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Phase | and pharmacokinetic study of oral Irinotecan
(CPT-11) on a daily-times 5 schedule every 3 weeks in
combination with evaluation of food effect

O. Soepenberg ', H. Dumez?, J. Verweij', J. Selleslach?, J. Ter Steeg’,
S. Assadourian®, C. Boeuf3, P. Lefebvre®, A. Sparreboom’, A.T. Van
Oosterom?. ! Erasmus Mc - Daniel Den Hoed Cancer Center, Medical
Oncology, Rotterdam, The Netherlands; 2 University Hospital
Gasthuisberg, Medical Oncology, Leuven, Belgium; 3 Aventis Pharma,
Antony Cedex, France

CPT-11, administered intravenously, is registered for the treatment of ad-
vanced colorectal cancer and has shown clinical activity against several
other types of solid tumors. Topoisomerase-I-inhibitors showed more pro-
nounced antitumor efficacy with prolonged exposure at low concentrations
due to their S-phase specific cytotoxic behavior. Oral drug administration
is a more convenient and cost effective method to reach this purpose. In
this Phase | study, CPT-11 was administered orally as new semi-solid ma-
trix (8SM) capsules once daily for 5 consecutive days every 3 weeks in
fasted condition. For the first administration at day 1 of cycle 1 or 2, for
which patients were randomly assigned, patients took the drug in the fed
state after a FDA-standardized high-fat breakfast. Dose levels tested in-
clude: 70 mg/m?/day (dose level |, n=20) and 80 mg/m?/day (dose level I,
n=5). A total of 25 patients (10 male / 15 female (median age 53 years
(range, 31 - 76), median WHO-PS 1 (0 - 2), with a variety of refractory solid
tumors was included, of which 16 patients were evaluable for food effect.
The worst hematological toxicities (CTC grading) were: grade 3 neutrope-
nia (n=1), grade 2 leucopenia (n=3), grade 2 thrombocytopenia (n=1), and
grade 2 anemia (n=3). At dose level 80 mg/m?/day, three patients received
DLT due to grade 3 diarrhea, grade 3 nausea and/or vomiting, fever without
neutropenia. Other non-hematological toxicities were mild to moderate and
included: anorexia, fatigue, alopecia, skin rash and taste changes. MTD
was defined at a dose level of 70 mg/m?/day. One confirmed partial re-
mission and 12 stable diseases were observed. To evaluate CPT-11 and
SN-38 pharmacokinetics, an extensive sampling scheme was applied on
day 1 and 5 of the 1st course and day 1 of the 2nd course. The day 5 to
day 1 AUC ratios for CPT-11 and SN-38 were 1.6+1.2 and 1.2+1.0, respec-
tively, indicating no relevant accumulation of the active metabolite. The SN-
38 to CPT-11 AUC ratio was dose-independent with an overall mean value
of 0.13+0.13, which suggests extensive presystemic biotransformation. A
1.4-fold, but statistically not significant increase in exposure to CPT-11 and
SN-38 was observed after a high fat meal. Overall, this study confirms that
oral administration of CPT-11 is feasible at 70 mg/m? daily-times 5 q.3 wks.
and may have improved pharmacokinetic characteristics, with only a limited
or no effect of food intake.
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Phase | and pharmacologic study of diflomotecan (BN80915)
administered intravenously daily for 5 consecutive days
every 3 weeks in patients with solid tumors

0. Soepenberg’, L. Scott?, J. Verweij', R. Damii2, J. ter Steeg’,

D. Mcgovern®, R. Obach*, A. Sparreboom’, C.J. Twelves?. ' Erasmus
Mc-Daniel Den Hoed Cancer Center, Medical Oncology, Rotterdam, The
Netherlands; 2 Crc-University Of Glasgow, Beatson Laboratories, Glasgow,
United Kingdom; 3Beaufour Ipsen Pharma, Berkshire, United Kingdom;
4Beaufour Ipsen Pharma, Barcelona, Spain

Diflomotecan (BN89015) is an E-ring modified camptothecin derivative.
This topoisomerase-I-inhibitor bears a novel 7-membered p-hydroxylactone
ring structure characterized by a more stable lactone form. As a result it
showed a greater plasma stability, which potentially can enhanced anti-
tumor activity. In this abstract interim results are presented from a current
Phase | study. Diflomotecan was administered once daily as a 20-minute IV
infusion for 5 consecutive days every 3 weeks. Dose levels tested include:
0.05 mg/m?/day (dose level |, n=3), 0.1 mg/m?/day (dose level Il, n=4), and
0.15 mg/m?/day (dose level lll, n=6). Currently, 13 patients (6 male / 7 fe-
male; median age, 55 years (range, 42 - 73), median WHO-PS 1 (0 - 2), with
a variety of refractory solid tumors are included. The worst hematological
toxicities (CTC grading) were grade 4 neutropenia (n=3), grade 3 leucope-
nia (n=2), grade 3 thrombocytopenia (n=3), and grade 3 anemia (n=1). At
dose level 0.15 mg/m?/day, two patients experienced DLT due to grade 4
(febrile) neutropenia, and grade 3 diarrhea, stomatitis and fatigue. Other
non-hematological toxicities were mild to moderate and included anorexia,
fatigue, myalgia, stomatitis, alopecia, skin rash. Of 12 assessable patients,
4 had disease stabilisation after 2 courses. To evaluate the pharmacokinet-
ics of BN89015, blood samples were taken up to 96 h post infusion and
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analysed from 11 patients. At dose level I, the mean half-life of the termi-
nal disposition phase was 3.35 + 1.78 h, with a time to peak concentration
(Cmax) of 0.37 & 0.04 h and a Cmax of 4.84 + 1.79 ng/ml. Across all dose
levels, the area under the plasma concentration versus time curve (AUC)
increased proportionally with dose, suggesting that BN80915 delineates a
linear pharmacokinetic behavior. No substantial drug accumulation was ob-
served as measured by the day 4 to day 1 AUC0-24 ratio (mean, 1.12 +
0.362). The mean overall BN80915 plasma clearance of 20.2 + 20.0 I/h/m?
(range, 7.3 - 78.6 I/h/m?) was dose-independent, and demonstrated a sig-
nificant degree of interindividual variability (coefficient of variation, 99%).
The relatively short half-life of BN80915 in combination with the lack of ac-
cumulation provide a pharmacokinetic rationale for the tested regimen in
order to optimize antitumor activity.
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A phase | and pharmacokinetic study of DE-310
administered as a 3 hour infusion every 4 weeks (wks) to
patients (pts) with advanced solid tumors or lymphomas

C.H. Takimoto', F. Forero2, G.H. Schwartz2, A W. Tolcher?,

L.A. Hammond?, A. Patnaik?, M. Ducharme®, B. Cooke*, R. De Jager®,
E.K. Rowinsky?2. ' Univ. of Texas Health Science Center, Medicine/Medical
Oncology, San Antonio; 2Cancer Therapy and Research Center, San
Antonio, TX, USA; 3MDS Pharma, Montreal, Quebec, Canada; # Daiichi,
Inc., Monvale, NJ, USA

DE-310 is a large (~340 kDa) water soluble conjugate of DX-8951 (Ex-
atecan), linked by a peptidyl spacer to a carboxymethyldextran polyalco-
hol polymer. About 1/15 of DE-310 by weight is DX-8951, which is slowly
released in cells by cathepsins. In preclinical studies, DE-310 is preferen-
tially retained in tumors due to an enhanced permeability and retention ef-
fect. It is active against a broad range of human colon and lung cancer
xenografts. Study objectives were to determine the recommended dose of
DE-310 given as a 3 hr infusion every 4 wks, to determine the toxicity profile,
and to define drug pharmacokinetics. As of April 2002, 16 pts (median age
60 yrs, range 43-73 yrs, 10 male/6 female) were treated with 35 courses
over 5 dose levels. Tumor types included colorectal (5), gastric (3), hepatic
(2), non-small cell lung (2), and pancreas, breast, cholangial, and unknown
primary cancers. The dose of DE-310 (in DX-8951 equivalents) was esca-
lated in cohorts of 3 pts. The number of new pts (# courses) was 3(10) at
1.0 mg/m?, 3(5) at 2.0, 3(7) at 4.0, 6(12) at 6.0, and 1(1) at 7.2 mg/m?.
At 6 mg/m? the cohort was expanded because of grade 4 neutropenia and
death occurring in 1 pt during cycle 2, however, 5 other pts tolerated this
dose without substantial toxicities. At 6 mg/m?, grade 3/4 myelosuppres-
sion included anemia in 3 pts, thrombocytopenia in 2 pts, and neutropenia
in 1 pt. Myelosuppressive nadirs were generally dose related and tended
to occur in cycle 2. One pt was decreased from 7.2 to 6 mg/m? in cycle 2
as a precaution after pts at lower dose levels were observed to have de-
layed toxicities. However, this pt tolerated DE-310 without problems. Other
toxicities seen at all dose levels included reversible liver transaminitis and
easily managed mild nausea, vomiting, anorexia, and fatigue. The best re-
sponses in 12 pts were stable disease in 3 and progressive disease in 9.
Both conjugated DX-8951 and free DX-8951 concentrations increased lin-
early with dose and plasma drug concentrations were sustained for several
weeks. At 6 mg/m? (n=5), the mean (CV%) Cmax for DE-310 in the form
of conjugated DX-8951 was 3267 (20.6%) ng/mL and the apparent termi-
nal plasma half-life (t1/2) was 262 (41.8%) hrs. Free plasma DX-8951 was
much lower with a mean Cmax of 3.0 (38.6%) ng/mL and a t1/2 of 178.2
(19%) hrs. Currently, accrual continues at 7.5 mg/m?. DE-310 is easily ad-
ministered, generates sustained systemic exposures to DX-8951, and thus
far has been well tolerated.
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A phase I/ll Study of DX-8951f and gemcitabine in advanced
solid tumour malignancies

G. Abou-Alfa', R. Lenzi2, S. Mani®, G. Schwartz', R. Maki', D. Kelsen',
A. Levin', J. Ackerman*, R. DeJager*, E. O'Reilly'. Memorial
Sloan-Kettering Cancer Center, Gastrointestinal Oncology Service, New
York; 2MD Anderson Cancer Center, Houston, TX, USA; 3 Montefiore, New
York, NY, USA; # Daiichi Pharmaceuticals, Montvale, NJ, USA

DX-8951f is a hexacyclic, water soluble camptothecin with broad-spectrum
activity. /n vitro data has demonstrated pre-clinical synergy for a combina-
tion of DX-8951f and gemcitabine. A phase | study of DX-8951f and gem-
citabine was conducted to determine (1) the MTD of DX-8951f and gem-
citabine, (2) to define the dose-limiting and non-dose-limiting toxcities, (3)
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to assess for pharmacokinetic (PK) interactions when DX-8951f is given
concurrently with gemcitabine, (4) to identifiy, preliminarily, evidence of anti-
tumor activity, and specifically in a cohort of patients with pancreatic cancer.
Between 5/00 and 10/01, 70 patients were enrolled at 3 academic cen-
ters. 36 men (51%), 34 women (49%). Median age, 58 years, range 26-81,
Median ECOG 1, range 0-2. 67% of patients had no or up to one prior
chemotherapy regimen (minimally pretreated, MP). 33% were deemed to
be heavily pretreated (HP), having had significant prior chemotherapy or ra-
diation exposure. Patients were accrued seperately to MP and HP cohorts.
39 (56%) had pancreatic cancer, 11 (16%) colon cancer, and the remain-
der a variety of other solid tumors. In the MP cohort, dose-limiting toxicity
was identified at the 2.5 mg/m? DX-8951f and gemcitabine 1,000 mg/m?
cohort. Myelosuppression,(neutropenia more than thrombocytopenia), was
the principal toxicity. There were 10 episodes of fever and neutropenia.
There was one treatment-related death. Grade 3-4 non-hematologic toxi-
cities were uncommon, while the Grade 1-2 included fatigue, nausea, and
vomiting. In general, the combination was well-tolerated and both drugs
could be given at full dose intensity. The recommended combination doses
are 2.0 mg/m? DX-8951f and gemcitabine 1,000 mg/m?. Significant anti-
tumor activity was seen at all dose levels, including, partial and complete
responses in pancreatic cancer and heavily pretreated ovarian and GE junc-
tion cancers. In the pancreatic cohort (N=39), there were 2 CR’s (5%), 4
PR’s (10%), 2 MR’s (5%) and 19 (49%) with stable disease. In 27 patients
with previously untreated pancreatic cancer, the median time to progression
and median survival time were 6.3 and 8.4 months respectively. The combi-
nation of DX-8951f is active, safe and very tolerable. Complete PK, toxicity
and response data will be presented. An ongoing phase lll trial is compar-
ing the combination (DX-8951f 2.0 mg/m?, gemcitabine 1,000 mg/m?) to
gemcitabine alone in advanced pancreatic cancer.
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Open label phase Il study on RFS 2000 in
advanced/metastatic urothelial tract tumors

M. de Jonge, J.P. Droz, L. Paz-Ares, A. van Oosterom, P. Fargeot,
P. Chollet, B. Baron, D. Lacombe, P. Fumoleau. EORTC New Drug
Development Group, New Drug Development Program, Brussels, Belgium

Background: RFS 2000 is a direct, highly potent inhibitor of the DNA-
religating activity of topoisomerase-l. The aims of this study were to evalu-
ate the activity and safety profile of RFS 2000 as a second line chemother-
apy in patients with advanced /metastatic urothelial tract tumors.

Patients and methods: Eligible patients were to have failed first line treat-
ment for advanced/metastatic disease (MVAC or other treatment). Patients
received RFS 2000 as one daily oral intake at the dose of 1.5 mg/m?/day
according to a 5 days on/2 days off schedule continuously. One cycle was
arbitrarily defined as a 3 week period. Patients were required to have ad-
equate oral hydration to prevent cystitis previously described in phase | tri-
als with RFS2000. Gehan design was used for sample size determination.
Drug activity was evaluated according to the RECIST criteria and toxicity
according to CTC version 2.

Results: A total of 21 patients (pts) were entered from June 2000 to
September 2001, and all pts received treatment. Male/female/no data:
14/5/2 with median age 67 years (range: 43-78). 8, 11, and 2 patients had
performance status 0, 1, 2 respectively. Data are validated for 19 patients
who received 50 cycles (median 2; range 1-8 ). Safety profile: 8 patients
developed neutropenia Grade (G) 3-4 which was complicated with febrile
neutropenia in 3 patients and lead to treatment interruption in 2 of them, 4
thrombocytopenia G3-G4 and 4 anemia G3-4. Other G 3-4 adverse reac-
tions were: 4 fatigue, 5 diarrhea, 2 nausea and 2 vomiting. 1 hematuria G3
was considered partially related to tumor progression and to RFS 2000 tox-
icity. To date, among 19 patients documented for activity data, 1 confirmed
partial remission (5.2%, 95%C]I: [0.1-26]%) and 6 stable disease were re-
ported. 16 patients stopped treatment for progressive disease and 3 pa-
tients for hematological toxicity.

Conclusion: RFS 2000 administered orally as a 5 days on/2 days
off schedule continuously shows modest activity in patients with ad-
vanced/metastatic urothelial tract tumors who failed first line therapy. Hema-
tological toxicity requires careful monitoring and the occurrence of diarrhea
G3-4 confirms similar observations in other studies. This trial is now closed
and full data analysis will be available at the time of presentation.
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Conserved mechanism of CDC45 function in protecting
yeast and human cells from DNA damage

R.C.A.M. van Waardenburg', M.-A. Bjornsti'.  St. Jude Children’s
Research Hospital, Molecular Phamacology, Memphis, USA

Camptothecin (CPT) reversibly stabilizes a covalent intermediate formed
between DNA topoisomerase | (Top1) and a 3’ phosphoryl end of DNA.
Replication fork collisions with CPT-Top1-DNA complexes produce the DNA
lesions that induce cell cycle arrest and cell death. As cellular pathways that
recognize and repair Top1-DNA lesions are poorly understood, a yeast ge-
netic screen was designed to isolate temperature sensitive mutants with
enhanced sensitivity to a self-poisoning Top1T722A mutant that mimics the
cytotoxic mechanism of CPT (Reid R et al, 1999 PNAS 96:11440-5). A novel
set of TAH genes were defined that function to protect yeast cells from CPT-
induced lethality, including the essential CDC45 gene whose function is re-
quired for the initiation of DNA replication. The cdc45-10 mutant exhibits a
partial loss of function- DNA replication initiation appears to be unaffected,
but processive replication is delayed in early S-phase. Viability is unaffected
in the absence of DNA damage; however, cdc45-10 mutant cells exhibit en-
hanced sensitivity to hydroxyurea and UV (independent of Top1) and to CPT
(in a Top1-dependent manner). Thus, alterations in processive DNA replica-
tion potentiate Top1 poison toxicity. To address the conservation of Cdc45
function, human hCDC45 was PCR amplified from untransformed human
IMR90 fibroblast cDNA and expressed in yeast. Constitutive expression of
hCDC45 failed to complement cdc45-10 cell hypersensitivity to DNA dam-
aging agents, yet galactose-induced overexpression of hCDC45 restored
cdc45 deletion cell viability. This suggests that the essential function of
Cdc45 in replication initiation is distinct from the defect in cdc45-10 cells
that enhance CPT toxicity. hCDC45 function in modulating cell sensitivity to
Top1 poisons was addressed using siRNA to down regulate hCDC45 lev-
els in IMR90 cells. At sub lethal topotecan concentrations, CDC45 siRNA
induced a dramatic S-phase arrest and a decrease in cell number. No alter-
ations in cell cycle distribution or cell number were observed in drug-treated
cells without siRNA. This mirrors the response of yeast cdc45-10 cells, sup-
porting a conserved mechanism of CDC45 protection against CPT-induced
DNA lesions. As deletion of the RAD9 DNA damage checkpoint exacer-
bates the cdc45-10 mutant phenotype, future studies will focus on hCDC45
down-regulation in the absence of the p53 checkpoint in isogenic IMR90
cell lines. This work is supported by NIH grant CA70406 and ALSAC.
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Antiangiogenic potential of the novel camptothecin ST1481

G. Pratesi, M. De Cesare, T. Pensa, G. Petrangolini, R. Supino, F. Zunino.
Istituto Nazionale Tumori, Department of Experimental Oncology, Milano,
Italy

Camptothecins are potent cytotoxic agents and their antitumor activity has
been ascribed to stabilization of a covalent DNA-topoisomerase | com-
plex. In addition to the direct cytotoxic effect, camptothecins have been de-
scribed for possessing antiangiogenic effects. ST1481 is a new lipophilic
camptothecin active by oral route, which, based on its favorable preclin-
ical profile, is currently in clinical development. Aim of the study was to
investigate the antiangiogenic effects of ST1481, delivered by oral route,
in a subcutis growing human tumor xenograft, the A549 NSCLC, which is
only moderately sensitive to the agent delivered by an intermittent sched-
ule (g4dx4, MTD 2 mg/kg), but sensitive to a prolonged daily low-dose (0.5
mg/kg) treatment. A tumor volume inhibition of 67 and 83% was achieved
by ST1481 administered q4dx4 or daily, respectively (p< 0.05, by Student’s
t test). Immunohistochemical analysis showed a reduced number of mi-
crovessels (CD31+ cells) in tumors of both treated groups versus controls,
and a significantly higher reduction in the daily versus the g4dx4-treated tu-
mors (P<0.0001, by Student’s t test). In our experimental model, microves-
sel density and tumor volumes were related (r= 0.738, by Spearman rank
test). ST1481 resulted more potent than topotecan in inhibiting endothelial
cells growing in vitro. In conclusion, the study showed that ST1481 has a
significant antiangiogenic potential in in vivo systems and that such effect is
enhanced with a daily prolonged administration of low drug doses.



