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Bi@ogic activgies d tiall in &qR~lssue sarcoma cell lines: 
induction of apo#osi& and InteWt~on with dytotoxk agents 

S. Tomek’, T. Brodowicz~ , W. Koestler’, I. Pribill’ , A. Peffer’, 
A. Budinsky’ , M. Krainer’ , C.C. Zielinski1,2. ’ Vienna University Hospital, 
Dep. of lfltemal Medicine I, Div. of Oncology, Vienna, Austria; 2 LudwG 
Boltzmann Institute for Clinical Experimental Onwlogy; Vienna, Austria 

The Tumor Necrosis Factor (TNF)-related apoptosis-inducing ligand (TRAIL 
or ApoPL) constitutes a member of the TNF cytokine family. In contrast 
to TNF, TRAIL induces apoptosis in a variety of cancer cdl lines without 
affecting normal cells. TRAILinteracts with the pro-apoptotic death receptors 
TRAIL-Rl, p63-regulated TRAIL-R2 as well as with the decoy receptors 
TRML-R3 and TRAIL-R4. 

In the present study, we analyzed 5 human STS cell lines (HTB-82 [rhab- 
domvosarcomal. HTBA91 Ifibrosarcomal, HTB-92 flipasarcomat HTB-93 
[syn&ial sarcoma) and HT8-94 [chotQd&arcoma]) f& expression levels of 
TRAIL-Rl, -R2, -R3. and -R4 and of apoptosis- modulating proteins FLICE 
- like inhibitory protein (FLIP), osteoprotegerin (OPG) anddcl-2 as well as 
for TRAIL-, doxorubiciri- and paditaxel- induced apoptosis. 

TRAIL induced significant apoptosis (>90%) in HTB-92 and HTB-93 STS 
cells, whereas no effect was observed in HTB-82, HTB-91 and HTB-94 STS 
c6lls. 

Expression levels of TRAIL-RI mRNA were high in TRAIL-sensitive 
HTB-92 and HTB-93 STS call tines, as compared to low or undetectable 
levels in TRAIL-resistant HTB-91 and HTB& STS cell lines. However, 
TRAIL-RI mRNA as well as TRAIL-RI protein expression was detected 
in TRAIL-resistant HTB-82 cells. TRAILiR2, -R3, :R4 mRNA expression 
did not correlate with TRAIL sensttivity. Based upon these data, it can 
be concluded that the sole pattern of TRAIL-receptor expression did not 
predict for TRAIL-sensitivity or -resistance. Furthermore, no conelation of 
the presence of FLIP, OPG or bcl-2 with resistance to TRAIL was seen in 
the present model. 

Doxorubidn weakly induced apoptosis (440%) within the panel of tested 
STS cell lines..However, co&cubation of TRAIL-resistant HTB-82. HTB-91 
and HTB-94 STS cells with doxorubiiin plus TRAIL was able to ‘overcome 
apoptotic resistance to either agent alone. In TRAIL-sensitive cell lines the 
combination of TRARwi#I doxorubidn or paclitaxel achieved an additive 
effect. TRAIL-induced apoptosis occurred independently from wild-type p53, 
as assessed by sequence analysis. 

Based upon the present data, the clinical application of TRAIUApo2L in 
cornbintion with the mentioned cytotoxic agents in patients with soft tissue 
sarcoma might be considered. 
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Docetaxel as rescue medkation In; anthracycline- and 
ifosfamtde-msistent locally advanced or metastatk soft 
tissue samema: results of ri phase II trial 

W.J. Koestler’, T. Brodowicz’, Y. Atterns’, S. Tomek’, M. Hejna’, 
W.C.C. Fiebiger’, G. Amann2, C. Wlltschke’, M. Krainer’, CC. Zielin&. 
’ Clinical Divkion of Oncology, Dept. Internal Medicine I, Universify 
HospiW, Vienna, Austria; 2Clfnical lr!stituie for Clinical Pathology, 
lJniversiQ&xpital, Vienna, Austria; 3 Chair Ibr Oncofogx Deparfment of 
lntemal Medkine I, ilniversiiy Hospifal, Vienna, Austria 

Background: Metastatic soft tissue sarcoma not amenable for curative 
surgery has a dismal prognosis. Aggressive treatment with anthracyclines 
and ifosfamide represents the current therapeutic mainstay in these patients, 
most of whom succumbs to relapses. Thus, the efficacy of subsequent 
therapeutic approaches has to be weighed against toxicity caused by 
palliative treatment. 

Patlenta and Mtids: Patients with locally advanced or metastatic soft 
tissue sarcoma retiactory to treatment with anthracydines and ifosfamide 
were enrolled into the present phase II study. Patients were assigned to 
receive docetaxel at 100 mg/m2 every three weeks. In case of severe 
toxicity or inadequate bone marrow FeSITVe, patbItS were switched t0 a 
weekly sdmlula of doceta#el(4Omg/rn2). 

Reeutta: A total of 106 cydes (80% at the scheduled lOOmg/m2 dose 
level) were administered in 27 patients. Partial response was observed in 
4 (16%) patlents and 4 (16%) patients experiencbd diiease stabilization. 
After a median observation period,of 2i .O (range: 4 to 44.4) months median 
progression frae survivat &d overaU.survival were 2.4 (range: 0823.9) and 
7.7 (range: 1.044.3) months, respectively, with 20 (37%) patients stii being 
alive at the time of analysis. In patients with PR or SD median OAS was 
21.1 (range: 4.7-44.3, 95% Cl 8.7-35.6) months vs. 6.5 (range: 1.0-30.9, 
95% Cl 4.4-11.6) months in patients with PD (p<O,M). Upon renewed 

progression, three patients initially responsive to treatment with docetaxel 
were succesefdly reinduced by treatment with docetaxal, Th6 safety profile 
of docetaxel was toierable and the administration most+y manageable on 
an outpatient!basis. 

Conclusions: Cur results suggest mat dccetaxei represents an effica- 
cious and tolerable treatment in a minority of patients refractory tostandard 
treatment. There is a need for better identification of patients most likely to 
benefit from salvage treatment with docetaxel. 
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Adult rhabdomyosarcoma: Outcome and prognostk factors 

D.‘, M. Ballo’, G. Zagam’, A. El-Naggar’, A. @&I?‘, 5. Pate13, 
R. Benjamir?, P. Pisters4. ’ UT MD Anderson Cancer Center, R@iatkm 
Onco/ow, Houston, USA; 2 UT MD Anderson Cance&&fer, Pathofogy; 
Houston, USA; 3 UT MD Anderson Cancer Center; Sa@c%e Mdical 
Onwlm Hcuston, USA; 4 UT MD Anderson Cancer Center, Sugica/ 
Onwlog~ Houston, USA 

Purpose: To determine outcome and prognostic factors for adult patients 
with rhabdomyosarcoma. 

Methods and Mater&k From 1960 to 1998, 82 adult pat&& with 
non-metastatic rMbdomycsafcoma were treated .*ith surgical -resection 
and radiation or radiation alone, with dr without @want cheinotherapy. All 
patients were 17 years of age or older and the di&no.sia was confirmed 
by pathologic review. Histologii sub-w was ,L follows:: ernbtyonal, 
28 patients: alveolar, 19; and deomomhic, 35. Radiation &as delivered 
pre&eratively (median, 60 Gy) io 10 p&en& pastoperatiiy<med~, 60 
Gy) to 34 patients and alone (median, 6OGy) to 38 patients. Chemotherapy 
w&s given to 61 patients: induction in 28 patients an&djuvant in.33 patients. 

Results: At a median follow-up of IO;5 years, 47 patients (5%) de- 
veloped disease relapse. The 1Oqear actuarial overall and &ease-free 
survival rates were 40% and 40%, respectively. The IO-year aatuarfatlocal, 
nodal end Uktant control rates were 75%; &?%? and 52%, respectively. 
Univariate analysis revealed that tumor size >6cm precii&d for d-eased 
actuarial IO-year metastasis-free (% va.73%, p=O.O002), disease-free 
(26% vs. 56%, p=O.O03) and ovaralt survival (35?4 vs. 47%. p&.07) rates. 
The significance of tumor size remained on multivariate aria&b. Univariate 
analysis revealed an Inferior actuarial lO-year local c-&r01 r&e in those 
patients treated with racliotherapy aloneafter biopsy&8% vs. 79”/0, p=O.C9) 
and those with head and neck primary sites (63% vs. 69%,~p=O.O2). On 
multiiariate anatysis head andneck primav sitb remained th6 most irnpor- 
tani predictor of decreasedlocat control. Amongsttie subgroup of patients 
treated with radiotherapy atone there was an impeded kd Control rate if 
there was a response (complete or parti&).to~neo+djuvant chemotherapy 
(p&007) and if radiation dos& were >6CJGy (p=O.Q9). No factor, indud- 
ing presence or absence of nodal disease or treatment of nodal disease 
correlated with subsequent nodal recuren&. The a&m&l IO-year radia- 
tion-related complication rate was 19%, and appeared to be more wmmon 
at doses >6OGy (p=O.O8). 

Conduskm: Rhabdomyosarwma in adults is an aggressive disease 
with high distant metastasis rqes,. particutarly .b[ tvr size 2%. Local 
control appears superior in~those+ients u*rgarng su@ql r+ec$oh and 
radiation. For those patients with unres’&able $bxq disease radiation 
doses s6OGy are required. 
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Factors predicting s~,rvival of patiepts wi+~r+2p&itor+ 
soft-tis’sue sarcoma; does &u’gkflt -ien& influence 
survival? 

T. van Daten, H. Hoekstra, F. van Coevorden, A. van Geel, A. Hennipman. 
Dutch Soft lksue Sarcoma Group, Utrecht, The Netherlands 

Purposs: Surgery is the principle rncdalii of -therapy in.* management 
of retroperitoneal soft-tissue sarwmas (RSTS). It-&ii&& exfmi6nca is 
usually limited and may be of prognostic importance. Ai\MIzI Qtha possible 
orwnostic factors the irifluenoe of sumical ex&dence’on outcome was 
k&d in a population based study in tie Neth&+ds. 

Methods: Wth help.of, the Dutoh Network and tWOna~ -Dat&ase for 
Pathol0gy(PALGA), &a were @leoted on 143 @&ate In the Netherlands 
in whom a’ RSTS was diinosed between 1+?9&9 a@ f-+-)w. Median 
age was 60 (range 18-88) yea& tQere.ware 79 fetnaies(65%). Edlbw-up 
was done until 1999. The progno&ic Importance of tumour-and treatment 
related factors was evaluated. 

l?eeui*i: After a median follow-up of 84 months, 6-yeer survival fat all 
patients was 39%. Univariately, complete resect& (ppcO.O01), age 2. 60 
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yr. (p<O.OOl), low malignancy grade (p=O.M), lipomatous histomorphol- 
ogy (p=O.O03), non-invasive growth (p<O.OOl), and the absence of distant 
metastasis (p=O.O05) were associated with favourable outcome. Malignancy 
grade, and the extent of surgical treatment remained independent prognos- 
ticators in a multivariate context. The level of experience was associated 
with a higher rate of radical resections (p=O.O09). but did not affect outcome. 

Conch&on: Survival of patients with RSTS was determined indepen- 
dently by the extent of surgery, and malignancy grade. The level of expe- 
rience, although influencing the resuft of surgery, did not affect long term 
outcome. 
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Long term results of expanding prostheses for limb salvage 
surgery of children 

G. Delepine’, F. Defepines, S. Alkallaf’, B. Markowska’ , N. Delepine’. 
f Oncologic Ped. See Hop. Avicenne, 125 rue stalingrad, 93009 Bobigny; 

25 passage do bon Pasteur, 76000 Rouen, Fmce 

Introduction: Conservative surgery for young children with bone sarcoma 
of lower limb remains a challenge. In 1985 we proposed an expandable 
prosthesis and present here our long-term results. 

Patlents: 44 patients (20 males and 24 females aged 4-28 years) 
with tumors of the limbs were treated by our team between 1984 and 
1999. Histofogy was mostly osteosarcoma (32) and Ewing’s sarcoma (9). 
Locations were distal femur in 30, upper tibia in 5, total femur in 5 and 
proximal femur in 4.30 were first hand patients (28 with localized disease 
and 2 already metastatic) en bloc resection. The 14 other patients were 
referred to us after induction therapy, with progressive disease, metastase 
(3) or local recurrence (1). 

Method: In 14 patients the expanding prosthesis was inserted immedi- 
ately after the resection, in 8 durfng the following year and for the 22 other 
patients later on to treat a length discrepancy. 107 sequences of lengthen- 
ing have been performed in 40 patients, All patients were followed up by 
their surgeon and their chemotherapist every 3 months during 2 years, then 
every 6 months form2 other years and yearly thereafter. 

Results: 6 patients died from illness.’ All other are disease free survivors 
with a ‘median follow up of 91 months (maximal 192 - minimal 8). Half (22) 
of the patients are adults. The average lengthening is 4.07 centimeters 
(minimal 0.5 - maximal 12). Half of the patients had to be reoperated for 
complications. Deep infection occurred in 10 patients (22%) resulting in 
amputation for 3 of them. According to EMSOS criteria the functional result 
is excellent in 14, good in 15, fair in IO and poor in 5. 

Conclusion: Long term results of lengthening prostheses confirm that 
this procedure is an excellent alternative to amputation and permit to keep 
a functional limb in nearly 90% of patients. The most severe complication 
is deep infection underlining the interest of last generations of grower with 
minimally invasive lengthening. 
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IntrapeFitoneai chemotherapy (IPC) after complete resection 
of peritoneal sarcomatosis (PS): Results of a monocentric 
randomized study 

A. Cavalcanti, S. Bonvalot, D. Elias, P. Terrier, D. Vanel, C. Lepechoux, 
A. Le Cesne. Deparbnent of Surgery, hstitut Gustave Rows)! 94605 
Viilejiuir. France 

Purpose: In order to decrease locoregional relapse after complete resection 
of PS, the role of IPC was prospectively evaluated. 

Methods: Patients (pts) wlth complete resected PS were randomised 
between adjonction of IPC or not. IPC consisted of Doxorubicfn, 0.1 mg/kg 
and Cisplatine, 15 mg/m3 every day for 5 consecutive days. 

Results: Thirtv-eiaht consecutive ots have been enroled in the studv. 19 
in each group (IPC, IPC+) with a M/F sex ratio of 1424. Median age-was 
58 (39 to 72) and 48 yrs (31 to 71) in IPC- and IPC+ group respectively. 
Ratio of retroperftoneal (RPS) and visceral (VS) sarcor&s were.9/10 ad 
6/13 in IPC- and IPC+ group respectively. Histoprognostic grade were 
similar in both groups. Sugarbaker score of sarcomatosfs were 13 (3, 27) 
and 13.7 (2,20) in IPC- and lPC+ respectively. Mean number of resected 
organs in each group (IPC-. IPC+) was 3.1 and 2.7 respectively. There 
was no toxic deaths and morbidity was similar in both groups (4 pts in 
each group). Median time of hospitalization was 22 days (range 11 to 39) 
for IPC- and 24 days (range 15 to 42) for IPC+. The median follow-up is 
36 months. The median local relapse-free, metastatic relapse-free survival 
and overall survival were identical in both groups, 12.5, 18 and 29 months 
respectively with no difference between RPS and VS. 

Conclusion: Addition of IPC did not modify outcome of pts after complete 
resection of RPS and VS. OS and DFS of this study are similar to those 
observed in phase II studies combining IPC with hypertermia. An opt/ma1 
surgery of PS remains the only pronostfc factor for survival. 
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Efficacy of the neoadjuvant chemotherapy with regional 
hyperthermia in high-risk soft tissue sarcomas. 1 

B. Bokhvan, S. Ivanov, R. Karapetyan, A.S. Tkachov. N.N. Blokhin 
Russian Cancer Research Cehtre., Kashitskoe sh. 24, Moscow 115478, 
Russian Federation 

Purpose: The efficacy of neoadjuvant thermochemotherapy was investf- 
gated. 

Methods: We report the results of phase I/h studies of treatment of 22 
patients with II and Ill grade extremities soft tissue sarcoma (STS). All 
patients had extracompartmental lesions, tumour size > 8 cm (mean 12 
cm). Mean tumour volume was 540 cm3. The preoperative chemotherapy 
with Cisplatin (DDP) 120 mg/m’ and Adtfamicfn (ADR) 90 ms/m’ (1 day) 
for8 weeks (2 cycles) combined with 2 fraction of regional hyperthermia 
(RHT), (60 min., 43.0” C.) day 1,3. 

Results: Limb - saving surgery was performed in 19 (86.4%) cases 
consisting of wide compartmental excision of the tumour. Mutilating surgery 
was performed in 3 cases. Treatment efficacy was assessed by clinical, 
morphological response and follow - up for systemic and local relapse. The 
efficacy rate was 50% or more. The mean tumour necrosis (>70% cells) rate 
in the resected spedmens was 81!8%. There was no correlation between 
the histological response and the observed reduction in tumour volume. 
Postoperative complications were observed in ten (45.5%) patients; among 
these, 4 patients developed wound infection that required surgical treatment 
as a complication ,of surgery performed ln the early stage following the 
preoperative treatment. After a mean postoperative follow-up of 27 months, 
distant metastasis’ occurred in six (27.3%) patients resulting in 5 fatalities. 
The three-year cumulative~survfval rate was 64.3%. No local recurrence was 
observed in any patient during the folfow:up, thus confirming our hypothesis 
that DDP + ADR + RHT treatment has an excellent local efficacy. 

Concluslbns: The results of this study suggested that DDP + ADR + 
RHT was an effective local treatment for limb salvagetin limb-threatening 
STS. We think that it would be valuable to conduct, at many facilities, phase 
Ill studies on the treatment ‘of sofi~ltissue sarccma by a combinatiom of 
surgeryand preoperative multidisciplinary treatment using hyperthermia. 
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Neoadjuvant chemotherapy in limb soft tissue sarcoma: the 
signtficance of C-ERBB-4 expression 

0. Merlmsky’, J. Issakov*, V. Soyfer’, I. Schwartz’, Y. Kollender3, 
J. Bickels3, I. Meller3, M. Inbar’. r Tel-Aviv Medial Center, Oncology; 
Tel-Avir: Istaet 2 Tel-Aviv Medical Centec Pathology, Tel-Aviv, Ismel: 
3 Tel-Aviv Medical Center, Orthopedic Oncology; Tel-Aviv. Israel 

Purpose: ErbB4 is a recently described member of the epidemral growth 
factor receptor (EGFR) family. Relatively little is known about the expression 
of erbB-4 in human tumors. In the present study we assessed the possible 
role of c-erbB-4 expression product as a tissue marker for STS, and its 
correlation with the response to chemotherapy. 

Patlents: The histological speclmen of 29 patients with STS of a limb who 
had received preoperative doxorubicin-based chemotherapy were studied. 
The extent of tumor necrosis was evaluated hiiofogically. Paraffin blocks of 
preoperative incisional biopsy were available for immune staining (avidin- 
biotin-peroxidase technique) from 29 patients, and blocks of the surgical 
specimen after preoperative chemotherapy were available from 27. 

Reaufta: The objective response rate to preoperative chemotherapy was 
34%. Wide resection of the tumor was feasible in 12 patients, marginal 
resection in 14 cases, amputation in 2 patients wfth disease progression, 
and no surgery in one case. The tumor necrosis was above 90% in 9 
patients, 80-90% in 12, and less than 60% in 7 patients. An increase in 
C-erbB-4 expression was more common in cases wfth no response to 
chemotherapy, ,while, no change of or decrease ln C-erbB-4 was more 
common in responsive tumors (p=O.O04). No correlation could be found 
between the degree of necrosis or the chemotherapeutic regimen and the 
change in expression of c-erbB-4. The median DFS was longer for patients 
wfth a decrease or no change in expression of G-erbB-4 than for patients 
with increased expression. 


