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Detection of t u m o r  cells in the bone m a r r o w  of b reas t  c a n c e r  pa t i en t s  
by cy toke ra t in  19 - r eve r se - t r ansc r ip t a se  - po lymerase  cha in  reac t ion  
(RT-PCR) 

C Nestle-Kramling, MUntch .  D Hagen. **K F~elds. *1 Funke. G Konecm 

Univcrsitats-Frauenklinik. *Chirurglsche Khnik. Klinikum Groghadcm dcr LML 
Mimchen. "*Lee Moffit Cancer Center of the Universitiy of South Florida. Tampa 

Aim of the study: To evaluate the individual risk of breast cancer patmnts at the 
time of primary diagnosis and to establish a risk adapted adjuvant therapy, the 
detection of tumor cells in the bone marrow is performed by immuncytochem~cal 
staining for c~¢okeratni 18 (CK 18). In former studies tumor cell detection ~as 
correlated with lower overall survival rotes due to earl',' metastasis. Methodicallx. 
antibody-cross reaction with normal bone marrow cells is a substantial problem 
Tumor cells are detected at a rate of 1/10 a - 105 normal cells. The aim of the stud?, 
was to increase specifit3' and sensitiviy of tumor cell detection by using the PCR 
method for cytokeratin 19 (CK 19) which enhances the detection of tumor cells up 
to 1/107 normal cells. Both methods are compared. 
Methods: The bone marrow aspirates of 35 patients were purified and separated b~ 
Ficoll gradient centnfugaUon, stained immuncytochemically and investigated b~ 
RT-PCR. For the PeR procedure we used p, vo pnmerpairs with 35 cycles of 
polymensation each time. The specimens were evaluated after incubation ~lth a P~: 
- probe. As negative controls we used water and normal bone marrow aspirates 
Cytokeratinl9 positive malignant breast tumor and the tumor cell line T47D scc, cd 
as positive controls 
Results: Both methods were performed m 35 patients Up to now, the results of 10 
patients have been evaluated CKI8- and CKl9-dctcction correlated closeb m ¢~ 
patients (3 negative and 3 positive) In 4 patients we could demonstrate poslmc 
results with the PCR method while the ~mmunc',¢ochemical staining was negamc 
In no case a negative PCR was combined x~ith positive immuncytochem~cal tumo~ 
cell detection. 
Conclusion: In this pilot study the PCR method seems to be more specific and 
sensitive for the detection of tumor cells in the bone marrow of breast cancer 
patients compared to the immuncvtochemical staining procedure Further stnd~cs 
with a greater number of patients are needed. In addition, the correlation to othe~ 
prognostic factors, to the clinical outcome and therapeutic consequences ha~ c to hc 
investigated 
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(?EI I.I:LAR IMMt:NOTHERAP'~ OF ACUTE LEUKEMIA W'ITH NATURAL KILLER 

CEI,I,N IN ,~N ANIMAL MODEL. M. Zeis, L. Uharek, B. Glass, J. Steinmann, H. 

1(Sfllcr. W Mueller-Ruchholtz and W. Gassmann. Department of Internal 

\ledicinc II and Institute of Immunology, University of Kiel 

l'he transler t~f allogeneic bone marrow cells provides a benefical antileukemic 

effect, a phenomenon called the graft-versus-leukemia (GvL) effect. We 

pre~iouslx demonstrated G~L effects independent from GvHD and correlated to 

NK activity of the BM donors in a murine model. In this study, we investigated 

lhe antileukcmic potential of adoptively transferred enriched NK cells from both 

syngcneic I Balb/c. H-2 d) and allogeneic (C57B6, H-2 b) origin. Balb/c mice were 

given a lethal dose of A20 (H-2 d, B cell leukemia) cells 2 days prior to lethal 

!~.5 (i3) total body irradiation (TBI) and transplantation of either syngeneic or 

allogcneic lhvl .2 pretreated BM cells. In difl'erent experimental groups either 

~3ngenelc ~1 allogeneic enriched NK-cclls were given shortly after BMT. Some 

groups received NK cells ex-vivo incubated with IL-2. Injection of A20 

leukemia led to death after a median of 30 days. A lethal dose of TBI followed 

~,v either s~ngeneic or allogeneic Yhyl.2 depleted BMT resulted in a slight 

antlleakcnll~ effcct, the adoptive transfer of syngeneic enriched NK-cells given 

al tiine ~[ [3NIT exerted a significant GvL effect. However, infusion of allogeneic 

~tl-2bl MtlC-mismatched enriched NK cells resulted in a stronger GvL effect 

,, ~,mpared ~o syngeneic NK-cells. Ex-vivo incubation of NK cells with IL-2 did 

u,~t r~Jrther enhauce GvL activity'. These results clearly demonstrate that 

mmmnodlcrapeutic transfer of NK cells can induce strong antileukemic activity 

,~ith~Le clill,cal o~ert GvHD 

76 

INTERFERON-ALPHA AND VINBLASTINE VERSUS MEDROXY- 

PROGESTERONACETAT IN THE TREA FMENT OF METASTATIC R EN A I 

CELL CARCINOMA 

M. KRIEGMAIR. M.D.. R. OBERNEDER, M D .  A. HOFSFETTER. M.I) 

Objectives, Since the beginning of the eighties, when gone techno~gy 
provided sufficient amounts of cytokines, numerous phase 1I studies in metastatic 
renal cell carcinoma were carried out mostly with lnterferon-ct (IF/q-a) and 
lnterleukin-2 (IL-2). So tar no randomized prospective trials including untreated 
control groups have been reported. The authors present a prospective study 
comparing IFN-o~ and vinblastine (VBL) versus Medroxyprogesteronacetat 
(MPA). 

e~ethods. Immunoehemotherapy schedule consists of 1FN-c~ 8 million 1 l:da', 
subcutaneously for 3 days per week and VLB 0.1 mg/kg bodyweight 
intravenously at 3 weeks intervals, MPA was administrated intramusculary at a 
dosage of 500 mg per week.The response rates, toxicities and actuarial overall 
survival were analyzed. 

Results. The overall response rate in 41 patients receiving 1FN-c~VI,B 
treatment was 22% (95% confidence interval 9-35%). 4 patients reached a 
complete and 5 patients a partial remission. No remissions were observed in 35 
patients of the control group. A statistically significant survival benefit Ior the 
lFN-ct/VLB-group could not be demonstrated. Excluding fever, mild to moderate 
toxicities were observed. About one third of patients refused the proposed 
schedule due to general malaise and fatigue. 

Conclusions. A survival benefit or a favorable outcome of patients ~ith 
metastatic renal cell carcinoma, treated with [FN-~/VLB could not be 
demonstrated. As judged from this analysis IFN-ct/VLB therapy does not 
sufficiently meet the requirements of a palliative treatment of renal cell 
carcinoma. 

From the Department of Urology, University of Munich. Marchioninistral:~e 15. 
81377 Mfinchen, Germany 
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Gene Modification of Primary Tumor Cells for Active 
Immunotherapy of Human Breast and Ovarian Cancer. 
R a m i l a  Philip, E l i s a  Brunette, tBryan Clary,  '~Lydia Kilinski, '~Deepa 

Mumgesh .  'Mar t in  Sorich, : 'Josephine Yan, '~Jane Lebkowski .  *H.Kim 
Lyerly,  and '~Mohan Philip. ~'Applied Immune Sciences, Inc. 5301 
Patrick Henry Drive, Santa Clara,  CA 95054; and *Department of  
Surgery,  Duke University Medical Center,  Durham,  NC 27710.  

We have previously shown that cationic l iposomes facilitate 
adeno-associated virus (AAV) plasmid transfections o f  pr imary  and 
cultured cell types. To test the clinical feasibility of  using genetically 
modified tumor  vaccines for  the treatment o f  breast  and ovarian cancers,  
we have constructed an expression plasmid pMP6IL2  and investigated 
the use of  l iposome mediated gene delivery into pr imary ,  uncultured 
human  breast and ovarian tumor  ceils to produce IL2 secreting tumor 
cells. We have demonstrated significant levels of  IL2 expression in 
tumor  cell lines and pr imary breast and ovar ian tumor  cells using this 
AAV-based  expression plasmid complexed to cationic liposomes. 
Transfections with the non-AAV plasmid containing the identical 
expression cassette as the AAV-plasmid induced IL2 expression in the 
tumor  cell line, but failed to produce IL2 in pr imary tumor cells. 
Significant levels of  IL2 were induced with the AAV plasmid regardless 
of  l iposome composit ions used for transfection. The transfected breast  
cell line and pr imary tumor cells were able to express the transgene 
product  for up to 28 days post lethal radiation. The transfection 
efficiency was comparable  for both the tumor  cell line and pr imary 
tumor cells and ranged f rom 20-50% as assessed by intracellular IL2 
staining. In pr imary tumor cell preparations,  40% of  the tumor  cells 
expressed the transgene as assessed by immunostaining for  IL2. IL2 
secreted as a result of  gene expression was biologically active and 
capable of causing proliferation of  an IL2 dependent  cell line. The 
ability to efficiently express transgenes in freshly isolated, non-dividing,  
uncultured tumor ceils may potentiate active immunotherapy  strategies 
for gene based cancer  treatment. 


