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scan appears to underestimate the true response rate as indicated by the
patients who went on to surgery. The 3 patients who demonstrated com-
plete pathologic responses at surgery, only showed MR (1 patient) or SD (2
patients) on CT scan.

Conclusion: TNFerade + radiation was well tolerated without DLTs or
SAEs. The treatment appears to be very active as all patients showed dra-
matic tumor necrosis. Consequently, TNFerade + radiation could represent
a new paradigm in the treatment of soft tissue sarcoma, either as neoad-
juvant treatment or for palliation. Final dataset including all patients at all
dose levels will be presented at the meeting.

472

Phase | clinical trials with direct intratumoural injection of an
adenovirus-nitroreductase (Ad-NTR) vector, CTL102, in liver
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A gene-directed enzyme prodrug therapy approach, using bacterial nitrore-
ductase (NTR) to convert the prodrug CB1954 to a toxic bifunctional alky-
lating agent, has demonstrated activity in a range of preclinical models. We
have constructed an adenovirus coding for NTR (CTL102) and are conduct-
ing phase | clinical trials in patients with liver (1° hepatocellular / colorectal
2°) or prostate tumours with a view to defining safe doses which give suffi-
cient NTR expression to provide activation of co-administered CB1954. Es-
calating CTL102 doses were directly injected into tumours, using ultrasound
guidance, with subsequent monitoring for overt toxicity, virus shedding, viral
dissemination and immune response. In addition, following tumour resec-
tion, NTR expression was assessed by immunohistochemistry. 14 patients
have entered the liver trial with a 4-log escalation of CTL102 dose (10e8 -
10e11 particles). Toxicity has been minimal, 1 patient developed transient
pyrexia and flu-like symptoms at a low dose. No shedding of intact virus has
been detected, although some viral DNA was detected in whole blood up
to 24 hours after dosing. All patients showed an increased neutralising anti-
adenovirus antibody titre, although there was significant interpatient vari-
ation in the isotype and kinetics of these elevated levels. NTR expression
was detectable at all dose levels and showed an increasing dose-response
relationship. Tumour architecture appeared to influence NTR expression,
which was evident in both tumour and non-tumour (stroma, fibroblast and
lymphocyte) cells, but not in associated normal liver from the resection mar-
gin. The top dose of 10e11 particles produced a level of NTR expression
considered adequate to initiate a further arm of the study, co-administering
CTL102/CB1954 to patients with inoperable tumours. 3 patients have en-
tered the prostate trial at the initial dose of 10e10 particles. No toxicity was
seen and no evidence of virus shedding was detected. Like the liver trial,
some viral DNA was detected in whole blood, and also urine, up to 24 hours
after dosing. NTR expression was detectable in both tumour and normal
epithelial cells of the prostatic ducts in all 3 patients. NTR expression was
localised to the peripheral zone, where the majority of prostatic tumours
arise, and correlated well to the injection site. Multiple injections may thus
be required to maximise the spread of virus throughout the prostate. Dose
escalation in this trial continues.

473

Delivery of a c-raf Antisense Oligodeoxynucleotide
(LErafAON) by intermittent bolus dosing (Weekly Infusions)
in patients with advanced solid tumors: a phase | study
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Rapid cleavage in vivo and inefficient cellular uptake limit the clinical utility of
antisense oligonucleotides (AON). The delivery of AON agents has required
continuous infusion and large doses. Liposomal encapsulation of an AON to
the c-raf proto-oncogene mRNA (LErafAON) using a novel cationic lipid re-
sults in prolonged circulation, inhibition of target protein and delayed growth
of tumor xenografts after bolus intermittent dosing in pre-clinical studies.
Safety and dose-limiting toxicities of LErafAON, administered by weekly 90-

Poster Sessions

180 minute intravenous infusions for 8 weeks, were evaluated in patients
with advanced solid tumors. To date, 19 patients have received 139 doses
of LErafAON (median 6 doses; range 1-32 doses): 4 at 1 mg/kg/week; 3
at 2 mg/kg/week; 4 at 4 mg/kg/week; and 8 at 6 mg/kg/week. Age range
was 29-77 years; M:F ratio was 9:10. Acute infusion-related reactions (IRR,
as with other liposomal preparations), including chills, fever, flushing, chest
tightness, dyspnea, hypoxemia, back or flank pain, hypertension or hypoten-
sion, occurred in 15 patients and required discontinuation in 5. Transient
complement activation was observed; IRR were not evidently dose-related.
In successive cohorts, increased infusion duration and pre-treatment with
corticosteroids, H1- and H2-antagonists reduced the frequency and sever-
ity of IRR. Progressive dose-related decline in platelet count, potentially re-
lated to c-raf inhibition, was observed. At 4 mg/kg/week, platelet declines of
65% were observed by week 5 with subsequent plateau. Of 6 patients who
received at least 3 doses at 6 mg/kg/week, 3 had Grade 2 and 2 had Grade
3 (dose-limiting) thrombocytopenia prior to the next weekly dose; suppres-
sion persisted for 2-3 weeks. With pre-treatment, the maximum tolerated
dose appears to be 4 mg/kg/week. Plasma levels indicate dose proportion-
ality with end of infusion rafAON levels of 0.3 to 0.9 ug/mL after 1 to 6
mg/kg. RafAON was detectable (sensitivity *10 ng/mL) for up to 24 hours
post-infusion. At 4 mg/kg/week, 2 of 4 patients had treatment extended be-
yond the planned 8 weeks (16 and 32 weeks). Pharmacodynamic studies to
assess intracellular c-raf mRNA and Raf-1 protein levels are in progress. Al-
ternative formulation of LErafAON that may reduce IRR is underway. Patient
enrollment continues at 4 mg/kg/week.
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Glucosylceramide synthase (GCS) catalyzes ceramide glycosylation, dis-
rupts ceramide-induced apoptosis elicited by chemotherapy, and appears
be a major cause of multidrug resistance (MDR) in cancer. Previous stud-
ies pinpoint GCS as a therapeutic target for MDR [Liu, Y. Y., Han, T. Y., Giu-
liano, A. E., and Cabot, M. C. FASEB J. 15, 719-730, (2001)]. In this work,
we have synthesized antisense GCS oligodeoxyribonucleotides (asGCS
ODNSs) to block GCS mRNA transcription, and tested several of the oligos
for chemotherapy-enhancing properties in drug resistant cancer cell mod-
els. Of the eleven reagents generated, asGCS ODN-7 at low concentrations
(ECso 0.3 M) displayed a dramatic inhibitory influence on cell growth. Anti-
sense GCS ODN-7 suppressed GCS mRNA expression (RT-PCR) by 80%,
and GCS protein (Western blot) by 40%. Consistent with down-regulation
of GCS and the ceramide mode of anthracycline action, asGCS ODN-7
affected 30- and 10-fold increases in sensitivity to Adriamycin in drug resis-
tant breast cancer MCF-7-AdrR (ECsy 0.25 vs. 7.8 uM), and in drug resis-
tant ovarian cancer A2780-AD cells (EC50 0.6 vs. 6.0 mM), respectively.
Further, asGCS ODN-7 increased MCF-7-AdrR cell sensitivity to Taxol,
Vinblastine, and Actinomycin D by 3-, 9- and 11-fold, respectively. Com-
pared to asGCS ODN-7, the GCS chemical inhibitor, PDMP (D-threo-1-
phenyl-2-decanoylamino-3-morpholino-1-propanol), was less efficient and
increased Adriamycin sensitivity approximately 4-fold. Subsequent stud-
ies revealed that asGCS ODN-7 overcomes drug resistance by enhanc-
ing ceramide-induced apoptosis and drug uptake. In conclusion, antisense
GCS oligonucleotides effectively depress GCS expression, enhance apop-
tosis and drug uptake, and increase chemotherapy sensitivity, making them
promising agents for cancer therapy.
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bel-2 specific siRNA molecules inhibit growth of pancreatic
cancer in vitro and in vivo
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Aim: Double-stranded oligoribonucleotides (siRNAs) effectively suppress
gene expression via the RNA interference (RNAI) mechanism. In can-
cer cells, a variety of growth promoting and anti-apoptotic genes is over-
expressed. Inhibition of bcl-2 expression should shift the bax/bcl-2 ratio
towards pro-apoptotic bax and induce apoptosis. Anti-sense approaches
have shown that inhibition of bcl-2 induces apoptosis in different tumor cells
and enhances sensitivity for chemotherapy.



