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Enhanced anti-tumor effects of TP300, a novel camptothecin
analogue, in combination with other anti-tumor agents in human
tumor xenograft models

M. Endo1, M. Ura1, H. Tanimura1, K. Taniguchi1, Y. Miyazaki1, S. Nagao2,
H. Okabe1, M. Miwa1. 1Chugai Pharmaceutical Co. Ltd., Pharmaceutical
Research Dept. 2, Kamakura, Japan; 2Chugai Pharmaceutical Co. Ltd.,
Pre-Clinical Research Dept., Gotemba, Japan

Background: TP300 is a novel DNA topoisomerase I inhibitor currently
in phase 1 clinical trial. It is a water-soluble prodrug administered
by iv infusion. It is stable in an acidic formulation (ca. pH 3–4)
but is rapidly converted to the lipophilic active form (CH0793076), at
physiological pH. This pH dependent conversion could minimize individual
variation in pharmacokinetics and toxicity derived from the efficiency
of prodrug conversion. TP300 showed significantly greater anti-tumor
activity than CPT-11 in both CPT-11-sensitive and -insensitive tumor
xenograft models. The potency of TP300 in combination with six anticancer
drugs, capecitabine, platinum agents (cisplatin, carboplatin, oxaliplatin),
bevacizumab and cetuximab, was assessed in seven human cancer
xenograft models.
Methods: The following tumors were transplanted into athymic nude mice:
HCT116, WiDr, HT-29, HCT-8 and COL-16-JCK (colorectal); Calu-6 (lung);
NCI-N87 (gastric). TP300 was administered iv bolus once per week for
6 weeks. Capecitabine was given orally for 2 cycles of daily dosing, each
of 14 days followed by 7 days’ rest. Platinum agents were administered
iv bolus every other week (oxaliplatin) or every three weeks (cisplatin and
carboplatin) for 6 weeks. Bevacizumab and cetuximab were administered
by ip twice a week for 6 weeks.
Results: TP300 in combination with capecitabine produced synergistic and
additive effects on the anti-tumor activity, including synergistic effects in
the HCT116 and NCI-N87 xenograft models and an additive effect in the
WiDr xenograft model, which is CPT-11-insensitive and BCRP-positive.
Synergistic effects were more noticeable when TP300 was combined
with platinum agents causing strong tumor remission in the COL-16-
JCK and Calu-6 xenograft models. TP300 showed additive effects when
combined with monoclonal antibodies such as bevacizumab (anti-VEGF)
and cetuximab (anti-EGFR) in the HT-29 and HCT-8 xenograft models,
respectively. For all these combinations, the effects were seen at doses
which were not associated with any marked toxicity, there being no marked
body weight loss during the dosing period.
Conclusion: TP300, a pH-activated water-soluble prodrug, displays
additive to synergistic anti-tumor effects when combined with other
anticancer drugs in human tumor xenograft models, at doses without any
marked toxicity. The results support clinical investigation of TP300 with
combination settings in indications such as colorectal, gastric and lung
cancers.
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First Phase I trial of NKTR-102 (PEG-irinotecan) reveals early
evidence of broad anti-tumor activity in three schedules

D.D. Von Hoff1, G. Jameson2, M.J. Borad3, L.S. Rosen4, J. Utz5, S. Dhar6,
L. Acosta7, T. Barker8, J. Walling9, J.T. Hamm5. 1TGen/Scottsdale
Clinical Research Institute, Clinical Research Service, Scottsdale, AZ,
USA; 2Scottsdale Clinical Research Institute/TGEN, Clinical Research
Service, Scottsdale, AZ, USA; 3Mayo Clinic, Hematology/Oncology,
Scottsdale, AZ, USA; 4Premiere Oncology, Clinical Research, Santa
Monica, CA, USA; 5Norton Healthcare, Louisville Oncology, Louisville,
KY, USA; 6Nektar Therapeutics, Regulatory Affairs, San Carlos, cA,
USA; 7 Nektar Therapeutics, Clinical Development, San Carlos, CA, USA;
8Nektar Therapeutics, Exploratory Development, San Carlos, CA, USA;
9Independent Consultant, Clinical Development, Burlingame, CA, USA

Background: NKTR-102 is a novel PEGylated form of irinotecan.
In xenograft studies, NKTR-102 has superior anti-tumor activity and
significantly increased tumor levels of the active metabolite SN38 compared
with irinotecan. Three single agent phase I schedules are being evaluated:
weekly ×3 q4 weeks (w×3 q4w, complete), q14 days and q21 days
(ongoing). For each schedule, the objectives were to establish the
maximum tolerated dose (MTD)/recommended phase II dose (RP2D) and
to characterize the safety and pharmacokinetic (pk) profile in patients (pts)
with refractory solid tumors.
Materials and Methods: Pts with advanced solid tumors whose tumors
had failed prior treatment options received 90 minute infusions of NKTR-
102. Cohorts of 3 to 12 pts per dose cohort within each treatment schedule
were treated. Serial plasma concentrations of NKTR-102, irinotecan, SN38
and SN38-glucuronide were quantified by LC-MS/MS.
Results: Drug-related toxicities for the 3 schedules, as observed in any
course, are summarized in the table.

Table 1. Number of pts enrolled, and number of pts with diarrhea or
neutropenia.

Dose level Schedule: w×3 q4w Schedule: q14 days Schedule: q21 days
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58 3 0 0 0 0 − − − − − − − − − −
115 6 1 0 0 0 − − − − − − − − − −
144 6 2 0 3 0 3 3 0 0 1 3 0 0 0 0
173 14 7 0 3 0 3 0 0 0 0 3 0 0 0 0
230 3 3 0 1 0 − − − − − − − − − −

Thirteen pts had transient, self-limited visual disturbances (floaters)
associated with dosing. One pt had G2 alopecia.
On the w×3 q4w schedule, the dose limiting toxicity is diarrhea. At
144mg/m2, 2 pts had coexistent G3 diarrhea and G3 neutropenia.
Therefore, the MTD/RP2D was identified as 115mg/m2. Cumulative SN38
exposures (AUC (0−tlast)) on the w×3 q4w schedule were approximately
3-fold higher than those predicted for irinotecan at equivalent doses and
schedule. The other schedules are ongoing.
Significant anti-tumor activity was seen with a total of 7 PRs and 6 MRs in
44 patients:
• w×3 q4w: 3 PRs (SCLC, NSCLC, cervix), 4 MRs (esophageal,
adrenocortical, Hodgkin’s disease, ovarian)

• q14 days: 3 PRs (ovarian [uPR], maxillary sinus, bladder [transitional cell
carcinoma with small cell infiltrates]), 2 MRs (breast ×2)

• q21 days: 1 PR (breast [uPR], ongoing)
Conclusions: NKTR-102 has an encouraging level of activity in a broad
spectrum of tumors. On the w×3 q4w schedule, cumulative SN38
exposures were approximately 3-fold higher than those predicted for
irinotecan at equivalent doses and treatment schedule. At the w×3 q4w
schedule MTD/RP2D of 115mg/m2, toxicity is manageable. Diarrhea is
dose limiting. The q14 and q21 day schedules are ongoing. Phase I and II
studies of NKTR-102 are underway and planned.
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The topoisomerase I inhibitor gimatecan exhibits synergistic activity
with temozolomide and tyrosine kinase inhibitors in malignant
glioma xenografts

B. Geoerger1, N. Hamelin1, P. Rodier1, P. Opolon2, R. Versace3,
G. Vassal1. 1Institut Gustave Roussy, UPRES EA 3535 Pharmacology
and New Treatments in Cancer, Villejuif, France; 2UMR8121, Vectorology
and Gene Transfer, Villejuif, France; 3Novartis, Pharmaceuticals Inc.,
East Hanover, NJ, USA

Background: The novel oral lipophilic camptotecan gimatecan (ST1481;
NVP-LBQ707) has shown to irinotecan and topotecan superior activity
against several human cancer cell lines and xenografts.
Materials and Methods: We evaluated gimatecan in microemulsion in vivo
against subcutaneous xenografts derived from primary malignant gliomas
alone and combined with temozolomide, tyrosine kinase inhibitor imatinib
mesylate, mTOR inhibitor everolimus and EGFR/VEGF tyrosine kinase
inhibitor AEE788.
Results: Gimatecan 0.05–0.25mg/kg/d administered orally q5 d/w x
4 weeks exhibited dose-dependent activity against all three gliomas. High
sensitivity in the TP53 wild-type IGRG93 was associated with significant
induction of apoptotic cell death and lack of p21 induction. Synergistic
activity of gimatecan was observed with temozolomide 50mg/kg/d q5 d
without enhanced toxicity. Furthermore, gimatecan exhibited synergistic
activity with imatinib 150mg/kg/d q5 d/w x 4 weeks and everolimus
5mg/kg/d q3 d/w in the PDGFRA gene amplified IGRG93 resulting in 100%
tumor regression and more significant tumor growth delays (TGDs) (>66.0
and 57.8 days; p < 0.001, observed/estimated TGD ratio 1.75 and 1.31,
respectively), compared to gimatecan alone (TGD 32.5 days; p < 0.01),
although both agents were inactive alone (TGD 9.2 and TGD 6.6 days,
respectively). Synergy with imatinib was also found in the TP53 wild-type,
PDGFR non-amplified IGRG121 (100% tumor regression, TGD 49.6 days
(p < 0.001), observed/estimated TGD ratio 1.30) compared to gimatecan
alone (50% regression, TGD 46.6 days), but not with everolimus (1 PR of
6 tumors, TGD 42.6 days). Further evaluations are ongoing on synergy
mechanisms.
Although gimatecan and AEE788 50mg/kg/d q3 d/w x 4 weeks were both
highly active against the TP53 mutant, EGFR gene amplified IGRG88
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glioma resulting each in 100% tumor regressions, no synergy was found
when administered simultaneously suggesting alternative scheduling for
this combination.
Conclusions: Gimatecan in a protracted schedule is highly active against
malignant glioma xenografts and has synergistic activity with temozolomide,
imatinib and everolimus suggesting this new topoisomerase I inhibitor for
the treatment of malignant glioma.
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Novel Topoisomerase 1 mutations in colorectal carcinoma cell lines
are involved in SN38 resistance

C. Gongora1, N. Vie1, S. Tuduri1, A. Causse1, P. Martineau1,
P.H. Pourquier2. 1Institut de Recherche en Cancérologie de Montpellier,
U896, Montpellier, France; 2Institut Bergonié, Groupe de Pharmacologie
Moléculaire INSERM E347, Bordeaux, France

Background: DNA Topoisomerase I (Top1) is a nuclear enzyme that
catalyzes the relaxation of supercoiled DNA during DNA replication and
transcription. The enzyme transiently cleaves a single DNA strand to
form a covalent Top1-DNA cleavage complex. TopI is the molecular target
of camptothecin and related drugs such as irinotecan and SN38 (the
irinotecan’s active metabolite). SN38 interferes with the activity of TopI by
forming stable covalent ternary complexes which convert the DNA-single
strands breaks in double strand breaks and triggers S-phase cell killing.
We have previously obtained several HCT116-derived clones resistant to
SN38 in order to study drug resistance mechanisms.
Materials and Methods: Four SN38-resistant clones have been analyzed
for Top1 mutations, expression and activity. We have then performed
functional analysis of these clones when they are challenged with SN38
and specifically monitored the double strands breaks with gH2AX staining
and replication activity with molecular combing.
Results: Our results revealed that all the resistant clones displayed a
Top1 mutation without modification of Top1 expression or intrinsic activity.
However, we observed less Top1-DNA cleavage complex and less double
strand breaks in presence of SN38 in the four resistant clones. In addition,
using DNA combing, we have looked at replication fork behaviour when
cells are treated with SN38. It appeared that the sensitive cells displayed a
typical asymmetry of the replication fork. At the contrary, the four resistant
clones were less sensitive to the asymmetry induced by SN38.
Conclusion: These results indicate that the Top1 mutations observed in
the four clones may be responsible for an altered Top1/SN38 interaction.
Moreover, we showed a direct effect of SN38 on replication fork.
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Voreloxin (formerly SNS-595) is a potent DNA intercalator and
topoisomerase II poison that induces cell cycle dependent DNA
damage and rapid apoptosis in cancer cell lines

O.K. Wong1, A. Conroy1, N. Tan1, W. Yang1, R. McDowell1, J.A. Fox2,
R.E. Hawtin1. 1Sunesis Pharmaceuticals Inc., Research, South San
Francisco, CA, USA; 2Sunesis Pharmaceuticals Inc., Development, South
San Francisco, CA, USA

Background: Voreloxin (formerly SNS-595) is a replication-dependent
agent that induces DNA damage, irreversible G2 arrest and apoptosis by
selective intercalation of DNA and poisoning of topoisomerase II (Stockett
et al.; Hawtin et al., AACR 2008). Voreloxin is under clinical investigation
in acute myeloid leukemia and ovarian cancer (Lancet et al., ASH 2007;
McGuire et al., SGO 2008). Voreloxin is a naphthyridine analog, related to
the quinolones, which have not previously been used for cancer treatment.
To further define the mechanism of action, induction of DNA damage by
voreloxin during different cell cycle phases was investigated. The role
of DNA intercalation in the induction of DNA damage was studied with
two voreloxin analogs predicted to have enhanced intercalation or to lack
the ability to intercalate. The molecular events linking DNA damage with
voreloxin-induced G2 arrest and apoptosis were also assessed.
Methods: DNA damage and apoptosis in solid and hematologic cell
lines were monitored by gammaH2AX foci formation and annexin V
labeling along with PARP cleavage, respectively. DNA repair signaling was
evaluated by western blot analysis.
Results: Voreloxin induced dose-dependent DNA damage in S, G2 and M
phases of the cell cycle, whereas G1 cells were markedly less sensitive
to the drug. These data were consistent with the selectivity of voreloxin
towards proliferating cells. No evidence of DNA damage was observed with
the predicted non-intercalative voreloxin analog. Induction of DNA damage
in non-mitotic cells by voreloxin over the concentration range was biphasic:
a dose-dependent increase was observed up to 10 mM; at 20 mM, reduced
DNA damage was detected. Voreloxin-induced DNA damage activated
ATR signaling, reflected by rapid and sustained phosphorylation of the
checkpoint kinases CHK1 and CHK2. Phosphorylation of DNA-PKcs was

also observed. Activation of ATR signaling is consistent with the G2 arrest
induced by the voreloxin. At cytotoxic concentrations of voreloxin, apoptosis
is induced as indicated by annexin V binding and PARP cleavage.
Conclusions: DNA damage induction by voreloxin and certain analog
correlates with predicted ability to intercalate DNA. The biphasic induction
of DNA damage by voreloxin during replication is consistent with the
well-characterized mechanism of action of the fluoroquinolones towards
bacterial gyrase (prokaryotic topoisomerase II).
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The iron chelator di-2-pyridylketone-4,4,-dimethyl-3-
thiosemicarbazone causes DNA damage in breast cancer
cells

V.A. Rao1, S. Klein1, K. Agama2, Y. Pommier2, E. Shacter1. 1U.S.
Food and Drug Administration, Center for Drug Evaluation & Research,
Bethesda, MD, USA; 2National Cancer Institute, Center for Cancer
Research, Bethesda, MD, USA

Iron chelators have historically been studied for treatment of iron
overload disease and for their potential to alleviate the cardotoxic side
effects of anthracycline chemotherapy. Di-2-pyridylketone-4,4,-dimethyl-3-
thiosemicarbazone (Dp44mT), is being developed as an iron chelator
with selective anticancer activity. We investigated the mechanism whereby
Dp44mT kills breast cancer cells, both as a single agent and in combination
with doxorubicin. Dp44mT alone induced selective cell killing in breast
cancer cell lines (MDA-MB-231 and MCF-7) when compared to healthy
breast epithelial cells (MCF-12A), and was also highly toxic to aggressive
neuroblastoma cells. It induced a G1 cell cycle arrest and reduced cancer
cell clonogenic growth at nanomolar concentrations. Dp44mT, but not the
iron chelator desferal, induced DNA double strand breaks quantified as
S139 phosphorylated histone foci (gamma-H2AX) and Comet tails induced
in MDA-MB-231 cells. Doxorubicin-induced cytotoxicity and DNA damage
were both enhanced significantly in the presence of low concentrations
of Dp44mT. We will present data highlighting the mechanism(s) of DNA
damage-mediated cytotoxicity of Dp44mT in breast cancer cells. Dp44mT
may serve as a mechanistically unique treatment for cancer due to its dual
abilities to chelate iron and target DNA.

600 POSTER
Hematologic pharmacodynamics linked to the pharmacokinetics of
berubicin (B), a blood–brain barrier penetrating anthracycline active
against high grade glioma, in phase I/II clinical trials

R. Kazerooni1, C. Conrad2, M.J. Johansen3, M. Sakamoto3, I. Fokt3,
C. Schroeder4, N. Thapar4, C. Meyer5, W. Priebe3, T. Madden3.
1UT MD Anderson CC, Pharmacy/Pharmacology, Houston, TX, USA;
2UT MD Anderson CC, Neuro-oncology, Houston, TX, USA; 3UT
MD Anderson CC, Experimental Therapeutics, Houston, TX, USA;
4Reata Pharmaceuticals, Pharmacology, Houston, TX, USA; 5Reata
Pharmaceuticals, Drug Development, Houston, TX, USA

Background: Preclinical studies demonstrated that B, a 4′-O-benzyl an-
thracycline designed to circumvent P-gp/MRP1-mediated efflux, effectively
crosses the BBB, is retained in brain & brain tumor tissue for >24 hrs, also
demonstrating in vivo activity against glioblastoma multiforme (GBM) in an
orthotopic model.
Materials and Methods: A multicenter, phase I dose-escalation study of
B was administered as an IV infusion, designed as 2 arms: 3 days, every
3 weeks; or weekly x 4, every 5 weeks. Enrolled patients were adults
with recurrent/refractory GBM or other primary brain tumors. Peripheral
blood samples were collected at selected timepoints with B and primary
metabolite (berubicinol; B-ol) quantified by LC/MS/MS. PK parameters
describing B disposition were determined by fitting compartmental models
to plasma concentration-time data, and non-compartmental models to
B-ol data. Complete blood counts were taken at baseline and several
times throughout each cycle. The surviving fraction (SF) and decrease
in leukocytes, neutrophils, and platelets were calculated and linked to B
and B-ol PK parameters.
Results: Thirty-five patients have been enrolled at daily x 3 doses of
B ranging from 1.2 to 9.6mg/m2; and another 13 patients enrolled on
the weekly regimen, with doses ranging from 7.5 to 13.3mg/m2. Mean
(range) population terminal t1/2 is 35.0 (11.0–89.2) hrs, plasma ClT is 46.8
(22.1–107.5) L/hr/m2, and Vss is 1896 (583–4722) L/m2 for both arms.
Percentage of unchanged drug renally eliminated was 3.8% (0.4–14.9).
Several PRs and one CR have been noted, even at dose levels below the
daily arm MTD of 7.5mg/m2/day. Clinical comparisons of B and B-ol AUC
show exposures of metabolite ranging 4–19% (mean 9.3%) of that of the
parent. Regimen related toxicity has been minimal with the most common
adverse event being myelosuppression. Thus far, of 34 evaluable patients


