemistry for CD8+ T-cell and NK-cell
infiltration in the tumor stroma in tissue samples from the
examined patients was performed. Results: High MIF-levels
in patient sera correlate with poor prognostic parameters in
ovarian cancer. It was evident, that patients with high MIF
serum levels displayed significantly less numbers of tumor
infiltrating effector cells. The observed correlation between
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MIF levels and both disease free as well as overall survival
underlines the importance of these differences. Conclusion:
The secretion of MIF in serum of ovarian cancer patients by
the tumor itself seems to be of clinical relevance based on
MIF interference with antitumoral immune responses. A
possible correlation between tumor guided MIF secretion and
poor prognosis in ovarian cancer may be considered.

61
MULTIPLE MYELOMA UPDATE IN RISK
CONSIDERATION, DIAGNOSIS, AND THERAPY,
WITH TRENDS AND PERSPECTIVES

R. Lamerz

Medical Department II, LMU-Klinikum Campus-
Grosshadern, Munich, Germany

An updated review is presented on the oncogenomics/
genomics (e.g. hyperdiploidy, specific translocations such as
t(11;14), t(4;14), t(14;16), activation of NRAS and KRAS,
mutations of FGFR3 and TP53, Myc dysregulation,
inactivation of CDKN2A and CDKN2C and others), precursor
disease (MGUS=monoclonal gammopathy of undetermined
significance, SMM=smoldering or asymptomatic myeloma)
and risk stratification (M-protein, IgG/non-IgG, free light-chain
ratio), diagnosis, staging (international staging system
including β2-microglobulin and albumin, chromosomal
abnormalities) and actual treatment of multiple myeloma in
naïve patients according to eligibility or non-eligibility for
high-dose chemotherapy with stem cell support and those with
relapsed or refractory disease. Since the introduction of
melphalan and prednisone in the 60s and of high-dose
melphalan with autologous stem cell transplant and
bisphosphonates in the 90s, a steady improvement of therapy
has been reached by the involvement of immuno-modulatory
agents thalidomide and lenalidomide and the proteasome
inhibitor bortezomib in the 2000s. Further progress of
therapeutic concepts is steadily ongoing by the development of
additional small molecules, multidrug combinations,
monoclonal antibodies and molecular imaging in the 2010s.
Although multiple myeloma only accounts for 1% of neoplastic
and 13% of haematological malignancies, with a median
incidence in Western countries of 5.6 cases/100,000 persons
and a median age of about 70 years, recent treatment has
extended overall survival in patients below the age of 60 years
to a 10-year survival rate of about 30%. This represents a
remarkable success for a still incurable disease. 

62
NEUTROPHILS AS WELL AS MONOCYTES
PHAGOCYTOSE PLATELET REMNANTS AND

DAMAGED ENDOTHELIAL CELLS IN PATIENTS
WITH ACUTE CORONARY SYNDROME

M.P.G. Leers1, J.F.W. Keuren1, M. Huts1, 
G. Vervoort2, H. Kragten2 and K.S.G. Jie3

Departments of 1Clinical Chemistry and Hematology,
2Cardiology, 3Internal Medicine, Atrium Medical Center
Parkstad, Heerlen, The Netherlands

Introduction: In a recent study it was shown that the number
of TF bearing microparticles decreases during the acute phase
of an acute myocardial infarction (AMI) (1). The neutrophil
phagocytic function could play a role in this clearance
because they are recruited to the site of the atherosclerotic
lesion. The aim of this study was to investigate the phagocytic
capacity of different leukocyte subpopulations involved in an
acute reaction in an acute coronary syndrome. Then, the
expression of TF on these different leukocyte subpopulations
was investigated. Materials and Methods: 85 consecutive
patients presenting on the emergency department with
complaints of chest pain were enrolled in this study. In a flow
cytometric (FCM) assay performed on a peripheral blood
sample, the membranous staining of TF-expression was
measured in neutrophils (based on SSC and CD45-
expression), monocytes (CD14+) as well as in activated
monocytes (CD14+/CD16+). After blocking the epitopes of
membranous bound platelets or endothelial cell remnants, the
intracellular staining for platelet- (CD41) as well as for
endothelial cell-remnants (CD62e) was analysed in these
leukocyte subgroups. Results: The group of investigated
patients consisted of 11 patients with no cardiac damage
(NC), 30 patients with angina pectoris (AP), 33 patients with
unstable angina pectoris (UAP) and 11 patients with AMI.
FCM analysis showed a significant increased expression of
TF on monocytes as well as activated monocytes when
compared with the severity of cardiovascular damage.
Surprisingly, the neutrophils showed also a weak but
significant increase in the expression of TF on their
membrane. Then the neutrophils showed a weak intracellular
staining of CD62e and CD41. The monocytes and especially
the activated monocytes showed a clear and significant
increase in intracellular staining for CD62e as well as for
CD41. Conclusion: In this study it is shown that neutrophils
express TF upon stimulation. In addition to the neutrophils
also the monocytes play an important role in the clearance of
platelets- and endothelial cell remnants. The findings in this
study suggest that activation of the monocytes leads to their
recruitment to the lesion for a first clearance of the damage.

1 Keuren JF, Jie KS and Leers MPG: Increased expression of
TF on monocytes, but decreased numbers of TF bearing
microparticles in blood from patients with acute myocardial
infarction. Eur J Haematol 83(4): 387-388, 2009.
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63
METHODOLOGICAL AND PRECLINICAL
EVALUATION OF AN HMGB1 IMMUNOASSAY

Julia Lehner1, Christin Wittwer1, Debora Fersching1, Barbara
Siegele1, Oliver J Stoetzer2 and Stefan Holdenrieder1,3

1Institute of Clinical Chemistry, University Hospital
Munich-Grosshadern, 2Hematology/Oncology Outpatient
Center Munich, 3Institute of Clinical Chemistry and 
Clinical Pharmacology, University Hospital Bonn, Germany

Background: Soluble high mobility group box 1 (sHMGB1) is
a promising biomarker for the prognosis and monitoring of
cancer and of acute diseases like trauma and sepsis. Materials
and Methods: We investigated the methodical characteristics of
an ELISA for sHMGB1 (Shino-Test, Japan/IBL, Germany)
using serum pools and samples of two volunteers. Intraassay
and interassay-imprecision were tested in 2 serum pools (N=5
and N=8; respectively). Linearity was tested in 4-step dilutions.
Dependency of time to storage after centrifugation was
investigated with different temperature protocols. Diagnostic
relevance was investigated in sera of 28 healthy individuals, 12
patients with benign breast diseases, 41 patients with localized
and 31 patients with advanced breast cancer. Results: Intraassay-
imprecision (coefficients of variation (CV): 2.6-4.8%) and
interassay-imprecision (10.3-14.0%) were in an acceptable
range of manual assays. Linearity testing yielded satisfying
results with dilution recoveries of 100-121%. sHMGB1 results
remained stable when samples were kept at 4˚C and 25˚C after
centrifugation for up to 7 days (recoveries 87-128%). Median
of healthy individuals was 1.3 ng/mL and 95th percentile 4.1
ng/mL. While sHMGB1 levels were not different in patients
with benign breast diseases (median 1.7 ng/mL; 95th percentile
6.7 ng/mL) and those with localized breast cancer (median 1.2
ng/mL; 95th percentile 4.6 ng/mL), they were lower in patients
with advanced breast cancer (median 0.5 ng/mL; 95th percentile
5.9 ng/mL). Conclusion: sHMGB1 ELISA is a robust and safe
assay producing reliable quantitative results in sera.

64
LONG-TERM RESULTS OF RADIO
(CHEMO)THERAPY ± SURGERY 
IN ESOPHAGEAL CANCER

T. Lerch1, A. Meyer1, F. Helfritz2, M. Winkler2, J.H.
Karstens1 and F. Bruns1

1Department of Radiation Oncology, and 2Department of
General, Visceral and Transplantation Surgery, Hannover
Medical School, Hannover, Germany

Objective: Patients with advanced cancer of the esophagus
still have a poor prognosis and the optimal treatment for these

patients is controversial. Therefore, prognostic factors may
help select the appropriate treatment for the individual
patient. The present retrospective study investigated
monoinstitutionally the effect of radio(chemo)therapy
±surgery in patients with esophageal cancer. The endpoint of
the analysis was overall survival. Methods: Between 1998 and
2005 131 patients with non-metastatic esophageal cancer
were treated with a curative intent at the Hannover Medical
School, Germany. The patients received radiochemotherapy
either in a neoadjuvant (group 1, n=30) or in a definitive
setting without surgery (group 2, n=71); 30 patients received
radiotherapy alone (group 3, n=30). The three groups showed
an equal distribution without any statistically significant
difference with regard to gender, histology, grade, nodal
status, and tumour length except of age and T-stage; patients
in group 3 were significantly older (average age: 68 years)
and T-stage more favourable than those in groups 1 and 2.
Radiotherapy was delivered with a median total dose of 45
Gy for patients in group 1, and with a dose of 50.4 Gy for
patients in group 2 and 3. Results: Median follow-up of
survivors was 5.8 years (range, 0.3 to 11.1 months). A total of
114/131 patients (87%) died during the follow-up. The crude
1-, 2- and 3-year overall survival rate was 59%, 38% and 28%
for group 1 patients, 66%, 36% and 24% for group 2 patients
and 52%, 35% and 31% for group 3 patients without
statistically significance (p=0.65, long rank test). On
multivariate analysis, overall survival was significantly
associated with applied (higher) total dose; adenocarcinoma
as histology showed a trend towards significance (p-values
0.027 and 0.089; HR: 0.97 and 0.56; 95%CI 0.94-0.99 and
0.28-1.09 respectively). Conclusion: The survival rates of
patients with advanced esophageal cancer showed no
consistent advantage in favour of a trimodal treatment (i.e.,
radiochemotherapy and surgery). This can be attributed to the
heterogeneity of our non-selected cohort but also to the fact
that squamous cell cancer was the predominant histology in
84% of the cases.

65
RELEVANCE OF HISTONE MARKERS H3K9ME3
AND H4K20ME3 IN CANCER DISEASE

G. Leszinski1, U. Deligezer2, B. Siegele1, 
St. Holdenrieder1,3

1Institute of Clinical Chemistry, University Hospital
Munich-Grosshadern, 2Department of Oncology, University
Hospital Istanbul, Turkey, 3Institute of Clinical Chemistry
and Clinical Pharmacology, University Hospital Bonn,
Germany

Background: Circulating nucleosomes have been shown to be
valuable biomarkers for therapy monitoring and estimation of
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prognosis in cancer disease. While epigenetic and genetic
modifications of DNA have been reported in blood of cancer
patients, little is known about modifications of histones on
circulating nucleosomes. Patients and Methods: In total, sera
of 45 cancer patients (21 colorectal, 4 pancreatic, 15 breast, 5
lung), 12 patients with benign gastrointestinal and
inflammatory diseases, and 28 healthy individuals were
investigated. Histone modifications were detected by
chromatin-immunoprecipitation (CHIP) using antibodies for
triple histone methylations at sites H3K9me3 and H4K20me3
and subsequent realtime polymerase chain reaction using
primers for the centromeric SAT2. Results: Levels of SAT2
on H3K9me3 (median 0.507 ng/mL) as well as on
H4K20me3 (0.292 ng/mL) were elevated in sera of breast
cancer patients when compared with healthy controls (0.049
and 0.035), but were lower in patients with colorectal cancer
(0.039 and 0.027). Interestingly, levels in benign
gastrointestinal and inflammatory diseases were elevated as
well (0.122 and 0.099). Both markers correlated with each
other fairly well (R=0.74). However, no correlation was found
between histone modifications with CEA in colorectal cancer
patients nor with CRP in patients with inflammatory diseases.
Ratios of H3K9me3 to H4K20me3 did not improve the
discrimination between the cancer and control groups.
Conclusion: According to our preliminary results, SAT2
levels on H3K9me3 and H4K20me3 are up-regulated in
breast cancer and down-regulated in colorectal cancer
patients. Whether these markers are useful for diagnosis,
prognosis and prediction will have to be further elucidated.

66
TUMOR INFILTRATING LYMPHOCYTES 
AS PROGNOSTIC FACTORS OF EARLY
RECURRENCE AND POOR PROGNOSIS 
OF COLORECTAL CANCER AFTER 
RADICAL SURGICAL TREATMENT

V. Liska1, O. Daum2, P. Novak1, V. Treska1, 
O. Vycital1, J. Bruha1, P. Pitule1 and L. Holubec3

1Department of Surgery, 2Institute of Pathology, 3Department
of Oncology Charles University Prague, Medical School and
Teaching Hospital Pilsen Czech Republik

Background and Aims: The main medical problem of CRC is
the high rate of recurrences after radically performed surgical
therapy. Tumor infiltrating lymphocytes (TIL) have been
described as a good prognostic factor for patients with a high
risk of relapse. Their number, type and morphology of TIL
cells determine resulting tumor prognosis. The aim of this
study was to analyse the relationship of contemporary clinical
and histopathological factors and TIL to determine patients
with a high risk of poor overall survival and tendency to early

recurrence of malignancy with shortened disease free interval
(DFI) after radical surgery for CRC. Methods: We analysed
150 patients who underwent radical surgical procedure for
CRC between the years 2004-2007. The following clinical
parameters were statistically analysed in relation to the disease
free interval (DFI) and the overall survival (OS): staging,
grading, preoperative leukocytosis, type of surgical procedure
(radical vs. palliative), postoperative complications and
postoperative oncological treatment. We evaluated endovascular
(VI), endolymphatic (LI) and perineural infiltration (PI) by
cancer cells. Lymphocytic infiltration was detected as
intratumoral (ITL – intratumoral lymphocytes), intrastromal
(ISL – intrastromal lymphocytes), peritumoral (PTL –
peritumoral lymphocytes) and Crohn-like reaction (Crohn-like
PTL). Reactive histological changes in lymph nodes (LN
reactions) were detected as follicular hyperplasia (LN-FH),
sinus histiocytosis (LN-SH) and the presence of granulomas
(LN-GR). We examined also the immunohistochemical
positivity of lymphocytes for CD4 and CD8. Results: The
Spearman rank correlation coefficient did not prove any
stronger correlation than a moderate correlation at LI and
lymph node infiltration by metastatic process (Spearman rank
correlation coeffiecient 0.56, p<0.05). Statistical analysis
proved lymph node infiltration by metastatic process as
statistically significant for the prognosis of overall survival. VI
was proved as a negative prognostic factor of shorter overall
survival. The presence of PTL, Crohn-like PTL, LN-FH was
proved as a positive prognostic factor of OS. The severity of
CD8+ lymphocytic infiltration was proved as a positive
prognostic factor prolonging OS. CD4+ lymphocytic infiltration
was proved as a negative prognostic factor of OS. The
Multivariate Cox Regression Hazard Model proved that the
combination of the severity of lymph node infiltration by
metastatic cells and LN-FH are the best prognostic factors for
the prediction of the risk of short overall survival. PI was
proved as a negative prognostic factor of an earlier recurrence.
CD8+ lymphocytic infiltration was proved as a positive
prognostic factor prolonging DFI. Lymph node infiltration by a
metastatic decreased DFI. The Multivariate Cox Regression
Hazard Model proved that the combination of the severity of
the lymph node infiltration by metastatic cells and the severity
of CD8 positivity of infiltrating lymphocytes are the best
prognostic factors for the prediction of risk of early recurrence.
Conclusion: Tumor infiltrating lymphocytes seem to be
promising prognostic factors that could find their use in
colorectal surgery and consecutive oncological treatment as an
indicator of the type or combinations of therapies reflecting the
risk of patients to early recurrence or poor overall survival.
Regrettably, we don’t understand the combination of types of
tumor infiltrating lymphocytes and their mutually positive or
negative influence. Future work has to be focused on the
molecular-biological background of tumor infiltration by
lymphocytes to understand their pathophysiological functions. 
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INFLUENCE OF HEMOGLOBIN IN DETECTION 
OF BLADDER CANCER BY USING UBC RAPID,
NMP22 BLADDERCHEK AND BTA STAT 

G. Lüdecke, A. Pilatz, A. Hauptmann, 
Th. Bschleipfer and W. Weidner

University Clinic of Gießen and Marburg, Clinic and
Policlinic of Urology, Pediatric Urology and Andrology,
Gießen, Germany

Introduction: The key symptoms of bladder cancer are
macrohematuria, chronic microhematuria and persisting
urgency. In consequence all diagnostic parameters should be
insensitive against any kind of hematuria. We have tested
three point of care urine test systems (UBC rapid, NMP22
BladderChek and BTA stat). The aim of the study was to
clarify the interference of blood presence in urine with these
test systems. Methods: In four independent and separately
performed experiments we have compared the test results of
all three POC-systems in a blood spiked dilution series in test
negative urine probes. The investigated urine probes were
checked with Combur-9 tests and for each test antigen on its
specific test cassette. Photo documentation for all test was
performed and compared. Results: In all experiments the
investigated urine was test negative for all test systems. This
urine was immediately contaminated with an aliquot of
heparinized blood with an initial dilution of 1:100 followed
by again 1:100 and then followed by 10 dilutions with 1:2 in
each sample. This resulted in 5 urine specimens with
declining macrohematuria followed by 7 specimens with
decreasing microhematuria and 1 urine specimen without
blood contamination. Discussion: Symptomatic patients in
bladder cancer are mainly identified by any kind of
hematuria. In consequence any diagnostic equipment should
be insensitive against this symptomatology to achieve a most
specific diagnostic setting. In our analysis two test systems
(UBC rapid and NMP22 BladderChek) were not influenced
by microhematuria over all concentrations and
macrohematuria. Only in case of blood clotting in the urine
the POC systems cannot be performed because of blood cell
transport along the analytic lain into the evaluation zone. In
such cases the test interpretation becomes impossible. In
contrast BTA stat demonstrated false positive results for
bladder cancer in defined negative urine samples
contaminated with blood at a concentration of 125
erythrocytes per μl up to all degrees of macrohematuria. This
effect was the result of an immunological interaction of the

physiological blood complement factor with the test antibody
against complement factor related antigen derived from
urothelial cancer cells. In consequence the BTA stat system
is infeasible in the main group of symptomatic patients in
bladder cancer diagnosis. We conclude that the choice of
antigen, in a diagnostic test system, determines the power of
the test system by its physiological interferences. UBC rapid
and NMP22 BladderChek were insensitive against blood,
whereas BTA stat is infeasible in primary diagnosis of
symptomatic bladder cancer patients.

68
NANOTECHNOLOGY AND CANCER TREATMENT:
MAGNETIC NANOPARTICLES FOR A NEW AND
INNOVATIVE DRUG DELIVERY SYSTEM

St. Lyer1, E. Schreiber1, R. Tietze1, J. Mann1, T. Struffert2,
T. Engelhorn2, H. Rahn3, K. Gitter3, F. Wiekhorst4, 
U. Steinhoff4, L. Trahms4, St. Odenbach3, A. Dörfler2, 
M. Ostermeier5, St. Britzen5, W. Schmidt6, 
R. Hellinger6 and Chr. Alexiou1

1Department of Oto-Rhino-Laryngology, Head and Neck
Surgery, Section for Experimental Oncology and
Nanomedicine, Else Kröner-Fresenius-Stiftung-
Professorship, University Medical Center Erlangen,
2Department of Neuroradiology, Universityhospital
Erlangen, 3Institute of Fluid Mechanics, Technische
Universität Dresden, 4Physikalisch-Technische
Bundesanstalt, Berlin, 5Siemens AG, Healthcare Sector,
Forchheim, 6Siemens AG, CT, Erlangen, Germany

Introduction: Magnetic Nanoparticles are used in medicine in
vitro and in vivo for a variety of applications (i.e. cell
separation, contrast agent) Magnetic Drug Targeting (MDT) is
a new and innovative local cancer treatment with the aim to
improve bioavailability of antineoplastic drugs in the tumour
tissue. Therefore, magnetic iron oxide nanoparticles,
functionalized with chemotherapeutics, are injected into a
tumour supplying artery of VX-2 squamous cell carcinoma
bearing animals and focused by an external magnetic field in
this area. For a sufficient therapy the interplay between detailed
imaging of the tumour and the respective vascular system, a
precise analysis of the external magnetic field, an ascertained
synthesis of functionalized nanoparticles and an appropriate
intervention for the application in vivo is necessary to translate
this promising therapeutic model from the bench to the
bedside. Methods: a) Ex vivo artery model: Two bovine arteries
were freshly prepared and rinsed thoroughly with albumin
substituted buffer in a closed circuit system. The nanoparticles
were injected into the flow, while a magnetic field was
positioned above the middle of the artery (Magnetic field
strength at the artery: ca. 0.3 Tesla; magnetic field gradient: at
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the artery ca. 16 T/m). After the experiment the arteries were
dissected in 11 equal sections of 1 cm length, embedded in
paraffin and examined with HPLC for Mitoxantrone content.
b) Tumour model: VX-2 tumours were implanted at the left
hind limb of four New England White rabbits, which were
sisters out of one litter. The tumour was derived from one other
animal and implanted at the same position and time.
Visualization of vascularisation was done using a biplane
angiographic system with rotational flat-panel CT (DYNA-CT,
Siemens Axiom Artis dBA) and a standard contrast agent with
a iodine concentration of 300 mg/ml. Results: a) Ex vivo artery
model: HPLC-results showed that it is possible to extract MTO
and measure its content out of the paraffin-embedded samples,
displaying a distinct biodistrubution pattern along the two
arteries. b) Tumour model: All four animals showed tumour
growth at the left hind limb, which was examined after 17
days. Tumour sizes and the area, where tumour growth
developed in relation to the injection point, differed in all four
animals. Angiographic imaging revealed different tumour
vascularization in all four animals. The vascularization ranged
from one to four supplying branches to a complete chaotic
vascularisation pattern in the four animals, respectively.
Conclusion: Standardisation of the rabbit VX2-tumor model is
possible only in limited margins. Using pieces of one tumour
and implanting the same amount of pieces at the same position
at the left hind limb of four female littermates led to four
completely different tumours in shape, size, position and
tumour vascularization. It is essential to achieve an equal
distribution of magnetic particles and chemotherapeutic agent
in the tumour area for an optimal treatment of the tumour by
Magnetic Drug Targeting. Therefore a detailed knowledge
about the processes influencing particle distribution in a
vascular system is of high importance. One experimental setup
in which this can be studied, is the described ex vivo bovine
artery model, where it is now possible to measure the content
of the used drug (MTO) out of paraffin embedded artery
sections after applying Magnetic Drug Targeting. In further
studies it is now important to correlate this result with iron
oxide nanoparticle distribution as well as the magnetic field
distribution. 

These studies were supported by the Else Kröner-Fresenius-Stiftung,
DFG (PAK 151), BMBF Spitzencluster (FKZ:01EX1012). 
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CA-125 DURING FOLLOW-UP OF PATIENTS WITH
OVARIAN CANCER – BLESSING OR CURSE?

S. Mahner and F. Jänicke

Department of Gynecology and Gynecologic Oncology,
University Medical Center Hamburg-Eppendorf, Hamburg,
Germany

CA-125 was first discovered in the early 1980s and has since
been widely used as a tumor marker in patients with ovarian
cancer. If elevated at primary diagnosis, CA-125 can be a
powerful tool to follow the course of disease and detect
recurrence. However, it is not clear if early treatment of
recurrent disease will generally improve patient outcome and
a recent study failed to show a survival benefit for patients
treated for recurrent ovarian cancer based on rising CA-125
compared to patients treated solely based on clinical
symptoms. Patients treated for rising CA-125 did receive
significantly more chemotherapy and had a significantly
lower quality of life, calling the routine use of CA-125 as part
of the follow up of ovarian cancer patients into question.
However, only a small amount of patients in this study
underwent repeat surgery for disease recurrence and CA-125
might be useful to trigger relaparotomy in selected patients
as early detection of recurrent ovarian cancer might improve
operability and could lead to higher resection rates. Patient
counselling with regard to the routine use of CA-125 as a
follow up procedure in patients with ovarian cancer therefore
has to take all these aspects into account and needs to be
tailored individually for the patients’ situation and possible
future interventions.

70
HPV-DNA IN NORMAL TISSUE OF THE
MAMILLAE AND BREAST CANCER

N. Matheisen, Th. Blankenstein, Ch. Kuhn, 
K. Friese and I. Mylonas

First Department of Obstetrics and Gynecology, Ludwig-
Maximilians University, Munich, Germany

Background: In contrast to the large number of reports about
the association of HPV and cervical carcinoma, studies
focussing on the potential role of HPV in the pathogenesis of
breast cancer are still rare and contradictory. The aim of this
study was to test for HPV-DNA expression in a series of
normal human breast tissues, breast cancers and the
corresponding mamillae. Materials and Methods: 33 tissue
specimens from patients with breast cancer were analysed
using the GenPoint HPV DNA Probe Cocktail (Dako,
Glostrup, Denmark). For each patient, a sample of malignant
tissue, a sample of normal breast tissue and the corresponding
mamilla were screened for the presence of human papilloma
viruses, both the high-grade type and the low grade type.
Results: A hybridisation signal was interpreted as positive
with an immunoreactive score (IRS) of 2 or more. Almost
half of the specimens (42.4-48.5%) of breast cancer and
corresponding mamillae were positive for HPV-DNA,
whereas HPV sequences could be detected only at a lower
number in normal breast tissue samples (39.4% high-risk
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HPV-types vs. 24.2% low-risk types). Conclusion: In this
study HPV-DNA was detected in a large number of breast
cancers – with a significantly higher percentage than the
estimated prevalence. Taken the possibility of a retrograde
viral spread from the mamilla, HPV could play a role in the
carcinogenesis of human breast cancer. 

71
SPIRITUALITY IN ONCOLOGY: 
A NEW FOCUS FOR RESEARCH? 
IMPORTANCE AND PREDICTORS

O. Micke1, F. Bruns2, M. Glatzel3, R. Mücke4

and J. Büntzel5

1Department of Radiotherapy and Radiation Oncology,
Franziskus Hospital, Bielefeld, 2Department of
Radiotherapy and Special Oncology, Hannover University
Hospital, Hannover, 3Department of Radiotherapy, Helios
Hospital, Erfurt, 4Department of Radiotherapy, Lippe
Hospital, Lemgo, 5Department of Otolaryngology, Südharz
Hospital, Nordhausen, Germany

Purpose: Spirituality (from Latin spiritus), in a broader sense,
means any kind of spiritual matters in contrast to sheer
rational thinking and a material world. Within the scope of the
life threatening and their corporal and existential identity
menacing cancer disease many patients looking for help, sense
and support in transcendental and metaphysic complements to
the conventional cancer treatment. This return to spirituality
and religiosity after the tumor diagnosis has been more
frequently observed in the last few years and is growing
among cancer patients. Despite epistemological, paradigmatic,
science- and religion-theoretic problems spirituality came in
the focus of a more scientific view in the oncology
community. Methods: A total of 150 patients from two
different well circumscribed patient collectives were evaluated
by standardized interviews before the commencement of
radiation treatment: There were 75 consecutive patients with
breast cancer and 75 patients with prostate cancer. Tumor and
disease parameters as well as religious affiliation were
documented. The interviews were carried out by a German
Version of FACIT-Sp questionnaire for spiritual well being.
According to the recommendations of the American College
of Physicians additional questions in terms of a “spiritual
history” were asked. Quality of life (QoL) was assessed by the
SF-12 questionnaire. In addition, a Medline literature search
was carried out using the terms Spirituality & Cancer &
Coping. There were no limits. Results: Overall, 28% of
patients were Catholics, 72% Protestants. General spiritual
practices included prayer in 62% of cases, meditation in 31%,
reading of religious texts (27%) and contemplation (22%). The
majority of patients (74%) would characterize themselves as

more or less religious and 70% would integrate their
religiosity in the cancer coping. The FACIT-Sp showed a mean
value of 32.74. Gender, tumor type and tumor stage had no
significant influence. There was a strong correlation between
higher religiosity and QoL. Since the first publication in 1994
a total of 122 papers on this topic have been cited in Medline.
Of these, 52 articles were published in nursing journals. Most
authors came from North America (77%), followed by Europe
(12%), Asia (6%) and Australia (5%). Publications from
Germany were found only 7 times. In the early years there
were only sporadic publications on this topic (Mean: 2.9
articles/year). A marked increase of frequency of publications
was seen since 2002/2003 (Mean 19.8 articles/year).
Conclusion: Spirituality and religiosity play a major role for
cancer patients in different stages of their disease. Spirituality
is an integral and timeless dimension of personality.
Spirituality cannot extend life or heal cancer, but it can
improve quality of life and personal patient condition. Many
complementary and alternative therapies include more or less
spiritual aspects. Spirituality and religiosity cannot be
prescribed like a medication, but can be used as an available
resource (utilization or exploitation). Many patients are
expecting from their health care professionals spiritual support
or they are complaining, that their spiritual needs are not
adequately considered. It is important to realize spirituality in
an intercultural context. There is good correlation of
spirituality with QoL that can be used for intervention by
pastoral care. Overall, spirituality should be a new focus for
research in oncology.

72
RADIATION THERAPY FOR GIANT CELL TUMORS
OF BONE: LONG-TERM RESULTS 
AND PROGNOSTIC FACTORS FROM 
A GERMAN MULTICENTER STUDY

O. Micke1,5, H.T. Eich2, R. Muecke3, J. Buentzel4, N.
Willich5, F. Bruns6, U. Schäfer3, M.H. Seegenschmiedt7,
and the German Cooperative Group on Radiotherapy for
Benign Diseases (GCG-BD) 
1Department of Radiotherapy and Radiation Oncology,
Franziskus Hospital, Bielefeld, 2Department of
Radiotherapy, Cologne University Hospital, Cologne,
3Department of Radiotherapy, Lippe Hospital, Lemgo,
4Department of Otolaryngology, Südharz Hospital,
Nordhausen, 5Department of Radiotherapy, Münster
University Hospital, Münster, 6Department of Radiotherapy
and Special Oncology, Hannover University Hospital,
Hannover, 7Radiotherapy Center, Hamburg, Germany

Purpose: Giant cell tumors (GCT) of the bone are rare semi-
malignant tumors accounting for less than 5% of all primary
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bone tumors. Hence, clinical experience is low and
particularly controlled clinical trials are lacking. Historically,
GCT has been considered to be radioresistant. Nowadays
radiotherapy (RT) is sporadically used in unresectable,
recurrent or incompletely resected cases. Since the value of
RT is not well defined and in other oncological subdisciplines
there are many obstacles against RT, the German Cooperative
Group on Radiotherapy for Benign Diseases (GCG-BD)
performed a national cohort study. Methods: Six cooperating
German institutions collected the clinical features, treatment
concepts, and outcome data of all patients with GCT referred
to local RT during the last 40 years. Study end points were
pain relief after RT, symptomatic and radiological response,
recurrent disease activity, and treatment-related side-effects.
Median follow-up was 65 (6-358) months. Uni- and
multivariate survival analyses were performed to identify
factors to predict radiation response and tumor control. For
comparison, a comprehensive literature review with 86
published studies (1960-2011) representing 687 patients was
carried out. Results: From 1970 to 2011, 56 patients with 62
lesions were irradiated for GCT. There were 32 female and
24 male patients. Median age was 32 (12-71) years. All
tumors were pathologically confirmed. The sites of
involvement were as follows: cervical spine (n=6), thoracic
and lumbar spine (n=22), sacrum/pelvis (n=12), temporal
bone (n=2), humerus (n=4), femur (n=3), knee (n=3), jaw
(n=1) and hand (n=3). Overall, 31 patients had undergone RT
for primary or recurrent gross tumor disease, and 25 after
incomplete or intralesional resection. Radiotherapy of the
involved bony and soft tissue structures was performed with
a median total dose of 42 (35-60) Gy, median single dose 2.0
(1.6-3.0) Gy. Overall, 51 of 62 tumors (82.3%) were
controlled locally. All of the local recurrences occurred within
or at the border of the irradiated field. Six patients (10.7%)
developed distant metastasis during the observation period.
The actuarial 5-year overall and disease-free survival rate
(Kaplan-Meier method) was 91% and 74%, respectively, and
the actuarial 5-year local control and distant metastasis-free
survival rate was 78% and 89%, respectively. Univariate
analysis of overall, disease-free survival and local control
showed no influence of gender, age, previous treatment on the
treatment outcome. On the other hand prior surgical resection,
no gross tumor disease, tumor size less than 10 cm and a RT
dose of more than 42 Gy were favorable prognostic factors.
No acute and late radiogenic side-effects > Grade 2
(RTOG/EORTC) were observed, and particularly no
secondary malignancies. In comparison, the literature review
revealed a similar local control rate with a mean of 79%.
Conclusion: This study comprises one of the largest data
bases of cases reported for RT in GCT. RT is an easy, safe
and effective method of treatment for GCT. Total doses of
minimum 42 Gy result in a better tumor control. RT is
effective as an adjuvant measure: even in unresectable cases

RT gives satisfactory results and thus should be discussed as
a reasonable alternative to mutilating surgery.
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ADJUVANT RADIOTHERAPY IN MALE 
BREAST CANCER – LONG-TERM 
RESULTS AND PROGNOSTIC FACTORS

O. Micke1, K. Schönekaes2, R. Mücke3, 
F. Degenhardt4, U. Schäfer3, H.T. Eich5 and N. Willich6

1Klinik für Strahlentherapie und Radioonkologie,
Franziskus Hospital Bielefeld, 2Radiologische
Versorgungszentrum Minden-Löhne, 3Klinik für
Strahlentherapie, Klinikum Lippe-Lemgo, 4Klinik für
Frauenheilkunde und Geburtshilfe, Brustzentrum Bielefeld-
Herford, 5Klinik für Strahlentherapie, Klinikum der
Universität zu Köln, 6Klinik und Poliklinik für
Strahlentherapie - Radioonkologie, Universitätsklinikum
Münster, Germany

Purpose: Breast cancer in man is a very rare disease,
accounting for less than 1% of all primary breast cancers.
Less than 400 patients are newly diagnosed in Germany every
year. Hence, clinical experience is low and particularly
controlled clinical trials are lacking. The multimodal
treatment (surgery, radiotherapy, chemotherapy, hormonal and
antibody treatment) is basically carried out analogous to
female breast cancer patients. The value of radiation therapy
has yet been well defined and there are only few, smaller
retrospective studies on this topic. Therefore, a retrospective
cohort study of cooperating centers examined the results of
postoperative radiotherapy in male breast cancer patients.
Patients and Methods: Patients data of the last 45 years from
5 closely cooperating centers were collected. Clinical
features, treatment concepts, and outcome data were
analyzed. In total, 53 patients were identified, who received a
postoperative adjuvant radiotherapy. Median total dose was
50 Gy (range: 36-66 Gy). All patients had a surgical resection
(mastectomy) as primary treatment. In addition‚ 44 patients
underwent a complete axillary dissection or more recently
sentinel node biopsy (n=6). The following T-stages resulted:
T1: 10; T2: 15; T3 14; T4: 14. The tumor grading was: G1: 4;
G2: 30; G3=12, Gx=7). 27/53 (51%) patients had axillary and
3 parasternal lymph node metastasis. Overall, 25 (47.2%)
patients received adjuvant chemotherapy and 19 (35.8%) an
adjuvant hormonal treatment. Results: During the median
follow-up of more than 8 years a total of 3/53 (5.6%) suffered
from locoregional recurrence. 18 (34%) of treated patients
developed distant metastasis. The actuarial overall survival
(Kaplan-Meier estimate) after 5- and 10-years was calculated
to be 78% and 64%, the disease-free survival after 5- and 10-
year was 73% and 58% resp. The lymph node status had the
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most important prognostic influence in univariate analysis on
survival. Other significant prognostic factors were tumor
grading and receptor status. The overall toxicity of
radiotherapy was mild to moderate and well tolerable.
Conclusion: Local postoperative radiotherapy is a safe and
effective measure to improve local control in male breast
cancer. The results are comparable with the treatment results,
which are known in female breast cancer patients, but the
initial tumor stages in man were higher.

74
IS PRIMARY RADIOCHEMOTHERAPY FOR
PANCREATIC CANCER STILL JUSTIFIED 
AFTER THE NATIONAL S3-GUIDELINE?

O. Micke1,5, U. Schäfer2, F. Bruns3, 
A. deVries4 and N. Willich5

1Department of Radiotherapy and Radiation Oncology,
Franziskus Hospital, Bielefeld, 2Department of
Radiotherapy, Lippe Hospital, Lemgo, 3Department of
Radiotherapy and Special Oncology, Hannover University
Hospital, Hannover, Germany, 4Department of
Radiotherapy, Feldkirch Community Hospital, Feldkirch,
Austria, 5Department of Radiotherapy, Münster University
Hospital, Münster, Germany

Purpose: Combined radiochemotherapy has been established
as standard treatment in locally advanced exocrine pancreatic
carcinoma. Unfortunately, the majority of patients continue
to succumb to the disease process. Recently, there has been
resurgence in clinical trials utilizing gemcitabine as a single
agent, in combination regimens, and with concurrent radiation
therapy. The national S3-Guideline defined primary
radiochemotherapy to be no more standard treatment in
locally advanced pancreatic cancer. Methods: Between 1/1994
and 6/2010, a total of 152 patients with locally advanced
irresectable pancreatic adenocarcinoma, histologically proven,
were included in the study. No distant metastasis, Karnofsky
performance status >70%, age >18 and <75 years, normal
blood counts, renal and liver function. Two different treatment
schemes were consecutively used: Between 1/1994 and
12/2001 all patients (n=110) received a combined
radiochemotherapy, consisting of hyperfractionated
accelerated conformal radiotherapy with a total dose of 44.8
Gy applied in ten fractions per week of 1.6 Gy. On the first
three days of radiotherapy, 600 mg/m2 of 5-fluorouracil (5-
FU) and 300 mg/m2 of folinic acid (FA) were given.
Chemotherapy was repeated monthly in non-progressive
disease. From 1/2002 to 6/2010, in another 42 consecutive
patients chemotherapy regimen was changed to gemcitabine
(Gem) (300 mg/m2) and cisplatinum (Cis) (30 mg/m2),
followed by gemcitabine (1000 mg/m2) every 2 weeks in all

non-progressive patients. Results: Median overall survival
analyzed by the Kaplan & Meier method of the 5-FU/FA
group was 10.5 months. The actuarial 1-year survival was
46.6%, the 2-years survival 20.1%, and the 3-years survival
15.5%. Median time to progression was 8.6 months. The
progression-free survival was 40.0% after one year, 18.8%
after two, and 11.5% after three years. In the Gem/Cis group
median survival was 13.4 months with a 1-year-survival of
55.5%, a 2-year-survival of 24.8% and a 3-years survival
20.5%. Median time to progression was 11.1 months. The
progression-free survival was 48.8% after one year and 25.8%
after two, 13.5% after three years. The overall survival and
the progression-free survival were superior in the Gem/Cis
group. Overall the treatment in the 5-FU/FA group was
relatively well tolerated. In the Gem/Cis group, there was
comparable feasibility with a slight tendency towards more
severe side-effects. Conclusion: Radiochemotherapy as
primary treatment in locally advanced pancreatic cancer is an
effective and well tolerable treatment. The integration of new
chemotherapeutic agents like gemcitabine in the
multimodality treatment may give a more promising
perspective. Despite the S3-guideline, our positive results
should justify a new open discussion of the value of primary
radiochemotherapy for pancreatic cancer is needed,
particularly in view of the results of recent randomized trials.
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HE-4, CA 125 AND ROMA IN THE 
DIFFERENTIAL DIAGNOSIS OF PATIENTS 
WITH GYNECOLOGICAL DISEASES

R. Molina1, J.M. Escudero1, J.M. Auge1, X. Filella1, 
L. Foj1, L. Ferro, A. Torne2 and J. Pahisa2

1Laboratory of Clinical Biochemistry, Unit for Cancer
Research, 2Department of Gynaecology. Hospital Clínic,
Medical School, Barcelona, Spain

The aim of this study was to evaluate a new tumor marker,
HE4, in comparison with CA 125 and the risk of ovarian
malignancy algorithm (ROMA) in healthy women and in
patients with benign and malignant gynaecological diseases.
Methods: CA125 and HE4 serum levels were determined in
66 healthy women, 285 patients with benign gynaecological
diseases (68 endometriosis, 56 myomas, 137 ovarian cysts
and 24 with other diseases), 33 patients with non-active
gynaecological cancer and 143 with active gynaecological
cancer (111 ovarian cancers). CA 125 and HE4 cut-offs were
35 U/mL and 150 pmol/L, respectively. ROMA algorithm
cut-off was 13.1 and 27.7 for premenopausal or
postmenopausal women, respectively. Results: HE4, CA125
and ROMA results were abnormal in 1.1%, 13.6% and 25.8%
of healthy women and in 1.1%, 30.2% and 12.3% of patients
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with benign diseases, respectively. Among patients with
cancer, HE4 (in contrast to CA 125) had significantly higher
concentrations in ovarian cancer than in other malignancies
(p<0.001). Tumor marker sensitivity in ovarian cancer was
79.3% for HE4, 82.8% for CA 125 and 90.1% for ROMA.
Both tumor markers, HE4 and CA 125 were related to tumor
stage and histological type, with the lowest concentrations
shown in mucinous tumors. Significantly higher area under
the ROC curve was obtained with ROMA and HE4 than with
CA 125 in the differential diagnosis of benign gynaecological
diseases versus malignant ovarian cancer (0.952, 0.936 and
0.853, respectively). Data from our population indicated that
ROMA algorithm might be further improved if it were used
only in patients with normal HE4 and abnormal CA 125
serum levels (cancer risk for this profile is 44%). ROMA
algorithm in HE4 positive had a similar sensitivity and only
increases the specificity by 3.2% compared to HE4 alone.
Conclusion: HE4 has a significantly higher specificity and
similar sensitivity compared to CA 125 in patients with
gynaecological diseases. Our data confirm the performance
of ROMA to be comparable to the data published by other
authors. In our population we found that using HE4 alone in
patients with positive HE4 serum levels and ROMA algorithm
in those with CA 125 abnormal and normal HE4, the Positive
Predictive Value (PPV) is 82.7%, being able to detect 90.1%
of patients with ovarian cancer and 94.9% of patients with
non-mucinous tumors. 
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CA 19-9 IN PANCREATIC CANCER:
RETROSPECTIVE EVALUATION 
OF 20 YEARS

V. Molina, L. Visa, C. Conill, S. Navarro, 
J.M. Escudero, J.M. Auge, X. Filella, 
L. Fernandez Cruz, J. Ferrer and R. Molina

Hospital Clinic, School of Medicine, Barcelona, Spain

Aim and Methods: CA 19-9 serum levels were prospectively
determined in 633 patients admitted in the Hospital with
suspicious signs of pancreatic cancer. Final diagnosis was: 95
patients with no malignancy, 6 sarcomas, 34 neuroendocrine
pancreatic cancer, 450 patients with pancreatic
adenocarcinomas, 20 cholangiocarcinomas, 20 patients with
ampullar carcinoma and 8 patients with other malignancies.
CA 19-9 was determined using a commercial available assay
from Roche diagnostics, and 37 U/ml was considered as the
upper limit of normality. Results: Abnormal CA 19-9 serum
levels were found in 76% of patients with biliary tract
epithelial or neuroendocrine cancer, in contrast to 29% in
patients without cancer or 33.3% in those with other
malignancies (p<0.0001). Likewise, significantly higher CA

19.9 were found in pancreatic adenocarcinoma (82%), than
in cholangiocarcinomas (84.6%), neuroendocrine pancreatic
cancer (23.5%) or in other malignancies (17%). CA 19-9
serum levels were correlated to the tumor location with
significantly higher concentrations in pancreatic cancer than
in other epithelial cancer locations (p<0.0001). Likewise,
neuroendocrine tumors showed the lowest CA 19.9 serum
concentrations. CA 19-9 serum levels were also correlated to
tumor stage, treatment (significant lower concentrations in
resectable tumors) and survival. A trend to higher CA 19-9
serum concentrations in patients with jaundice was found, but
without statistical significance. Pancreatic cancer showed
correlation between CA 19-9 serum levels with highest
concentrations in patients with body (median 1064 U/ml) or
tail (median 980 U/ml) than in head malignancies (398 U/ml)
(p=0.049). Conclusion: CA 19-9 is the tumor marker of
choice in pancreatic adenocarcinomas, with a clear
relationship to tumor location and stage. 
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IMPACT OF THE PLANNING VOLUME (PTV) 
SIZE ON RADIATION-INDUCED DIARRHEA
FOLLOWING SELENIUM SUPPLEMENTATION –
A SUBGROUP ANALYSIS OF THE 
MULTICENTER PHASE-III TRIAL

R. Muecke1, O. Micke2, L. Schomburg3, 
J. Buentzel4, K. Kisters5 and I.A. Adamietz6

1Department of Radiotherapy, Lippe Hospital Lemgo,
2Department of Radiotherapy and Radiation Oncology,
Franziskus Hospital, Bielefeld, 3Institute for Experimental
Endocrinology, Charité Berlin, 4Department of
Otolaryngology, Südharz Hospital Nordhausen, 
5Department of Internal Medicine, St. Anna Hospital, Herne,
6Department of Radiotherapy and Radiation Oncology,
Marien Hospital Herne, Ruhr University Bochum, Germany
on behalf of the German Working Group Trace Elements and
Electrolytes in Oncology (AKTE), Germany

Purpose: We assessed whether the PTV-size has an impact on
the reduction of radiation induced diarrhea following
selenium (Se) supplementation in patients treated by
radiotherapy (RT) for cervical and uterine cancer. The study
presents a subgroup analysis of the multicenter, phase III trial
comparing selenium supplementation with observation in
gynecologic radiation oncology. Methods: Whole blood Se
concentrations were measured in patients with cervical (n=11)
and uterine cancer (n=70) after surgical treatment. Patients
with initial whole blood Se concentrations of less than 84 μg/l
were randomized before RT of the pelvic region to receive
500 μg of Se (as sodium selenite; selenase®) per os on the
days of RT and 300 μg of Se on the days without RT, or to
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receive no supplement during RT. Radiation-induced diarrhea
was graded weekly according the Common Toxicity Criteria
system (CTC, Version 2a). The evaluation of the PTV was
ascertained with the help of a specialised computer-assisted
treatment planning software used for the radiation planning
procedure. Results: A total of 81 patients were randomized.
Accordingly, 39 were enrolled in the Se group [SG] and 42
in the control group [CG]. Mean whole blood Se levels did
not differ between SG and CG upon study initiation, but were
significantly higher in the SG at the end of RT. The mean
PTV in the SG was 1604 ml compared to 1447 ml in the CG
(p=0.55). With a PTV-size of <=1302 ml the actuarial
incidence of at least CTC 2 diarrhea in the SG was 22.3% (4
out of 18 patients) compared to 34.8% in the CG (8 out of 23
patients) (p=0.47). In contrast to with a PTV-size of >1302
ml the actuarial incidence of at least CTC 2 diarrhea in the
SG was 19.1% (4 out of 21 patients) versus 52.6% (10 out of
19 patients) in the CG (p=0.029). Conclusion: Se
supplementation during RT of the pelvic region is effective in
improving blood Se status in Se-deficient cervical and uterine
cancer patients, and reduces episodes and severity of RT-
induced diarrhea. This effect was most pronounced in patients
with larger PTV and achieved statistical significance. 
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THE AMINO-TERMINAL PROPEPTIDE (P1NP) IS 
A CLINICALLY VALID INDICATOR OF BONE
TURNOVER IN PROSTATE CANCER PATIENTS

A. Oertl1, M. Klepzig2, D. Jonas1 and G.M. Oremek2

1Department of Urology, 2Department of Laboratory
Medicine, J.W. Goethe University Frankfurt, Frankfurt am
Main, Germany

Background: The objective of this study was to assess the utility
of the bone formation marker procollagen type I amino-terminal
propeptide (P1NP) in indicating bone metastases in patients with
prostate carcinoma. Alkaline phosphatase (AP) and prostate-
specific antigen (PSA) were measured as a comparison. Patients
and Methods: The serum samples of 100 patients were analysed
using a specific immunoassay. The patients were divided into
three groups, 32 patients with benign prostate hyperplasia
(BPH), 38 patients with prostate carcinoma and 30 patients with
prostate carcinoma with bone metastases. Results: P1NP
concentrations were significantly elevated in about 87% of the
patients with confirmed bone metastases (p≤0.001) (median:
194.7 ng/ml) compared to the patients without bone involvement
(median: 38.0 ng/ml) and the BPH patients (median: 42.2
ng/ml), who both presented P1NP levels within the normal
range. Conclusion: P1NP is a reliable predictor of the presence
or absence of bone metastases in prostate carcinoma.
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RESULTS OF AN INTERNATIONAL PROFICIENCY
STUDY WITH ALPHA-1-FETOPROTEIN (AFP)

G.M. Oremek1 and N. Bewarder2

1Zentrum Innere Medizin, Fachbereich
Laboratoriumsmedizin, Universitätsklinikum Frankfurt,
2BIOREF GmbH, Mömbris, Germany

Background: The aim of the present study was to evaluate
the long term quality of AFP determinations focusing on
test comparability and precision. Methods: The 25
participating laboratories applied a liquid human BIOREF-
control serum consisting of 3 different AFP concentration
ranges in their routine measurement procedures. During the
12 months study period control samples were measured
once per week and collected monthly for statistical
evaluation resulting in 792 analyses which were performed
using 8 different commercially available test systems.
Results: The mean values of the individual laboratories
ranged between 4.4-6.3 ng/ml, 48.3-65.7 ng/ml and 155.6-
212.4 ng/ml, for the low, medium and high control,
respectively. These deviations seem to be partly due to the
different test systems applied since the relative deviation
between the laboratory mean values and the method
specific mean values were only 0.3 to 8.5%. The
coefficients of variation (CV) of the single laboratories
ranged from 1.3 to 16.1 % depending on the AFP
concentration. For the low control 7 of the 25 laboratories
showed a CV of more than 10 %. Several test systems as
well as the liquid AFP control which was stored at 4˚C
exhibited excellent long term stability. Conclusion: The
accuracy as well as the precision of most of the tests is
acceptable. The participation in external quality assessment
schemes combined with a long-term internal quality control
with a test-independent control serum is advisable for every
laboratory in order to detect changes over time.
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DISSEMINATING TUMOR CELLS IN 
CANCER PATIENTS: DETECTION, 
BIOLOGY AND CLINICAL IMPLICATIONS 

K. Pantel

Institute of Tumour Biology, University Cancer Centre
Hamburg (UCCH), University Medical Center Hamburg
Eppendorf (UKE), Hamburg, Germany

Early spread of tumor cells is usually undetected by
current imaging technologies. Therefore, in patients with
cancer and no signs of overt metastases, sensitive
immunocytochemical methods have been developed to
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detect circulating tumor cells (CTC) in the peripheral
blood and disseminated tumor cells (DTC) in the bone
marrow. Interestingly, the bone marrow seems to be a
common homing organ for cells derived from various
epithelial tumors, and level 1a data from European and US
groups have sustained the prognostic impact of DTC in the
BM of breast cancer patients. However, a significant
fraction of DTC remains over years in a “dormant” stage,
and little is known about the conditions required for the
persistence of dormancy or the escape from the dormant
phase into the active phase of metastasis formation.
Sequential peripheral blood analyses, however, are more
convenient for patients than BM analyses in patients with
solid tumors and many research groups are currently
assessing the clinical utility of CTC for assessment of
prognosis and monitoring of systemic therapy. In view of
the plethora of prognostic indicators – especially in breast
cancer – monitoring of CTC during and after systemic
adjuvant therapy might provide unique information for the
clinical management of the individual cancer patient and
allow an early change in therapy years before the
appearance of overt metastases signals. There is an urgent
need for biomarkers for real-time monitoring of the
efficacy of systemic adjuvant therapy in individual
patients. At present, the success or failure of anti-cancer
therapies is only assessed retrospectively by the absence
or presence of overt metastases during the post-operative
follow-up period. However, overt metastases are, in
general, incurable by most current therapies. The
monitoring of CTC as “liquid biopsy” will provide new
insights into the selection of tumor cells under biological
therapies. Molecular characterization of DTC and CTC
opens a new avenue for understanding metastatic spread of
tumor cells with important implications for future
therapies. Interestingly, cell-free nucleic acids released by
CTC might become valuable biomarkers in the future. The
use of CTC analyses in clinical trials testing new anti-
cancer agents as companion diagnostics has the potential
to speed up the cumbersome and expensive drug validation
process in oncology.
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DO CIRCULATING MICROPARTICLES 
DERIVED FROM PLATELETS AND ENDOTHELIAL
CELLS HELP TO DISCRIMINATE BETWEEN
BENIGN AND MALIGNANT OVARIAN TUMORS?

A. Rank, S. Liebhardt, J. Zwirner, E. Bischofs, A. Burges,
R. Nieuwland and B. Toth

II. Medizinische Klinik (Hämatologie und Onkologie),
Klinikum Augsburg, Augsburg, Germany

Background: Elevated levels of circulating microparticles
(MP) are present in patients with various malignancies and
are involved in tumor growth and metastasis as well as
venous thromboembolism (VTE), especially in cancer
patients. Furthermore, patients with breast cancer showed
significant higher levels of circulating MPs as compared to
women with benign breast tumors. So far, little is known
about MP levels in ovarian cancer patients. Patients and
Methods: In this prospective pilot study, the relevance of
plasma MPs in patients with ovarian cancer as compared to
women with benign ovarian tumors were investigated by flow
cytometry using double staining with annexin V and a cell-
specific antibody. MPs derived from platelets (CD 61 and 63)
as well as endothelial cells (CD144) were explored before
surgery and correlated with postoperative benignant (n=21)
or malign (n=12) tumor histology. Additionally, the
procoagulative potential was investigated by measuring tissue
factor bearing MPs (CD142). Results: Plasma levels of total
MP concentration and subtypes of CD 61-positive, CD142-
positive as well as CD144-positive MPs showed no
significant differences in patients with benign tumors as
compared to ovarian cancer. In contrast, median counts of
CD63-positive MPs were higher in ovarian cancer (276×106 /l
[range: 64-948] vs. 146×106 /l [range: 45-390]; p=0.014).
Conclusion: Elevated levels of CD63-positive MPs in ovarian
cancer patient indicate an enhanced activation status of
platelets – probably reflecting procoagulant conditioning in
these patients who are known to be at an increased risk for
VTE. As ovarian cancer cells release MP primarily into the
peritoneal space, our research will now focus on the MP
levels in peritoneal fluid. 
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PARENTERAL NUTRITION SUPPORT FOR
PATIENTS WITH PANCREATIC CANCER –
IMPROVEMENT OF THE NUTRITIONAL
CONDITION AND THE THERAPEUTIC OUTCOME 

E. Richter1, A. Denecke1, S. Klapdor1,2 and R. Klapdor2

1Compound and Care Pharma GmbH, 2Internal Medicine,
Hamburg, Germany

Background: Malnutrition is a frequent and serious problem
of patients with pancreatic cancer (i.e. due to exocrine
pancreatic insufficiency, postoperative syndromes, anorexia,
chemotherapy, and/or tumor progression). In many cases it
has negative effects on quality of life or consistent
realization of the tumor therapy. We investigated whether
malnutrition can be resolved or corrected by adequate home
parenteral nutrition (PN) of pancreatic cancer (PaCa)
patients. The energy supply via PN of 17 patients with PaCa
was analyzed with focus on the single components in
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compounded PN. Methods: We examined a group of six
women and eleven men with confirmed PaCa at different
tumor stages. Indications for PN were a reduction of body
weight of >5% in three months and/or a long-term reduced
nutritional condition, reduced results of the bio-electrical
impedance analysis (BIA) or malassimilation. The PN
administered via port-catheter was initiated while the
patients were undergoing chemotherapy. The course of
treatment was assessed based on body weight, BIA (Data-
Input Nutrigard-M) laboratory parameters and personal
evaluation of the patients’ quality of life. Retrospectively,
the patients were subdivided into two groups (Gr): Gr1
(n=7) with a survival period of 8-37 months after start of
PN and Gr2 (n=10) with a survival period of less than three
months (med=1.5 months). Gr2 was getting PN until the
pre-final tumor stage. The calculations of the energy supply
were based on body weight (per kg). Results: Gr1: Five out
of seven patients already showed an increase of body weight
with the initial PN; two patients after adaptation of the dose.
That positive impact was also observable on cellular level
by means of BIA results (phase angle, body cell mass
(BCM), extracellular mass (ECM), cell content and
ECM/BCM Index). Two patients, who were receiving PN
over two or three periods of weeks, showed reproducibility
of the results: while interrupting PN all BIA parameters
degraded and ameliorated with the restart of PN. Gr2: Ten
patients suffered at the beginning of PN from advanced
tumor stages. The data indicated that the weight loss could
be reversed or clearly retarded. The amelioration on cellular
level was also visible by trend, but not as clear as among
the patients of Gr1. For some patients PN was required for
a consistent tumor therapy. Concerning the compounding of
PN, the mean energy supply of both groups was similar: Gr1
received 1,414 kcal per day (9,063 kcal per week) whereas
Gr2 received 1,430 kcal per day (9,430 kcal per week). Per
kg body weight, the fluid volume of Gr1’s PN was lower
and contained significantly less amino acids and fat. Five
out of seven patients in Gr1 and six out of ten in Gr2
received additive lipid emulsions with fish oil (omega-3-
fatty). Both groups received similar amounts of electrolytes
via PN. The majority of patients claimed to be quicker and
more powerful under PN, and to some extent the appetite
was enhanced. Conclusion: A timely onset of PN with
sufficient calories leads to an improved nutritional condition
in patients with PaCa. PN enhances quality of life,
administration of tumor therapy without interruption and
therefore, it leads to an improved entire therapy. For late-
stage tumor patients (Gr2) quality of life can at least be
improved. For that purpose, Gr2 received as more frequent
PN per week. The success of PN is significantly dependent
on the patients’ compliance, which was given or could be
achieved through intensive consulting and support to all
patients and their relatives.
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GENERALIZED ALLERGIC EXANTHEMA 
AFTER TOPIC APPLICATION OF VEGF
INHIBITORS: CASE REPORT AND 
REVIEW OF THE LITERATURE

B. Rolinski, H. Gerhartz, R. Findeisen, 
Ch. Pilz and W. Dempke 

Elbland Clinic Riesa, Medical Oncology and Medical
Chemistry, Riesa, Germany

Suppression of angiogenesis by VEGF signal pathway
inhibition is an established principle in antineoplastic therapy.
The monoclonal VEGF antibodies bevacizumab and
ranibizumab are used in cancer therapy and in treatment of
age related macular degeneration. Whereas skin rash is a
known side-effect of systemic therapy with bevacizumab,
after intravitreal application allergic reaction with
bevacizumab is extremely rare and not yet described for
ranibizumab. We report on a patient with generalised allergic
exanthema after intravitreal application of ranibizumab. The
patient is an 84 year old male with diabetes mellitus and
macula degeneration. Due to acute visual acuity loss he was
treated with intravitreal injections of ranibizumab for several
months. Comorbidity included chronic obstructive pulmonary
dysplasia and cholecystolithiasis. Long term medication was
allopurinol and theophyllin. He was admitted to our clinic for
an acute generalised exanthema covering the whole
integument with accent on the face and upper trunk. The
exanthema showed severe redness, moderate scaling and
pronounced pruritus. IgE serum level was strongly elevated.
Due to itching discomfort the patient was treated with
prednisolone and dimetindenmaleat systemically. The
exanthema ameliorated under treatment but was not
completely resolved upon discharge. As there was no history
of allergy or other drug therapy apart from long term
medication we conclude that the generalized exanthema must
be considered as an allergic side-effect to intravitreal
ranibizumab therapy.
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URSOLIC ACID INHIBITS ANGIOGENESIS AND
PROMOTES APOPTOSIS IN VITRO AND IN VIVO

S. Saraswati and S. Agrawal

Delhi Institute of Pharmaceutical Sciences and Research,
India

Ursolic acid (UA) is a triterpenoi compound found in plants,
known to possess a wide range of biological benefits including
anti-oxidative, anti-inflammatory and anti-carcinogenic effects.
The aim of this study was to examine whether UA inhibits the
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growth of breast cancer and mammary tumor cells through
apoptosis and inhibiting angiogenesis. The effect of ursolic
acid on tumour growth in vitro and in vivo was examined
using an MTT assay and an in vivo ascites and solid Ehrlich
tumour model. The presence or absence of apoptosis was
determined by caspase-3, -8 and -9 activation in MCF-7
cancer cells. The concentration of UA for 50 per cent
inhibition of cell viability during 72 h by the MTT assay was
7.8 μg/ml. UA inhibited VEGF and TNF levels and potentiated
(p<0.001) the cell death induced by anti-VEGF antibody.
Swiss albino mice were implanted intraperitoneally (i.p.)
(ascitic tumor) and subcutaneously (s.c.) on right flank (solid
tumor). Mice with established tumors (50-100 mm3) received
UA i.p. at 25, 50 and 100 mg/kg for 14 and 30 days
respectively. This treatment significantly inhibited tumour
growth compared with controls in both ascites and solid tumor
model (p<0•001) and decreased the peritoneal angiogenesis
and microvessel density. Histopathological examination of
tumour cells in the treated group demonstrated signs of
apoptosis with chromatin condensation and cell shrinkage.
Microscopic examination of tumors revealed that in drug
treated groups the expression of VEGF decreased whereas bax
and caspase 3 increased, suggesting drug induced tumor cell
apoptosis through activating the pro-apoptotic bcl-2 family and
caspase-3, and down-regulation of VEGF.
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INDIVIDUALIZED CHEMOTHERAPY – TIGHTLY
FOCUSSED, MORE SUCCESSFULL, COST SAVING

Chr. Sartori

DCS Innovative Diagnostik-Systeme GmbH & Co.,
Hamburg, Germany

In contrast to therapy of infectious diseases, for which the
choice of treatment is based on test results, patient tailored
chemotherapy is still in its beginning. Although the number of
cytostatic drugs increase, the diversity of drug applications or
cytostatic regimens grow slowly, since clinical studies are
necessary before transfer of results to individual patients.
Especially in the case of malignancies, insufficient attention is
given to the heterogeneity of tumors with identical morphology
but different patient origin. In case of ovarian cancer, 9 out of
10 patients receive standard regimen, a Platin/Paclitaxel
combination. Every second tumor shows sensitivity to this
treatment only. Thus, progress under therapy is observed and
patients are being treated palliatively, perhaps wrongly. This
beneficial situation is contrasted by dramatically low response
rates for other tumor entities. In the case of malignant
melanoma, conventional treatment shows response rates of
approx. 9%, followed by a rapid progression of tumor growth.
In a recent Phase II-Study, Ugurel et al. presented a promising

alternative to this: successful individualisation of
chemotherapeutic therapy for malignant melanoma. A number
of drugs was tested for impact on each individual tumor using
the ATP-Tumor chemosensitivity Assay (ATP-TCA). This
assay shows high positive (sensitivity) and negative (resistance)
predictive values of approx. 90%. Thus, it is capable of
enhancing the success of the individual therapy, while
coincidentally can reduce side-effects and cost (Ugurel et al.,
Clinical Cancer Res 2006). This study showed that the median
survival of chemosensitive patients was prolonged from 8 to
15 month, if treatment was optimized according to test results.
The concept of identifying individual chemosensitity profiles
was proven successfull by initiating a randomized prospective
Phase III-Study with 400 patients under the auspices of the
German Consortium for Dermatological Oncology in October
2008. Improvement in response, as well as progression free
interval und medial survival due to the ATP-TCA based
individualization of chemotherapeutic therapy was shown for
all tumor entities studied so far (cervix, mamma, pancreas etc.).
It is expected that the ATP-TCA based enhancement of
treatment, as well as economical considerations will bring
tumor chemosensitivity testing to a standard for individualizing
chemotherapeutic strategies.
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PREDICTIVE MOLECULAR PATHOLOGY 
IN PANCREATIC CANCER

G. Sauter

Institute for Pathology, University Medical Center,
Hamburg-Eppendorf, Germany

Molecular pathology has an increasing role in the diagnosis of
cancer, the prediction of individual patient prognosis, and the
prediction of response to specific therapies. In pancreatic
cancer, diagnosis is rarely complicated and prognosis is almost
invariably poor. Therefore, there is a need for better and more
individualized and targeted therapies. The need to perform
molecular tests in order to optimally tailor therapy gave rise
to a new branch of pathology, termed “predictive molecular
pathology”. A multitude of established and potential drug
targets are present in relevant fractions of pancreatic cancers
for including HER2, Epidermal growth factor receptor
(EGFR), cMET, E-cadherin, and Insulin like Growth factor.
Studies demonstrating a survival benefit currently exist only
for anti EGFR drugs. Remarkably, these drugs have a clinical
benefit independent of any molecular tumor testing and
despite a known frequency of kras mutations (known to
predict non-response to anti-EGFR drugs in colorectal cancer)
greater than 90% in pancreatic cancer. This example
demonstrates that molecular cancer testing is still at an early
phase. There are basically four issues to consider. 1. Molecular
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testing is technically much more challenging than perceived
by many pathologists and clinicians. 2. Molecular targets may
not be present in all tumor cells (cancer heterogeneity) 3.
Measuring the drug target alone may not be sufficient as
alterations of downstream mechanisms and upstream
regulators of a target may interfere with the drug effects, and
4. Cancers may have critical target alterations in a very low
frequency making clinical trials very demanding. The
difficulty of molecular testing is best demonstrated by the
experience with HER2/ trastuzumab in breast cancer. Even
after 13 years of HER2 testing and successful trastuzumab
therapy in breast cancer, there is still an ongoing discussion,
which method – FISH for quantification of gene copy numbers
or IHC for protein measurement – is better suited to select
patients for trastuzumab treatment. Immunohistochemistry,
which is used for HER2 testing, can definitely lead to false
negative as well as false positive results in a significant
fraction of cases. FISH analysis does not suffer from such
problems, but is more expensive and needs specific equipment.
It must be expected that the choice of the optimal test becomes
even more complicated if markers must be analyzed with
lower levels of overexpression and/or more complex
mechanisms of activation. Her2 is also an example of a target,
which is present in many tumor types albeit sometimes at low
frequency (pancreatic cancers at 5%) and which can be highly
heterogeneous in some cancer types such as colon or urinary
bladder cancer. For the future it can be hoped, that more
comprehensive test methods such as whole genome
sequencing or expression profiling will allow a better
identification of individual therapy options. Costs for such
analyses have come down immensely during the last year and
can be hoped to approach an affordable range soon. 
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TRANSLATIONAL RESEARCH IN PROSTATE
CANCER. WHAT HAVE WE LEARNED?

T. Schlomm, R. Simon, H. Heinzer, Th. Steuber, 
A. Haese, M. Graefen and G. Sauter

Martini-Klinik, Prostate Cancer Center, University Medical
Center Hamburg-Eppendorf, Institute of Pathology,
University Medical Center Hamburg-Eppendorf, Hamburg,
Germany

Significant cellular alterations involved in the development
and progression of cancers are detectable at the molecular
level and represent potential targets for molecular diagnosis,
staging, and gene specific therapies. Modern high-throughput
methods like GeneChip’s or Deep Sequencing allow the
parallel analysis of virtually all known human genes at the
genomic, transcriptomic and epigenetic level. Using these
techniques, numerous potential new biomarkers for diagnosis

and prediction of prostate cancer have been identified.
However, so far none of theses markers has improved clinical
practice. One of the most important challenges in the next
years is the extensive clinical validation of molecular data
using clinically relevant endpoints. For this venture a pivotal
prerequisite is the availability of large, comprehensively
annotated and standardized high quallity biorecources.
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CHALLENGES OF PHARMACOGENETIC
ANALYSIS IN TUMOR DISEASES

E. Schnakenberg, C. Fenner, E. Krasemann and T. Fenner

Labor Dr. Fenner and Kollegen, Hamburg, Germany

Single nucleotide polymorphisms of genes whose proteins
participate in metabolism and transport of certain drugs may
influence plasma level and degradation of these drugs. In
several cases adverse drug reactions may occur as a result of
inactive enzymes due to genetic reasons. In the year 2008 the
Federal Institute for Drugs and Medical Devices approved the
routine analysis of a sequence variation within the HLA gene
locus in case of therapy using abacavir in Germany for the
first time. The determination of well-known sequence
variations of the thiopurine S methyltransferase gene has been
established because 0.3% of human beings miss enzyme
activity due to genetic reasons and 11% of Caucasians have a
reduced enzyme activity. These gene variants lead to an
increased risk to suffer from adverse drug reactions in case
of treatment using thiopurines. In recent years the benefit of
sequence variations analysis of the gene cytochrome P450
2D6 (CYP2D6) breast cancer patients treated with tamoxifen
has been discussed. So-called poor metabolizers show a
significant reduced event-free survival. Further sequence
variantions of enzymes like dihydropyrimidine dehydrogenase
are suspected to affect response to drug therapies including
5-fluorouracil, methylenetetrahydrofolate reductase during
therapy with methotrexate or other phase II enzymes like
glutathione S-transferases during platin-based chemotherapy.
Analysis of pharmacogenetic relevant enzymes may be useful
as well as determination of plasma levels in case of adverse
drug reactions.
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STEREOTACTIC RADIOSURGERY/
STEREOTACTIC RADIOTHERAPY 
(SRS/SRT) IN LOCAL TREATMENT OF 
ADVANCED PANCREATIC CANCER

T. Schneider and F. Fehlauer

Strahlenzentrum Hamburg, Hamburg, Germany
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Background: Advanced pancreatic cancer has still a very
limited prognosis. In the past, conventional radiotherapy
showed only limited efficacy. Main problems using
radiotherapy (e.g. RTOG 97-04) have to be seen in
suboptimal and insufficient dose delivery and distribution
Modern techniques, however, offer new perspectives for
patients. More recently, various study groups report on the
feasibility and effectiveness of stereotactic radiosurgery
(SRS) in patients with unresectable or locally recurrent
pancreatic cancer. Materials and Methods: Modern
techniques, such as the SRS provide safe and precise
application of high radiation doses in small volumes. By
using new, high-precision systems (eg. Cyberknife) mean
total doses of 40 Gy (32-55 Gy) can be administered in 3-
6 fractions (3), resulting in higher biologically effective
irradiation doses compared to conventional fractionation
with more optimal normal tissue preservation. SRS can be
administered as a single method of radiation therapy or in
combination with intensity-modulated fractionated radiation
therapy (IMRT as new “gold-standard”). During treatment
sessions, “on-table-tracking systems” are recommended
without body fixation to respect breathing and body
movement. Results: High local control rates of 73-92%
were achieved in inoperable or relapsed patients (1). 1-year
survival rates of 41% and average survival times of 10-15
months were published (1-4). SRS was used as primary
therapy or as neoadjuvant therapy with local response rates
of up to 86% (4). Low acute toxicity rates (CTC-criteria)
were reported: less than 5% grade II side-effects, less than
3% grade III side-effects (duodenitis, gastritis, diarrhea).
Conclusion: Today, advanced pancreatic cancer can be
treated safely and effectively using short track treatment of
few fractions with SRS improving local control. Quality of
life can be high and symptoms such as pain and jaundice
can be reduced. In addition, simultaneous use of
gemcitabine and SRS are clinically feasible (4). Overall
prognosis remains limited because of early metastasis. Due
to ethical considerations the level of evidence of
stereotactic radiosurgery/stereotactic radiotherapy
(SRS/SRT) including cyberknife can not be increased, but
multimodal approaches should be investigated noting health
related quality of life.

1 Didolkar MS, Coleman CW, Brenner MJ et al: J Gastrointest
Surg 14(10): 1547-1559, 2010. Epub 2010 Sep 14. 

2 Rwigema JC, Parikh SD, Heron DE et al: Am J Clin Oncol
34(1): 63-69, 2011. 

3 Shen ZT, Wu XH, Li B, Wang L et al: Chin J Cancer 29(9):
802-809, 2010. 

4 Polistina F, Costantin G, Casamassima F et al: Ann Surg
Oncol 17(8): 2092-2101, 2010. Epub 2010 Mar 12. 

5 Chang DT, Schellenberg D, Shen J et al: Cancer 115(3):
665-672, 2009.
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PREVENTION AND THERAPY OF 
MALIGNANT DISEASES BY VITAMIN D

J. Spitz

Institute for Medical Information and Prevention,
Wiesbaden, Germany

In the last years Vitamin D has gained ample interest due to
the discovery that not only bone but also multiple other
organs are equipped with receptors for vitamin D. In addition
it is not a vitamin but a precursor of a hormone. As it is
produced by a reaction of UVB radiation in the skin it is also
called: solar hormone. Beside many other functions in the
cell metabolism vitamin D is involved in the regulation of at
least 200 genes. In consequence it is reported to be involved
in the development and outcome of multiple diseases related
to the innate and acquired immune system, the
cardiovascular system, bone and muscles, the brain, diabetes
and also in the development of cancer. Seventeen different
types of cancer are sensitive to vitamin D among them the
most frequent kinds: cancer of breast and colon. With regard
to cancer the solar hormone shows the following properties:
inhibition of tumor cell proliferation and angiogenesis,
induction of cell differentiation and apoptosis as well as anti-
inflammatory effects. Multiple studies show i.e. a reduction
in the incidence of breast and colon cancer up to 70%
depending on the Vitamin D level in the blood! The survival
rate of patients after tumor resection is higher for patients
with a normal level of Vitamin D than for patients with a low
level. The new insights into the properties of vitamin D are
accompanied by the fact that modern lifestyle has led to a
lack of vitamin D in large parts of the population in the
whole world especially in those parts north and south of the
40th latitude: up to 70-90% of the population are deficient
in Vitamin D (<75 nmol/L) at least in wintertime. In addition
to other known risk factors of lifestyle (deficits in physical
activity and micronutrients in processed food) the lack of
vitamin D adds to the fact that more and more people get
involved in and die from chronic diseases. Urgent preventive
measures are indicated to rescue not only the individual
health but also the health care system.
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CIRCULATING TUMOUR CELLS (CTC) IN
ADENOCARCINOMA OF THE STOMACH OR THE 
GASTROESOPHAGEAL JUNCTION (GEJ) AND
THEIR POTENTIAL FOR TAILORING TREATMENT
BY PREDICTING EFFICACY AND DEVELOPMENT
OF DRUG RESISTANCE

A. Stein1, K. Pantel1,2, S. Riethdorf1,2, P. Th. Patience3 and
D. Arnold1
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1University Hospital Hamburg-Eppendorf (UKE), University
Comprehensive Cancer Center Hamburg (UCCH), 2Center
for Experimental Medicine (Institute of Tumor Biology),
3Charité, Universitätsmedizin Berlin, Campus Virchow
Klinikum, Germany

Background: The presence of CTC in patients (pts) with various
types of cancer (e.g. breast, esophageal, gastric, and colorectal) is
generally associated with poor clinical outcome, as higher counts
of CTC at baseline have shown to be associated with prognostic
information on overall survival. Furthermore, early decrease
during treatment may indicate response to chemotherapy, as it
also gives prognostic information. Beyond CTC count,
phenotypical characterization of CTC for growth receptor status
by using FITC-labeled antibodies might comprise further
information. Overexpression of epithelial growth factor receptor
2 (HER2) on paraffin embedded tumor specimens by immuno-
histochemistry and/or FISH occurs in about 20% of patients with
adenocarcinoma of the stomach or GEJ. The expression is
correlated with poor prognosis and adverse pathological features.
Furthermore, trastuzumab, a HER2 targeting monoclonal
antibody, is approved in combination with chemotherapy for the
treatment of HER2-positive gastric cancer. As the expression
does not only occur on primary tumors (PT) but also on CTC, a
technique categorizing HER2 expression as negative, weakly,
moderately or strongly by immunoscoring was established by
Riethdorf and colleagues using breast cancer cell line cells with
known HER2 status. Early clinical data in breast cancer indicate
discordance of HER2 status on CTC and PT in a relevant
number of patients, which might have major impact on
trastuzumab efficacy and (even more) on choice of treatment:
E.g. trastuzumab may be beneficial in patients with HER2
expressing CTC, despite HER2 negative PT (Riethdorf et al.
2010, Fehm et al., 2010). Furthermore, loss of HER2 expression
on CTC might early indicate resistance against trastuzumab.
Methods: Translational program with serial (baseline, week 3
and end of treatment) evaluations of CTC counts and HER2
expression status within the AIO STO 0410 trial will be
performed to analyze the role of HER2-CTC in terms of
prognostic and/or predictive information. The AIO STO 0410
trial compares docetaxel with or without continuation of
trastuzumab after progression under first-line therapy with
platinum/fluoropyrimidine/trastuzumab in 99 patients with
HER2 expressing locally advanced or metastasized
adenocarcinoma of the stomach or GEJ. Conclusion: Evaluation
of CTC and their HER2 status is a novel technique, which might
have an impact on tailoring treatment in HER2 positive
malignancies. 

92
BIOMARKERS IN LUNG CANCER

P. Stieber

Institute of Clinical Chemistry, University of Munich,
Campus Großhadern, Munich, Germany

Detecting and treating lung cancer effectively and efficiently
is still a major health care challenge. During lung
cancerogenesis, diverse biochemical changes are observed
influencing tumor cell growth, proliferation and tumor spread
that are associated with the release of characteristic markers
into the blood stream. Recent guidelines of the National
Academy of Clinical Biochemistry (NACB) emphasize the
high relevance of the markers carcinoembryonic antigen
(CEA), cytokeratin-19 fragments (CYFRA 21-1), squamous
cancer cell antigen (SCCA), neuron-specific enolase (NSE)
and progastrin-releasing peptide (ProGRP) for the use in
differential diagnosis, prognosis, post-operative surveillance,
monitoring therapy in advanced disease and detection of
recurrent disease in different histological subtypes. Due to
their lack in tumor – and organ specificity and despite their
high frequency of increased release in lung cancer single
determinations of most of these biomarkers at present are not
helpful for lung cancer screening of asymptomatic patients
– with the exception of ProGRP which reveals a highly
specific marker for small cell lung cancer. The currently
most important field of indication for ProGRP, CEA,
CYFRA 21-1, SCCA and NSE is their determination within
the context of the primary diagnosis of lung cancer to
support the histological diagnosis or to review the histology
or, at an inoperable stage, to establish a diagnosis. The
relatively bad prognosis of lung cancer patients in general,
and the lack of satisfactory treatment modalities for recurrent
disease at least in the past, have led to a restrictive attitude
for the application of tumor marker determinations,
especially in follow-up care. Generally, follow-up
investigations of any kind are of limited use in the absence of
alternative therapy. But besides these limitations tumor
markers as non invasive, reproducible, fast and not expensive
method allow very early detection of recurrent disease and
treatment control.
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BIOMARKERS FOR THE EARLY DETECTION OF
ASYMPTOMATIC METASTASES IN BREAST
CANCER – RESULTS OF THE PROSPECTIVE
MUNICH FOLLOW-UP CARE TRIAL

P. Stieber1, D. Di Gioia2, I. Bauerfeind3, 
I. Ertl1, M. Untch4, D. Nagel1 and V. Heinemann2

1Institute of Clinical Chemistry, 2Department of Medical
Oncology, 3Gynaecological Department, University of
Munich – Campus Grosshadern, München, Germany;
4Gynecological Department, Helios Klinikum, Berlin-Buch,
Germany
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Aim: Early detection of asymptomatic metastatic disease
in breast cancer patients in a non randomized prospective
trial using kinetics of CEA , CA15-3 and CA 125 in 6-
week intervals during follow-up after completion of
perioperative treatment. Methods: Among the 681 patients
participating in our trial we analysed the clinical data of
those who developed distant metastases (n=91). A
reproducible increase of CEA (Abbott, AxSYM) or CA15-
3 or CA 125 (both Roche, Elecsys) ≥100%, corresponding
to a predefined specificity of 98%, was the indicator for
metastases. Results: 91 patients developed metastases. The
medians of the individual baseline values of these patients
when they entered the trial with no evidence of disease
after primary treatment were: CEA: 1.1 ng/ml; CA 15-3
16.8 U/ml; CA 125 12.8 U/ml. 66 patients (73%) showed
the previously defined increase of CEA or CA15-3 or CA
125 at the time of first metastases (true-positive, TP). In
29 patients (32%) CA15-3 alone, in 16 patients (18%)
CEA alone, in 10 patients CA 125 alone (11%), in 8
patients (9%) 2 of the 3 markers increased in parallel and
in 2 patients (2%) all 3 markers increased. 24 (36%) of the
TP patients suffered from oligometastasis. All patients with
liver-only metastases were TP (n=12), 8 of them suffered
from oligometastasis. 25 patients (27%) had no significant
increase of tumor markers at the time of first metastases
(false-negative, FN), of these 10 (40%) had
oligometastases (4 bone, 3 lung, 2 brain, 1 skin). The
median disease-free interval until detection of metastases
did not differ between TP (46 months) and FN patients (57
months) (p=0.5). All TP patients were asymptomatic at the
time of recurrence. Median survival of TP and FN patients
after diagnosis of first metastasis was 50 months. Patients
with oligometastases had a median survival of 111 months,
and patients with multiple metastases 32 months. In the
group of patients with oligometastasis there was no
significant difference between survival of TP and FN
patients. Patients with multiple metastases had a
significantly longer survival if metastases were detected by
tumor marker increase. Conclusion: Kinetics of CA 15-3,
CA 125, and CEA during follow-up of breast cancer
patients allow early detection of asymptomatic and
oligometastatic disease.
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HER-2/NEU – A VALUABLE BIOMARKER 
ALSO IN BLOOD

P. Stieber1, M. Dresse1, D. Laessig2, D. Mayr3, I.
Bauerfeind4, D. Nagel1 and V. Heinemann2

1Institute of Clinical Chemistry, 2Medical Department III,
3Institute of Pathology, 4Gynecological Department,
University of Munich, Germany

Aim: Soluble HER-2, the extracellular domain of the HER-
2/neu receptor which is shed into the blood, has been
suggested to be a helpful tumor marker in breast cancer. We
investigated the diagnostic capacity of sHER-2 in primary
diagnosis and early detection of metastatic breast cancer.
Patients and Methods: s-HER-2/neu was measured in 184
healthy women, in the pretherapeutical (presurgical) sera of
525 breast cancer patients at the time of primary diagnosis
with known HER-2/neu-status in breast cancer tissue and no
distant metastases (M0), in sera of 423 breast cancer patients
with no evidence of disease, and in serial samples of 49 breast
cancer patients in the early detection of metastatic disease.
HER-2/neu shed antigen was analysed by Immunoassay
(ADVIA Centaur, Siemens Medical Solutions Diagnostics,
Germany). Results: In healthy women the median s-HER-
2/neu level was 9.9 ng/ml (range 4.3-21, 95th percentile 14.2)
and was increasing with age. The median s-HER-2/neu
concentrations in breast cancer patients without distant
metastases at time of primary diagnosis was 11.7 ng/ml in the
HER-2/neu negative group and 13.2 ng/ml in the positive
group (p<0.001). The 100% positive predictive value of the
shed antigen for HER-2/neu status of the primary tumor was
reached at 30 ng/ml, corresponding to a specificity of 100%
and a sensitivity of 7.7%. In breast cancer patients with no
evidence of disease the median was 12 ng/ml (range 5.7-24
ng/ml). During follow up care a reproducible 50% increase
from the individual baseline value was tumor specific, but
occurred in only 5 patients out of 49 developing metastatic
disease. Of these patients, 2 had a HER-2/neu negative
primary tumor. Conclusion: Pretherapeutical s-HER-2/neu-
values ≥30 ng/ml were observed only in HER-2/neu-positive
patients. HER-2/neu shed antigen in serum can provide
additional value to the HER-2/neu-status and may reveal false-
negative tissue findings. The 50%-increase of s-HER-2/neu
during follow up care is an indicator for metastatic disease and
should lead to re-evaluation of the HER-2/status in the
metastasis in primarily HER-2-negative patients.
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LABORATORY STANDARDIZATION AND QUALITY
CONTROL OF TUMOR MARKERS – AN UPDATE

C. Sturgeon

Department of Clinical Biochemistry, Royal Infirmary,
Edinburgh, U.K.

Tumour marker measurements are now integral to the
management of many cancers. Their wider availability in non-
specialist centres improves turn-around time and can facilitate
service development. However it also highlights the need to
improve comparability of results for these heterogeneous
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analytes and to achieve consensus about their appropriate
requesting and clinical interpretation, challenges which are
being addressed in a variety of ways. Analytically, external
quality assessment (EQA) data confirm the excellent precision
achievable for tumour markers using automated methods. This
is especially important where relatively low concentrations
serve as decision points, e.g. when using PSA measurements
to select asymptomatic men for prostatic biopsy or when
second-line chemotherapy may be instituted solely on the
basis of increasing hCG concentrations in patients with germ
cell cancers. Well-designed EQA schemes can also provide
objective assessment of linearity on dilution and long term
assay stability, both of which are particularly important for
patient monitoring. Accurate calibration in terms of a common
standard is facilitated by availability of appropriate
International Standards (IS) which can also be used for
independent assessment of recovery. Between-method
agreement in the UK NEQAS for PSA improved more than
two-fold following establishment of the IS for PSA. The
feasibility of establishing the first reference preparation for
CA125, which similarly would be expected to improve
between-method agreement for this more complex analyte, is
being actively investigated. International Standards not only
provide a reference for calibration across methods, but can
also help to facilitate improved understanding of what
methods are measuring. The availability of highly purified
International Reference Reagents for six important hCG-
related molecules [intact hCG, nicked intact hCG (hCGn),
hCG free beta-subunit (hCGβ), nicked hCG free beta-subunit
(hCGβn), hCG free alpha-subunit (hCGα) and hCG beta-core
fragment (hCGβcf)], prepared by an International Federation
of Clinical Chemistry Working Group and calibrated in
substance concentrations (molar units) by amino acid analysis,
now enables accurate comparison of the extent to which
current immunoassays recognize each of these variants. Their
use, together with results of antibody mapping projects carried
out under the auspices of the International Society of
Oncology and Biomarkers (ISOBM), should provide insight
into which variants it is most relevant to measure in different
clinical conditions. Such understanding is key to improving
the analytical comparability of current tumour marker assays
and should also encourage more focused and effective use of
these markers in cancer medicine. Considerable progress has
already been made in this direction through development of
detailed tumour marker guidelines by the European Group for
Tumour Markers (EGTM) in Europe and the National
Academy of Clinical Biochemistry (NACB) in the United
States. Implementing these recommendations – which promote
“best practice” pre-analytically, analytically and post-
analytically – is a challenge which needs to be actively
addressed through national initiatives. Carefully designed audit
projects will then be required to determine their impact on
clinical practice.
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A RETROSPECTIVE IN VITRO STUDY 
ON THE IMPACT OF ANTI DIABETICS 
AND CARDIO SELECTIVE PHARMA-
CEUTICALS IN BREAST CANCER

M. Szewczyk, B. Gerber, C. Richter, V. Briese 
and D.-U. Richter 

Department of Obstetrics and Gynecology, University of
Rostock, Germany

Introduction: In a retrospective controlled study a tumor
protective effect concerning breast cancer could be determined
for the medicines Metformin, Glitazone (antidiabetics),
Bisoprolol and Propranolol (cardioselective β1 adrenoceptor
antagonist). The main goal was to confirm existing studies via
investigations in vitro. Materials and Methods: Medicines:
Four different medicines were tested in cell cultures. Used
concentrations: 1. Propranolol: 2.4 mg/ml and 0.3 mg/ml; 2.
Bisoprolol: 0.1 mg/ml and 0.05 mg/ml; 3. Metformin: 7.5
mg/ml; 2.5 mg/ml and 0.15 mg/ml; 4. Glitazone: 2.5 mg/ml;
0.15 mg/ml and 0.05 mg/ml. Cell cultures: breast cancer cell
lines: namely MCF7 and BT20 (estrogen receptor positive and
negative; ATCC; cell concentration: 5×105 cells/ml). Both cell
lines were cultered at 37˚C, 5% CO2, humidified atmosphere).
Study design: 1. Stress-oxide evaluation using hydrogen
peroxide (Biovision; biochemical assay); 2. Cytotoxicity
testing after incubation (LDH; Roche; biochemical assay); 3.
Test of cell proliferation (DNA) using BrdU (Roche;
biochemical assay); 4. Morphologic changes (light
microscopy); 5. Metabolic investigations during incubation
(pH value). Results: Cardio-selective β1 adrenoceptor
antagonist 1. Propranolol: In both cell lines a high toxic effect
and no cell proliferation were measured. 2. Bisoprolol: In both
cell lines no toxic effects and no cell proliferation were
measured. Antidiabetics: 3. Metformin: Metformin showed a
higher cytotoxicity in BT20 cells than in the cell line MCF7.
4. Glitazone: Similar toxic effects in both cell lines. In BT20
the cell proliferation was decreased. Conclusion: The strongest
cytotoxic effect was observed with Propanolol. This suggests
that this pharmaceutical could be used in breast cancer patients
with hypertension. A specific clinical commendation for
antidiabetics is not yet possible. 
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HORMONES AS A RISK FACTOR OF TUMOR
OCCURENCE AND ITS PROGRESSION

O. Topolčan, R. Fuchsova, S. Svobodova, 
J. Vrzalova, R. Kucera and V. Treska 
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Aim: To assess the frequency of abnormal levels of selected
hormones in patients with malignant diseases in comparison
with occurrence of hormone abnormalities in the population
and their relationship to the biological activity of the tumour.
Methods: Serum levels of insulin like growth factor 1 (IGF-I),
insulin, prolactin, thyroid stimulating hormone (TSH),
autoantibodies against thyroid peroxidase (aTPO)and 25OH-
vitamin D using routine immunoassays were measured in 850
patients with carcinoma of breast, lung, prostate or
colorectum. Results: Significantly higher frequencies of
hypothyreosis were observed in patients with carcinoma of
breast or colorectum, and a significantly higher rate of
insulinoresistance and hyperprolactinemie in colorectal
cancer. Differences in insulin levels and aTPO positivity were
correlated to the stage of disease. In all carcinomas, a
decreased level of 25-OH vitamin D was observed. In
carcinoma patients, IGF-1 was by 40-70% (according to type
of tumour) out of the reference ranges. Conclusion: The
hormonal situation in cases of malignant tumours may
provide information on the ethiopathogenesis of the
malignant process and its prevention. 

This study was supported by the research project VZ 0021620819.
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EXPRESSION OF THE TUMOR MARKERS SIALYL
LEWIS A, SIALYL LEWIS X, LEWIS Y, THOMSEN-
FRIEDENREICH ANTIGEN, GALECTIN-1 AND
GALECTIN-3 IN HUMAN OSTEOBLASTS IN VITRO

J. Tübel1, B. Saldamli1, I. Wiest2, U. Jeschke2

and R. Burgkart1

1TU Munich, Department of Orthopaedics, Ismaninger Str.
22, 81675 Munich;
2LMU Munich, Department of Obstetrics and Gynecology,
Maistr. 11, 80337 Munich, Germany

Aim: Lewis antigens and the Thomsen-Friedenreich (TF)
antigen are complex glycan structures that modulate
processes such as cell adhesion and proliferation or tumor
metastasis. Galectins bind beta-galactoside structures on the
surface of TF positive tumor cells. The data on the
expression of these markers in osteoblastic cells, however, is
still rather limited. Hence, aim of this study was to analyze
the expression of Sialyl Lewis a (sLea), Sialyl Lewis X
(sLeX), Lewis Y (LeY), TF, Galectin-1 (Gal-1) and Galectin-
3 (Gal-3) in human osteoblasts in vitro. Materials and
Methods: Primary human osteoblasts (HOB) were isolated
from femur cancellous bone applying a tissue explant
method. The cells were cultivated either as a monolayer
culture on chamber slides (2D-HOB) for 5 days or as a three-
dimensional scaffold-free long-term culture (3D-HOB). The

expression of the tumor markers SLea, sLeX, LeY, TF, Gal-
1 and Gal-3 was studied by means of immunohistochemistry.
The results were evaluated semiquantitatively. Results: The
2D-HOB after 5 days in culture expressed sLeX slightly, and
LeY very slightly but did not express sLea. The 3D-HOB
displayed a strong expression of sLeX, however, sLea and
LeY were not detectable. The TF epitope was identified in
both 2D-HOB and 3D-HOB. The 2D-HOB expressed Gal-1
but did not express Gal-3. In contrast, 3D-HOB expressed
Gal-3 but did not express Gal-1. Discussion and Conclusion:
Sialyl Lewis antigens are blood-group related carbohydrates
that play a role as tumor markers. The monofucosylated
tetrasaccharides SLeX and sLea are cognate ligands of E-
and P-selectins. Less is known about the physiological role
of LeY. A recent study reported angiogenic properties for
LeY, which was found to be chemotactic for human dermal
microvascular endothelial cells in vitro and to induce
neovascularization in vivo. Therefore, we postulate that
Lewis antigens play some role in the cell-cell adhesion
and/or neovascularization processes in bone. The beta-
galactoside-binding proteins Gal-1 and Gal-3 recognize
(Galbeta1-4GlcNAc) sequences of oligosaccharides on cell
membranes and bind to the TF-antigen. Taking into account
also the results of this study, we suggest that especially TF
and Gal-3 may play an important role in cell-cell and cell-
matrix interactions in osteoblastic cells.
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MULTIPLEX PANEL FOR OVARIAN CARCINOMA

J. Vrzalova1,3, R. Fuchsova1,3, O. Topolcan1,3, Z. Novotny2,
J. Presl2 and M. Pesta1

1Immunoanalytic Laboratory, Department of Nuclear
Medicine, 2Departement of Gyneacology, 3Central Isotopic
laboratory, Fac. of Medicine in Pilsen, Charles University in
Prague, Czech Republic

Aim: As a continuation of our pilot study 1 we tested in
larger patient cohorts the commercially available xMAP
multiplex panel specifically designed for ovarian cancer
including: Macrophage Migration Inhibitory Factor (MIF),
prolactin (PRL), CA-125, leptin, osteopontin (OPN) and
IGF-II and compare to other tumour markers. Methods:
Cancer groups: 50 patients with ovarian carcinoma 7 p. with
border line tumour of the ovary (BTO) Benign groups: 30 p.
with benign ovarian cysts (BOC), 30 p. with endometriosis,
11 p. with cardiac insufficiency. Serum levels of multiplex
markers were measured by Beadlyte® Human Cancer
Biomarker Panel from Millipore (USA) and Luminex 100
instrument (Luminex, USA). Simultaneously, the levels of
CA125, TK, TPS, HE4 and Monototal were measured by
routine immunoanalytic methods. Results: From the
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multiplex markers, the best ROC characteristics were
observed for CA125, IGFII and OPN. HE4 marker had the
best ROC characteristic from all measured markers for
differentiation of ovarian carcinoma and BOC or
endometriosis. In the multiplex panel, significant differences
in marker levels between ovarian ca. and BCO were founded
for CA125, OPN and IGFII (lower in carcinoma) and
between ovarian ca. and endometriosis for IGFII, OPN, PRL
(for both higher in carcinoma). For OPN, MIF and HE4 the
levels were different in BTO compared to BCO. CA125
either measured by multiplex or routine method was higher
in endometriosis compare to benign cysts. Using
multiparametric data, handling ROC curves for multiplex
panel (AUC 0.87636) were comparable to CA125 alone for
distinguishing of ovarian ca. and BOC. Conclusion:
Multiplex enables the use of a scoring system for clinical use
in distinguishing among clinical diagnoses but the proper
choice of markers included in panel is necessary. 

1 Vrzalova J et al: Anticancer Res 29(2): 573-6, 2009.

Study was supported by the research project VZ0021620819 and
grant project NS10258-3, ME-09006.
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THE EPI PROCOLON SEPTIN 9 TEST 
FOR THE EARLY DETECTION OF 
COLORECTAL CANCER IN BLOOD 

G. Weiss and Sh. Payne (Speaker: Dr. F. Gerdes)

Epigenomics AG, Berlin, Germany, Epigenomics Inc.,
Seattle, U.S.A.

Objectives: In Germany, 69,000 individuals were diagnosed
with CRC and there were 27,000 CRC-related deaths in 2008
alone (1). CRC has a five year survival rate of 90% when
detected and treated early, however, the survival rate drops
dramatically to less than 10% for late stage metastatic
disease. Despite the excellent prognosis and cost effectiveness
of early detection, CRC screening is not well-accepted by the
target population. Germany is the only European country
which includes colonoscopy as a first-line CRC screening
option. Still, less than 3=% of the guideline-eligible
population undergo colonoscopy (2) and fecal occult blood
tests (FOBT) are carried out by only 16 % (3, 4). Availability
of a blood-based test is expected to improve CRC screening
compliance. Methods: DNA methylation of the v2 region in
the SEPT9 gene can be found in over 90% of CRC tissues
and blood-based, specific detection of CRC using the Septin9
methylation biomarker has been demonstrated in multiple
studies of CRC patients and colonoscopy-verified negative
controls. This tumor-specific methylation pattern was used to

develop a new blood-based test for CRC, Epi proColon,
which was launched as a CE-marked kit in Europe. The Epi
proColon test can identify small quantities of CRC DNA shed
into the blood. Results: The Epi proColon Septin9 test is
based on the observation that even early stage colorectal
cancer releases methylated SEPT9 DNA into the bloodstream
that can be detected by a simple polymerase chain reaction
based assay. A physician can prescribe the test in-office for
asymptomatic patients as no dietary restrictions are necessary
and only a 10 ml blood sample is required. If the test is
negative, the patient is recommended for repeat screening
after one to two years. In only the first year of Epi proColon
clinical use, invasive adenocarcinomas and adenomatous
polyps with mid to high grade dysplasia have been diagnosed
in Septin9 positive patients. The ultimate goal of a blood-
based test is to increase CRC screening compliance. Toward
that end, we are in the design phase of a clinical trial to
determine whether the availability of the Epi proColon
Septin9 test will increase the CRC screening compliance of
those patients who refuse conventional screening methods
such as colonoscopy. Conclusion: The Epi proColon Septin9
test offers patients with certain physical conditions, e.g. acute
hemorrhoids, a reasonable alternative for colorectal cancer
screening. Ongoing research is evaluating the impact that the
Epi proColon blood-based test might have on increasing
compliance to CRC screening. 

1 Gesellschaft der Epidemiologischen Krebsregister in
Deutschland (GEKID), Robert Koch-Institut (Herausgeber).
Krebs in Deutschland 2005/2006. Häufigkeiten und Trends,
7. Ausgabe. Berlin: Robert Koch-Institut 2010. 

2 Brenner H, Altenhofen L and Hoffmeister M: Eight years
of colonoscopic bowel cancer screening in Germany: initial
findings and projections. Dtsch Arztebl Int 107(43): 753-
759, 2010. 

3 Surveillance, epidemiology, and end results. National
cancer institute. Available at: www.seer.cancer.gov 

4 Cancer research UK. Available at: www.cancerresearch.uk.
org.
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1&3 IN NORMAL SQUAMOUS AND 
MALIGNANT EPITHELIA OF THE 
UPPER GASTROINTESTINAL TRACT
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Oncology and Nanomedicine, Else-Kröner-Fresenius-
Stiftung-Professorship, 3Department of Pathology, LMU
Munich, 4Department of Legal Medicine, FAU Erlangen,
Germany

Objectives: Tumour markers are important in diagnosis and
follow-up treatment of different kinds of human carcinomas.
Although head and neck cancer occurs prevalently, there are
still no appropriate tumour markers found. Continuing our
investigation on the expression of Sialyl Lewis a (CA19-9) in
larynx carcinomas we systematically analysed oncofetal
carbohydrates and the Galectins 1 and 3 in different normal
and malignant tissues of the aerodigestive tract. Methods:
Paraffin-embedded sections of normal tongue, vocal cord,
larynx, pharynx and epiglottis as normal control tissue and
laryngeal cancer tissue were incubated with monoclonal
antibodies against Sialyl Lewis a and x, Lewis y, the
Thomsen-Friedenreich (TF) antigen and the Galectins 1&3.
Staining reaction was done with ABC-Peroxidase and DAB.
Tissue of breast cancer was used as positive control. As a
negative control, mouse IgM as isotype control antibody was
used. Semi-quantitative evaluation was done double-blinded
by two independent investigators, including a pathologist.
Results: Squamous epithelia of all investigated normal tissues
of the aerodigestive tract nearly show the same pattern. Most
impressing findings are the very weak expression of Galektin-
1 and the total absence of the TF antigen. Laryngeal cancer
reveals high amounts of Sialyl Lewis a, Galectin-1 and the
TF antigen. Conclusion: On the basis of our findings in
normal tissue of the aeordigestive tract these three markers
qualified as potential tumour markers in the carcinoma of the
aerodigestive tract. Especially the high expression of TF in
cancer tissue and its absence in normal tissue is promising for
its establishment as a new tumour marker. 
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METHODICAL AND PREANALYTICAL
EVALUATION OF A RAGE IMMUNOASSAY

Chr. Wittwer1, J. Lehner1, D. Fersching1, 
B. Siegele1, O.J Stoetzer2 and St. Holdenrieder1,3

1Institute of Clinical Chemistry, University Hospital
Munich-Grosshadern, 2Hematology/Oncology Outpatient
Center Munich, 3Institute of Clinical Chemistry and Clinical
Pharmacology, University Hospital Bonn, Germany

Background: Soluble receptors of advanced glycation end
products (sRAGE) are a promising biomarker for the
prognosis and monitoring of cancer disease and of acute
diseases like trauma and sepsis. Materials and Methods: We
investigated the methodical characteristics of an ELISA for
sRAGE (R&D Diagnostics) using serum and plasma pools

as well as blood samples of four volunteers. Intraassay and
interassay-imprecision were tested in 2 serum pools (N=5
and N=8; respectively). Serum, EDTA-, heparin-, and
citrate-plasma (N=4) were compared; linearity was tested in
4-step dilutions. Dependency of time to centrifugation and
time to storage was investigated with different temperature
protocols. Furthermore, a reference range was established
with sera of 30 healthy individuals. Results: Intraassay-
imprecision (coefficients of variation (CV): 6.0-11.5%) and
interassay-imprecision (5.9-7.8%) were in an acceptable
range of manual assays. Results of serum and EDTA-plasma
samples (recovery of 90-98%) and heparin-plasma (88-
102%) were quite comparable while results from citrate-
plasma were slightly lower (78-95%). Linearity testing
yielded satisfying results with dilution recoveries of 99-
131%. There was no influence of time to centrifugation after
6 and 24 hours (recoveries 87-102%) at storage
temperatures of 4˚C and 25˚C. Similarly, results remained
stable when samples were kept at 4˚C and 25˚C after
centrifugation for up to 7 days (recoveries 88-109%).
Median of healthy individuals was 1100 ng/mL with 90%
limits of 518 to 1491 ng/mL. Conclusion: sRAGE ELISA is
a robust and safe assay producing reliable quantitative
results in sera and plasma.

103
EXPERIMENTS ON THE DETECTION OF
CIRCULATING TUMOUR CELLS ON 
MRNA LEVELS WITH ESTABLISHED BREAST
CARCINOMA CELL LINES 

M. Zebisch, A.C. Kölbi, U. Andergassen, C. Schindbeck, 
J. Neugebauer, V. Engelstädter, M. Günther-Biller, 
U. Jeschke, K. Friese and B. Rack

Department of Obstetrics and Gynaecology, Ludwig-
Maximilians-University of Munich, Munich, Germany

Background: Breast cancer associated mortality is mostly due
to tumour-generated remote metastases in other organs.
Current models assume that cells detached from primary
tumour circulate via blood or the lymphatic system to other
organs generating metastases. These so called “dissminated
tumour cells” (DTCs) have already been found in bone
marrow or blood in a number of studies on patients with
epithelial tumours. In the present study CTCs “circulating
tumour cells” should be detected by real-time-PCR from
peripheral blood, based on the microarray-deduced fact, that
some genes are strongly upregulated in tumour tissues in
comparison to normal tissue. The first step within this
analysis should be the preparation of a calibration curve
showing gene expression as a function of the number of
tumour cells within a blood sample. Methods: Blood samples
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of healthy donors were spiked with cells of different
mammacarcinoma cell lines and enriched by density-gradient
centrifugation. RNA was extracted and transcribed to cDNA,
which was used in Real-Time-PCR reaction on the
Cytokeratins (CK) 8, 18 and 19. Calibration curves were
generated by Microsoft™ Excel®. Results: Curves of Relative
Quantification of gene expression in different
mammacarcinoma cell lines did not show unitary tendencies.
In most experiments a decrease in Relative Quantification of
gene expression was seen in samples with high spiked-in cell
numbers in comparison to samples with lower amounts of
added breast carcinoma mammacarcinoma cells. Summary:
The strong oscillations in the curves of Relative
Quantification of gene expression suggest an occurrence of
immunological effects, leading to agglutination of added
tumour cells with blood cells of the sample donors. To bypass
these effects tumour cells should be added to the sample after
the density-gradient centrifugation. Furthermore tumour cells
should be added per ml blood sample used, to obtain
evaluable results by Real-Time-PCR, otherwise detection
limits will be undercut.

104
SURGICAL AND ONCOLOGICAL OUTCOMES 
IN PATIENTS WITH A PREOPERATIVE 
PSA VALUE >20 NG/ML UNDERGOING 
ROBOTIC PROSTATECTOMY

V. Zugor, A.P. Labanaris, D. Porres, M. Addali and J.H. Witt

Department of Urology, European Robotic Institute,
Gronau, Germany

Introduction and Objectives: The objective of this study is
to assess the surgical and oncologic outcomes in patients
with a preoperative PSA value >20 ng/ml undergoing robot-
assisted laparoscopic radical prostatectomy (RALP) for
prostate cancer (PCa). Patients and Methods: The records
of 2000 men who underwent RALP at a certified robotic
institute from February 2006 to April 2010 were
retrospectively reviewed. A total of 147 (7.3%) patients
with a preoperative PSA value >20 ng/ml were identified. A
comparison was performed between the overall patient
cohort and the aforementioned patients. The parameters
analyzed included: age, body-mass index (BMI), prostate
weight, PSA values, bilateral neurovascular bundle (NVB)
preservation, estimated blood loss, minor (Clavien’s grade
I-IIIa) and major complications (Clavien’s grade IIIb-IVa),
skin-to-skin operative time, length of catheterisation,
Gleason score, pathologic stage, percentage of PCa found
in the prostate specimen, lymph node status and positive
margin status. Results: The median age of the patients was
63/63,1 years old. The median BMI was 26.7 kg/m2/27.2

kg/m2, the median prostate weight was 56.1 gr./62,8 gr. and
the median PSA value was 10.3 ng/ml/34.8 ng/ml (p<0.05).
A bilateral NVB preservation was performed in
65.7%/19.7% (p<0.001) of cases and the estimated blood
loss was 160 ml/183 ml. Minor complications were noted
in 11.4%/13.6% of cases and major in 1.3%/0.6%. The
median operative time was 156 min / 164 min and the
length of catheterisation was 5.5 days/5.7 days. A Gleason
score <7 was noted in 42.8%/12,9% (p<0.05), a Gleason
score 7 in 47.7%/60.5% and a Gleason score >7 in
9.5%/19.7% (p<0.05). A organ-confined disease in was
noted in 73.5%/31.9% (p<0.05), extraprostatic extension in
25.2%/86.1% (p<0.05) and the percentage of PCa found in
the prostate specimen was 16.1%/38.1% (p<0.05). Positive
lymph nodes were encountered in 3.2%/17.1% of cases
(p<0.05) and a positive surgical margin status in
8.9%/33.3% (p<0.05). Conclusion: Our findings suggest
that although RALP in patients with a preoperative PSA
value >20 ng/ml is a safe surgical procedure with limited
complications, patients exhibit unsatisfactory oncological
outcomes as well as a significant risk of a positive surgical
margin status. Patients should be informed of these
probable outcomes before undergoing the procedure.

105
SURGICAL, ONCOLOGICAL AND FUNCTIONAL
OUTCOMES IN PATIENTS WITH A GLEASON
SCORE 8 OR HIGHER UNDERGOING 
ROBOTIC PROSTATECTOMY 

V. Zugor, A.P. Labanaris, D. Porres, 
M. Addali and J.H. Witt

Department of Urology, European Robotic Institute,
Gronau, Germany

Introduction and Objectives: During the past years robot-
assisted laparoscopic radical prostatectomy (RALP) has
become profoundly popular and with the expanding
experience obtained with it the selection criteria for the
procedure have also widened and included more
challenging cases. The objective of this study is to assess
the surgical and oncologic outcomes in patients with a
Gleason score 8 or higher prostate cancer (PCa) undergoing
RALP. Patients and Methods: The records of 2000 men
who underwent RALP at a certified robotic institute from
February 2006 to April 2010 were retrospectively reviewed.
A total of 137 patients were identified as having a Gleason
score 8 or higher. A comparison was performed between
the overall patient cohort and the aforementioned patients.
The parameters analyzed included: age, body-mass index
(BMI), prostate weight, PSA values, percentage of PCa
found in the prostate specimen, skin-to-skin operative time,
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estimated blood loss, minor (Clavien’s grade I–IIIa) and
major complications (Clavien’s grade IIIb-IVa), length of
catheterisation, pathologic stage, lymph node status,
positive margin status and continence (defined as no pad
use). Results: The median age of the patients was 63/65
years, median BMI 26.7 kg/m2/28.3 kg/m2 and median
prostate weight 56.1 gr./52.5 gr. The median operative time
was 156 min/156 min and estimated blood loss was 160
ml/166 ml. Minor complications were noted in
11.4%/13.7% of cases, major in 1.3% / 1.4% and the length
of catheterisation was 5.5 days/7.1 days. A statistical
difference of the parameters analyzed was observed in PSA
values 10.3 ng/ml/20.8 ng/ml (p<0.05), organ-confined
disease 73.5%/18.9% (p<0.001), extraprostatic extension in
25.2%/81.1% (p<0.001), percentage of PCa found in the
prostate specimen 16.1% / 38.2% (p<0.05), positive
surgical margins 8.9%/32.8% (p<0.001) and positive lymph
nodes 3.2%/19.7% (p<0.05). At 12 months, 92.8%/90.5%
were continent. Conclusion: Our findings suggest that
although RALP in patients with a Gleason score 8 or higher
PCa is a safe surgical procedure with limited complications
and good functional results, patients should be made aware
of a potential risk of positive surgical margins before
undergoing the procedure. Despite these oncological
outcomes observed we do not believe RALP is a
contraindication in this cohort of patients.

106
SURGICAL AND ONCOLOGICAL OUTCOMES 
IN PATIENTS WITH A PREOPERATIVE 
PSA VALUE <4 NG/ML UNDERGOING 
ROBOTIC PROSTATECTOMY

V. Zugor, A.P. Labanaris and J.H. Witt

Department of Urology, European Robotic Institute,
Gronau, Germany

Introduction and Objectives: The objective of this study is to
assess the surgical and oncologic outcomes in patients with a
preoperative PSA value <4 ng/ml undergoing robot-assisted
laparoscopic radical prostatectomy (RALP) for prostate
cancer (PCa). Patients and Methods: The records of 2000
men who underwent RALP at a certified robotic institute
from February 2006 to April 2010 were retrospectively
reviewed. A total of 169 (8.4%) patients with a preoperative
PSA value <4 ng/ml were identified. A comparison was
performed between the overall patient cohort and the
aforementioned patients. The parameters analyzed included:
age, body-mass index (BMI), prostate weight, PSA values,
bilateral neurovascular bundle (NVB) preservation, estimated
blood loss, minor (Clavien’s grade I-IIIa) and major
complications (Clavien’s grade IIIb-IVa), skin-to-skin

operative time, length of catheterisation, Gleason score,
pathologic stage, percentage of PCa found in the prostate
specimen and positive margin status. Results: The median
age of the patients was 63/62 years old. The median BMI
was 26.7 kg/m2/26.8 kg/m2, the median prostate weight was
56.1 gr./48.7 gr. and the median PSA value was 10.3
ng/ml/2.8 ng/ml (p<0.05). A bilateral NVB preservation was
performed in 65.7%/85.2% (p<0.05) of cases and the
estimated blood loss was 160 ml/172 ml. Minor
complications were noted in 11.4%/7.1% of cases and major
in 1.3%/1.7%. The median operative time was 156 min/158
min and the length of catheterisation was 5.5 days/5.6 days.
A Gleason score <7 was noted in 42.8%/59.1% (p<0.05), a
Gleason score 7 in 47.7%/36.6% and a Gleason score >7 in
9.5%/3.5% (p<0.05). An organ-confined disease was noted
in 73.5%/86.3%, extraprostatic extension in 25.2%/13.7%
and the percentage of PCa found in the prostate specimen
was 16.1%/7.3 (p<0.05). A positive surgical margin status
was encountered in 8.9%/4.7% (p<0.05) of patients.
Conclusion: Our findings suggest that RALP in patients with
a preoperative PSA value <4 ng/ml is a safe surgical
procedure with limited complications and impressive
oncological outcomes.

107
ROBOTIC PROSTATECTOMY IN MEN ≤50 
YEARS OF AGE. SURGICAL, ONCOLOGICAL
AND FUNCTIONAL OUTCOMES

V. Zugor, A.P. Labanaris and J.H. Witt

Department of Urology, European Robotic Institute,
Gronau, Germany

Introduction and Objectives: The aim of this study is to
evaluate the surgical, oncological and functional outcomes
in men ≤50 years of age treated with robot-assisted
laparoscopic radical prostatectomy (RALP). Patients and
Methods: The records of 2000 men who underwent RALP
at a certified robotic institute from February 2006 to April
2010 were retrospectively reviewed. A total of 68 (3.4%)
were ≤50 years of age. A comparison was performed
between the overall patient cohort and the aforementioned
patients. The parameters analyzed included: age, body-mass
index (BMI), prostate weight, PSA values, bilateral
neurovascular bundle (NVB) preservation, estimated blood
loss, minor (Clavien’s grade I-IIIa) and major complications
(Clavien’s grade IIIb-IVa), skin-to-skin operative time,
length of catheterisation, Gleason score, pathologic stage,
percentage of PCa found in the prostate specimen, positive
margin status, continence (defined as no pad use) and
potency (defined as erections sufficient for penetration with
or without phosphodiesterase inhibitors). Results: A
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statistical difference of the parameters analyzed was
observed in prostate weight 56.1 gr./31.4 gr (p<0.05),
bilateral NVB preservation 65.7%/92.6% (p<0.05) and
oncological outcomes. An organ-confined disease was noted
in 73.5%/78.5% (p<0.05), extraprostatic extension in
25.2%/21.5% (p<0.05) and positive surgical margins were
encountered in 8.9%/5.8% (p<0.05). A Gleason score <7
was noted in 42.8%/54.4% (p<0.05), a Gleason score 7 in
47.7%/41.2% (p<0.05) and a Gleason score >7 in
9.5%/4.4% (p<0.05). The percentage of PCa found in the
prostate specimen was 16,1% / 15,2%. The median
operative time was 156 min/151 min, median BMI was 26.7
kg/m2/26.8 kg/m2, and PSA 10.3 ng/ml/8.3 ng/ml. The
estimated blood loss was 160 ml/144 ml. Minor
complications were noted in 11.4%/8.8% of cases and major
in 1.3%/1.4%. The length of catheterisation was 5.5
days/5.3 days. At 12 months, 92.8%/95.5% were continent
and 66.2%/93.7% (p<0.001) of preoperative potent patients
who underwent NVB preservation were potent. Conclusion:
Our findings suggest that RALP in patients ≤50 years of age
is a safe surgical procedure with limited complications and
excellent oncological and functional outcomes. Although the
preservation of the NVB’s in such patients is preferable, this
can be performed without compromising the radical nature
of cancer surgery. 

108
ROBOTIC PROSTATECTOMY IN MEN ≥75 
YEARS OF AGE. SURGICAL, ONCOLOGICAL
AND FUNCTIONAL OUTCOMES

V. Zugor, A.P. Labanaris and J.H. Witt

Department of Urology, European Robotic Institute,
Gronau, Germany

Introduction and Objectives: The aim of this study is to
evaluate the surgical, oncological and functional outcomes
in men ≥75 years of age undergoing robot-assisted
laparoscopic radical prostatectomy (RALP). Patients and
Methods: The records of 2000 men who underwent RALP
at a certified robotic institute from February 2006 to April
2010 were retrospectively reviewed. A total of 45 (2.25%)
patients were ≥75 years of age. A comparison was
performed between the overall patient cohort and the
aforementioned patients. The parameters analyzed included:
age, body-mass index (BMI), prostate weight, PSA values,
bilateral neurovascular bundle (NVB) preservation,
estimated blood loss, minor (Clavien’s grade I–IIIa) and
major complications (Clavien’s grade IIIb-IVa), skin-to-skin
operative time, length of catheterisation, Gleason score,
pathologic stage, percentage of PCa found in the prostate
specimen, positive margin status, continence (defined as no

pad use) and potency (defined as erections sufficient for
penetration with or without phosphodiesterase inhibitors)
Results: A statistical difference of the parameters analyzed
was not observed. The median BMI was 26.7 kg/m2/26.9
kg/m2, the median prostate weight was 56.1 gr./52.8 gr. and
the median PSA value was 10.3 ng/ml/9.3 ng/ml. A bilateral
NVB preservation was performed in 65.7%/51.1% of cases
and the estimated blood loss was 160 ml/131 ml. Minor
complications were noted in 11.4%/15.5% of cases and
major in 1.3%/2.2%. The median operative time was 156
min/143 min and the length of catheterisation was 5.5
days/6.1 days. A Gleason score <7 was noted in
42.8%/37.3%, a Gleason score 7 in 47.7%/51.1% and a
Gleason score >7 in 9.5%/11.6%. An organ-confined disease
was noted in 73.5%/68.8%, extraprostatic extension in
25.2%/31.2% and a positive surgical margin status was
encountered in 8.9%/11.1% of cases. The percentage of PCa
found in the prostate specimen was 16.1%/17.8%. At 12
months, 92.8%/86.9% were continent and 66.2%/39.6%
(p<0.001) of preoperative potent patients who underwent
NVB preservation were potent. Conclusion: Our findings
suggest that RALP in patients ≥75 years of age is a safe
surgical procedure with limited complications. Although
postoperative erectile dysfunction is an end point, it should
not diminish the fact that this patient cohort exhibited
excellent oncologic and continence outcomes. 

109
RESULTS OF AN INTERNATIONAL
LONGITUDINAL PROFICIENCY 
STUDY WITH CA19-9M

M. Zwirner1, N.Bewarder2 and T. Bertsch3

1Frauenklinik, Universität Tübingen, Tübingen, 2BIOREF
GmBH Mömbris, 3Inst.f. klin.Chemie, Klinikum Nürnberg,
Nürnberg, Germany

Background: The present study was performed to
investigate the long term quality of CA19-9 tumour marker
investigations in serum as well as to assess the between
test comparability of this tumour marker using a reference
material of human origin. Methods: 15 laboratories
participated in the study during 12 months. All of them
were supplied with identical, liquid quality control
material in 4 concentration ranges of CA19-9 (BIOREF
Ltd., Mömbris, Germany). In a longitudinal study during
12 months aliquots were measured at least once a week or
in each run respectively and sent monthly to the evaluation
centre at BIOREF. Results: Data from 7 different CA19-9
assay methods and total number of 607 runs were included
into the actual statistical evaluation. The overall method
means (ranges) of the four different controls were 18 (14-
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29), 125 (93-187), 233 (168-356) and 2178 (1634-3515)
kU/L indicated a poor laboratory comparability of test
results if different test methods were used. All of the tests
exhibited acceptable run to run imprecision. The overall
coefficients of variation (CV) by method (test system)
ranged dose dependent from 5.8% to 17.8% in the low
control and from 5.5%% to 18.1% and 4.8% to 10.3% for
the medium and high control respectively. Even in the very
high control which according to study protocol have to be
diluted similar CV were found ranging from 5.2% to
11.5%, indicating stable dilution procedures in all of the
diagnostic systems. Conclusion: The liquid reference
material (BIOREF) which was stored at 8˚C over the
whole investigation period exhibited excellent long term
stability under these conditions. To illustrate the stability
of the test systems longitudinal quality control should be
performed using a kit of manufacturer-independent control
material in clinically significant concentration levels to
identify baseline drifts after method switches as well as
batch to batch drifts. The accuracy of the tests included in
the study is acceptable for monitoring cancer therapy and
long term surveillance of patients. Standardization
processes should be reinforced to harmonize CA19-9
levels.

Proficiency study group: Bertsch (Nürnberg), Herrmann (Bochum),
Fenner (Hamburg), Jansen (Amsterdam), Klemm (Dresden), Meißner
(Passau), Pfeiffer (Düsseldorf), Richter (Henningsdorf), Stratmann
(Linz), Schauer (Erfurt), Van de Loo (Schwäb.Gmünd), Von
Rickenbach (Basel), Wildbredt (Bielefeld), Wollenberg (Geesthacht),
Wolff (Hannover).
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THERAPY MONITORING AND EARLY DETECTION
OF METASTASIS USING TUMOR PROTEIN
DETECTION IN MACROPHAGES

J. Arnoldt

Praxis für Hyperthermie und Krebstherapie, Darmstadt,
Germany 

Introduction: Sensitive and reliable diagnostics are
fundamental for monitoring of therapy success as well as
for the early detection of cancer and metastasis. Current
diagnostics often use ELISA based detection of tumor
markers/proteins in serum. Since the presence and
concentration of tumor proteins in serum is dependent on
the efficiency of transition of proteins from tumor
cells/tumors to serum as well as on size of the tumor,
sensitivity of ELISA based detection of tumors is very
limited. Furthermore, most if not all proteins expressed in
tumor cells are also expressed in all types of non-malignant
cells, in highly specialized cells, or expressed during

certain time frames. Therefore, the presence of such
proteins in serum can be the result of expression in
malignant cells, but also the result of expression in benign
cells. Due to these restrictions of serum based detection of
proteins, specificity of such tests is often limited since they
don’t allow determination as to whether the protein is
derived from malignant or benign cells. To overcome the
limitations of serum based diagnostics, a cellular, flow
cytometry based epitope detection in macrophages (EDIM)
in blood has been applied for determination of tumor
proteins in macrophages present as a result of tumor cell
phagocytosis. Compared to serum based detection of
proteins this new technique is highly specific since
macrophages as part of the cellular components of the
innate immune system highly specifically distinguish
between healthy cells and malignant cells. By phagocytosis
of tumor cells macrophages engulf the complete spectrum
of proteins present in tumor cells and transport them via
lymphatic system back to the blood system. Using
extracellular markers on macrophages a flow cytometry
based detection of such macrophages can be performed.
Permeabilization of cell membrane allows a detection of
tumor derived proteins in the intracellular compartment of
macrophages. This technique has been used for the
detection of proteins indicative of cells with abnormal cell
proliferation as well as for the determination of malignancy.
Whereas the presence of marker Apo10 is indicative of
abnormal cell proliferation, the marker TKTL1 is indicative
of a more malignant tumor cell phenotype with invasive
growth, metastasis and therapy resistance. Both markers are
not restricted to a certain tumor entity and can be used for
the therapy monitoring and early detection of metastasis of
all solid tumor entities like carcinomas, sarcomas and brain
tumors. Methods: In a pilot multicenter trial with 22
patients - 14 with biopsy proven prostate carcinoma (P-Ca),
8 without evidence for P-Ca but increased PSA - serum
PSA as well as TKTL1 and Apo10 in macrophages have
been analyzed in patients who had been diagnosed with
prostate cancer or where a prostate malignancy could be
excluded in addition to DRE, TRUS, biopsy and/or MRI-
Spectroscopy. Results: In the group with excluded P-Ca but
elevated PSA-level, correlation of PSA for detection of
prostate cancer was 25%. TKTL1 could exclude prostate
cancer in 75%, Apo10 in 50% and MRI-Spectroscopy in
100% of cases. In patients with diagnosed P-Ca correlation
for PSA and TKTL1 was 100%, for Apo10 85% and for
MRI-Spectroscopy 90%. Conclusion: The observed
correlation of TKTL1 and proven prostate cancer as well as
Apo10, indicative of proliferative abnormalities, are
promising results worth to be validated by multicenter
studies with larger numbers of patients. Apo10 and TKTL1
could be important diagnostic markers for risk stratification
and therapeutic strategies. 
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CELL CULTURE PET (CC-PET): AN IN VITRO
MODEL FOR QUANTITATIVE MOLECULAR
EXPLANATION OF TREATMENT AND REPAIR
INDUCED/SUPPRESSED F-18 FDG UPTAKE IN
CANCER CELLS SHOWN BY POSITRON-
EMISSION-TOMOGRAPHY (PET)

P. Oehr 

Dept. of Nuclear Medicine, University Bonn, Germany

Aim: The aim was to understand how and why X-irradiation
and/or chemotherapy influences the uptake of 2-fluorode-
oxyglucose (FDG) in tumor cells. Methods: Tissue cultures
were X-irradiated with doses from 5 to 50 Gy. The
accumulation of F-18 FDG in cells after an incubation period
of 30 to 150 min was determined by positron-emission-
tomography 24 and 48 hours after radiation exposure. Data

were evaluated with respect to dose, cell count, hexokinase
activity/total cell-protein and accumulation of 18F-activity/
cell. Results: There was a linear increase of F-18 FDG
uptake in cell cultures up to 60 min of incubation. Increased
irradiation doses lead to an increase of 18F-uptake/cell and
to a decrease in cell numbers within 48 hours after
irradiation. Chemotherapy (dactinomycin, fluorouracil)
suppressed FDG-uptake and also interfered with the
irradiation effects. Using a wild type and a radiation
sensitive repair deficient mutant it was possible to show that
increased uptake refers to energy needed for cell repair.
Conclusion: The dose dependent alteration of 18F-FDG
uptake after irradiation and/or chemotherapy demonstrates
that FDG accumulation is related to repair mechanisms,
caused by the need for increased energy supply which can
be delivered by glucose. CC-PET may be important for
explanation of treatment effects in patients undergoing PET-
Imaging for follow-up.
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