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ABSTRACT

Ecteinascidin 743 (ET-743) is a cytotoxic tetrahydroiso-
quinoline alkaloid that covalently binds to DNA in the minor
groove. Thein vitro chemosensitivity of cancer cells to ET-
743 is markedly enhanced by prolonging the duration of
exposure to the drug. A Phase | study of ET-743 given as a
72-h continuous i.v. infusion every 21 days was performed.
Characteristics of the 21 adult patients with refractory solid
tumors enrolled in the study were as follows: &) 12 men; ©)
9 women; () median age, 59 years;d) Eastern Cooperative
Oncology Group performance status<1, 20 patients; and €)
two prior regimens of chemotherapy, 7 patients. Dose lim-
iting toxicity (DLT) was defined by typical criteria, except
that grade 3 transaminitis did not constitute a DLT. There
were no DLTs in the six patients evaluated at the first two
dose levels of 600 and 90Qug/m? Reversible grade 4
transaminitis occurred in two of nine patients after treat-
ment with the first cycle of therapy at the third dose level of
1200 pwg/m?. Another patient experienced grade 4 rhab-
domyolysis, renal failure requiring hemodialysis, grade 4
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neutropenia, and grade 3 thrombocytopenia during the sec-
ond cycle of therapy with this dose. The maximum tolerated
dose was 120Qug/m?, and an additional six patients were
enrolled at an intermediate dose level of 105@g/m?. This
well-tolerated dose was established as the recommended
Phase Il dose. The disposition of ET-743 was distinctly
biexponential, and a departure from linear pharmacokinetic
behavior was evident at the 120Qsg/m? dose level. Pharma-
cokinetic parameters determined at 1050 pwg/m? were
(mean £ SD): maximum plasma concentration, 318+ 147
pg/ml; initial disposition phase half-life, 9.0 = 10.3 min;
terminal phase half-life, 69.0 = 56.7 h; and total plasma
clearance, 28.4+ 22.5 liters/h/n?. Prolonged systemic expo-
sure to concentrations of the agent that are cytotoxiin vitro
were achieved. Toxicity of the drug is clearly schedule-
dependent, because increasing the duration of infusion from
3 0or 24 hto 72 h results in decreased myelosuppression and
comparable hepatotoxicity. Although there were no objec-
tive responses to therapy, clear evidence of antitumor activ-
ity was observed in a patient with epithelioid mesothelioma,
as confirmed by positron emission tomography studies. A
Phase Il trial to assess the efficacy of ET-743 against this
highly refractory neoplasm has been initiated on the basis of
this observation. The therapeutically optimal administration
schedule remains to be established, inasmuch as there have
been indications of activity against a variety of tumors dur-
ing Phase | studies when the drug was infused over times
ranging from 1 to 72 h. Characterizing the pharmacokinet-
ics of ET-743 during the course of Phase Il trials and Phase
I combination studies is recommended to assure that this
promising new anticancer drug can be used with an accept-
able margin of safety.

INTRODUCTION
The ecteinascidins are a family of naturally occurring tet-
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markedly greater when specimens were subjected to prolonged
continuous exposure, as compared with exposurd. fo (22).
During the initial clinical development of ET-743, a series
of Phase | trials in adults with solid tumors evaluated adminis-
tration of the drug as a single i.v. infusion for periods of 1, 3, or
24 h as well as a schedule involving repeated daily treatment
with a 1-h i.v. infusion for 5 consecutive days (23-26). The
principal DLTs observed in these studies were neutropenia,
thrombocytopenia, and fatigue. In addition, grade 3—4 eleva-
tions in serum transaminase levels occurred in 48—69% of the
patients treated at the recommended Phase Il doses but were not
considered to be dose-limiting, because hepatotoxicity proved to
be both reversible and noncumulative even after multiple
courses of treatment. Antitumor responses were observed in
Fig. 1 Chemical structure of ET-743. patients with soft tissue sarcoma, melanoma, breast cancer, and
osteosarcoma, and Phase Il trials of the drug in 3- and 24-h
infusion schedules are underway. The plausibility of enhancing
the therapeutic index of the drug by prolonging the duration of
(4-7). When evaluated in the National Cancer Institoteitro systemic exposure, as suggested by preclinical studies, served as
anticancer drug screen, ET-743 produced 50% cell death at lovthe rationale for undertaking an additional Phase | trial to assess
pm concentrations against cells in the colon, central nervoushe administration of ET-743 as a 72-h continuous i.v. infusion.
system, melanoma, renal, and non-small cell lung cancer panelBhe primary objectives of the study were to identify the DLTSs,
and at low m levels against breast, ovarian, and prostate canceestablish the MTD, and characterize the pharmacokinetic be-
cell lines (6, 8). Promising growth-inhibitory activity has been havior of ET-743 when administered in this manner.
demonstrated against a broad spectrum of human tumor xe-
nografts implanted s.c. in nude mice after i.v. administration of
the drug (6, 9, 10). MATERIALS AND METHODS
It appears that the cytotoxic effects of ET-743 result pri- Phase | Trial
marily from the selective alkylation of the N-2 amino group of Patient Selection. The study was restricted to patients
a guanine residue in the minor groove of DNA by a mechanismwith a histologically or cytologically confirmed solid tumor that
that is analogous to that elucidated previously for the structurwas either refractory to conventional therapy or for which no
ally related antitumor antibiotics saframycin, quinocarmycin, standard treatment existed. Patients had to be at least 18 years of
and naphthyridinomycin, as well as several other natural prodage with a minimum life expectancy of 3 months. The interval
ucts (5, 11-15). However, the DNA sequence selectivity ofbetween major surgery or any other prior treatment of the
ET-743 differs from any other compound known to alkylate malignancy and entry into this study had to be at least 6 weeks,
DNA in this manner (13, 14). Moreover, the tetrahydroisoquino-with full recovery from the effects of the earlier intervention.
line subunit joined to the main ring system by a 10-memberedViinimum eligibility requirements included the followinga)
lactone bridge represents a key structural feature that distinEastern Cooperative Oncology Group performance stat2s
guishes the ecteinascidins from other nonclassic DNA alkyla{b) neutrophil count=1,5004ul; (c) platelet count=100,0004l;
tors. This functionality protrudes perpendicularly outward from (d) hemoglobin=9.0 g/dl; €) serum creatinine=2.0 mg/dl; €)
the molecule when bound to DNA and is believed to interferetotal bilirubin <1.5 mg/dl; and §) SGOT, SGPT, and alkaline
with DNA-protein associations, thereby augmenting the selecphosphatase activities3X the upper limit of normal. Serum
tivity and potency of the cytotoxic effects exhibited by the agenttransaminase and alkaline phosphatase activities had$bbe
(14, 16). In addition, interactions of the drug with other molec- the upper limit of normal for patients with documented liver
ular targets, such as the microtubule network and transcriptiometastases. The study excluded patients wiheyidence of a
factors, may contribute to its antiproliferative effects (17—-19). primary or metastatic lesion in the central nervous systdmn; (
Consistent with a mechanism involving DNA modulation, baseline neurotoxicity greater than or equal to grade 2 (National
ET-743 retards progression through the S phase of the cell cycl€ancer Institute CTC);dj prior bone marrow transplantation,
and promotes blockade at the-Gl boundary (6, 20). Exposure required for stem cell supportl) history of chronic active liver
time represents an extremely important parameter for the chedisease; ord) pregnancy or breast feeding. A signed, written,
mosensitivity of cancer cells to ET-743. The drug proved to beinformed consent document satisfying all federal and institu-
substantially more toxic against human tumor cell lines whentional requirements was obtained as a condition of patient reg-
the duration of continuous exposure was extendeuh fioh to istration.
periods ranging from 24 h to 3 days (6, 21). Longer exposure Study Design. The study protocol was approved by the
times also afforded a more favoralitevitro therapeutic index institutional Scientific Review Committee and the Human Pro-
relative to toxicity against human hematopoietic progenitor cellstection Committee. Patients underwent a physical examination
(21). Furthermore, evaluation against primary tumor cells ex-and performance status determination [an electrocardiogram and
planted from cancer patients using a clonogenic assay similarlghest X-ray, a complete blood count with platelet and differen-
indicated that both the efficacy and the potency of ET-743 werdtial counts, coagulation tests (prothrombin time, partial throm-
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boplastin time), a serum chemistry profile includipgylutamyl returned to baseline values in the event of a change in any liver
transpeptidase activity, and urinalysis] within 14 days beforefunction test corresponding to grade 3 or 4 toxicity. This prac-
initiating therapy. Treatment with any other approved or inves-tice was amended during the course of the study to perform
tigational antitumor drug, radiation, or growth factors, or ace-serum chemistry determinations every 48—72 h until all param-
tominophen was prohibited. The administration of antiemeticeters returned to values associated with a toxicity of grade
medications, with the exception of dexamethasone, was permit-  Patients were scheduled to receive at least two courses of
ted at any time on an interventive or prophylactic basis. therapy with the same dose of ET-743 administered at intervals
The clinical dosage form of ET-743 was supplied by of 21 days. A patient history, physical examination, and evalu-
Pharma Mar, S.A. (Madrid, Spain) as a sterile lyophilized ation of laboratory parameters were performed before each
powder in glass vials containing 2@ of the drug, 0.25 mmol  cycle of therapy to document that all eligibility criteria were
of sodium phosphate, and 250 mg of mannitol. The drug wassatisfied. These assessments were also made whenever a patient
reconstituted by adding 5 ml of Sterile Water for Injection, USP, \yas removed from the study. There was no limitation on the
which afforded a clear buffered solution (pH 4). CADD pro- tota) number of cycles that a patient could receive. Intrapatient
grammable ambulatory infusion pumps (SIMS Deltec, St. Paulgase escalation was not permitted. Patients experiencing toxic-
MN) were used to deliver the drug through a central venousiies that were not dose-limiting could be retreated at the same

catheter without the use of an inline filter. All materials in the dose level upon full recovery. Treatment was discontinued upon
fluid path of the medication cassette reservoir and extension S€he occurrence of a DLT or tumor progression

were constructed from medical-grade polyvinyl chloride. The Evaluation of Response. A baseline assessment of all

reconfttltuted drug so't'jt'?jq v;/as Ifoat(:]ed mt_(t)haNlOO-mll rgelq'C"’ltflorfneasurable disease using any appropriate radiological technique
Cassetle Teservoir and diuted furher wi ormat Saine 1of, ¢ performed within 21 days before the first cycle of therapy.

Injection, USP, such that the desired daily dose was delivered iq'his included the acquisition of a CT scan and PET imaging of

a volume of 96 ml. A new medication cassette and an extenspr&DG uptake by the lesions identified by CT for all patients.

set containing a freshly prepared dosing solution was placed "Evaluations to assess therapeutic response by CT were per-

the pump every 24 h. : .
ET-743 was administered as a 72 h continuous i.v. infusionformed after completing every second cycle of therapy until

at a starting dose of 600g/n? (200 ug/mP/day). The dose was relapse. Additional FDG-PET scans were obtained during the

escalated at a constant increment of 3097 (100 pg/n?/ second week of the first cycle of therapy and after every other
day). Cohorts of three patients were scheduled for entry at eachPUrse thereafter.
Tumor burden was calculated as the sum of the products of

dose level and treatment was repeated every 3 weeks as permit-

ted by their condition. Escalation of the dose to the next highein€ longest perpendicular diameters of all measurable lesions.
level proceeded after all 3 patients received the first cycle of! "€ duration of a response was measured from the date that the

therapy with the preceding dose and had been observed for 48SPONse was first recorded to the date qf documenteql disease
least 21 days without evidence of a DLT, as defined below. AnProgression. Complete response was defined as the disappear-
additional three patients were entered into a given dose level iRnce of all measurable disease, signs, symptoms, and biochem-
a single patient experienced a DLT during the first cycle ofical changes related to the tumor. A reduction in tumor burden
therapy. Dose escalation proceeded in the absence of a DLT iif =50% constituted a partial response. Stable disease was
these patients. The occurrence of a DLT in two patients fromdefined as a<50% decrease in tumor burden or an increase
any cohort of three to six during the first cycle of therapy =25%. In addition, for each of these classifications, the re-
established the preceding dose level as the MTD. An additiona$ponse or disease stabilization had to persist for a minimum of
six patients were enrolled at the MTD to better define toxicity 4 weeks, during which time no new lesions were detected.
and confirm tolerance. Progressive disease was indicated by26% increase in tumor
Drug-related toxicities were evaluated during each cycle ofburden or the appearance of any new lesion.

therapy and graded according to the National Cancer Institute’s ~ Pharmacokinetic Studies. The plasma pharmacokinet-
CTC.® A DLT was defined as any of the following events) (  ics of ET-743 were characterized in all patients during admin-
grade 4 neutropenia persisting for longer than 5 daysgiade istration of the first, second, and third cycles of therapy. Sam-
4 thrombocytopenia (platelet count25,000{.l); (c) any drug-  ples were collected before treatment and at 4, 6, 24, 48, and 72 h
related nonhematological toxicity greater than or equal to gradefter starting the infusion for the first three cycles. Sampling to
3 (except for grade 3 elevations in SGPT or SGOT that returnediefine the time course of drug decay from plasma was limited to
to baseline by day 21). Nausea, vomiting, alopecia, and hyperthe first treatment cycle, during which specimens were obtained
sensitivity reactions were not considered to be DLTs. Hematoat 0.25, 0.5, 1, 2, 3, 4, 6, 24, 48, 72 and 96 h after the end of the
logical and clinical chemistry tests were obtained from all infusion. Blood specimens (8 ml) were acquired from an arm
patients on days 1-5, 8, and 15 of every cycle of therapy. Serumaein of the patient and collected in Vacutainer Brand tubes with
chemistry evaluations were repeated daily until all parameter$reeze-dried sodium heparin anticoagulant (Becton Dickinson,

Franklin Lakes, NJ). Sample tubes were mixed by inversion and

placed on ice until centrifuged (2500 g, 10 min, 4°C) within

15 min. Plasma was separated from the blood cells and stored at
5 The National Cancer Institute’s CTC version 2.0 can be accessed from 70°C until assayed. The reading of a battery-powered digital

openly available information at the following internet address: http:// timer was recorded when the infusion pump was started or
www.ctep.nci.nih.gov. stopped and when blood samples were collected.
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Determination of ET-743 in Plasma spheric pressure ESl interface. The chromatographic instrumen-
Synthesis of the IS. An IS structurally related to the tation was configured for cleanup column back-flushing as
drug, quinocarcinol octylamide, was synthesized by initially follows: (a) flow from the quaternary pump was directed to the
reducing quinocarmycin monocitrate (National Cancer Institute 2utosampler and then to SV port 6) @ 30-mmx 4.6 mm I. D.
Bethesda, MD) with sodium borohydride in methanol (27). Brownlee Spheri-5 phenyl (wm) cartridge column (Alltech
Quinocarcinol was isolated from the reaction mixture by solid Associates, Deerfield, IL) was connected between SV ports 2
phase extraction, redissolved in pyridine-methylene chlorideoutlet) and 5 (inlet); @) the isocratic pump was connected to
(1:7, viv), and condensed with octylamine using 1-(3-dimethyl-SV port 3; @) SV port 4 was connected to a 15 cn3.9 mm
aminopropyl)-3-ethylcarbodiimide hydrochloride to activate the |- D- Nova-Pak phenyl HPLC column (Waters Corp.) preceded

carboxylic acid moiety of the substrate. The crude product wady @ Brownlee NewGuard phenyl guard cartridge; agjdprt

purified by reversed-phase HPLC and solid phase extraction,l of the SV flowed to a waste reservoir. Both cartridge columns

affording quinocarcinol octylamide in high purity as a solution Were preceded by 0.sm inline filters (Upchurch Scientific,

in methanol as established by LC-ESI-MS. The concentration opak Harbor, WA). )

the IS in this solution was determined by measuring UV ab- . Chromatography was performed at ambient t_emperature
sorbance at 277 nm and assuming that its molar absorptivity wa‘é’Ith both pumps operating at a flow rate of 1.0 ml/min. The SV

equivalent to that of quinocarmycin citrate in methareol912 was initially positioned to a”.O\.N eﬁluent from the cleanup
T column to flow to waste when injecting the sample. The sample

Analytical Solutions. A stock solution of an analytical was loaded onto the cleanup column using methanol-L0 m
) ammonium acetate buffer (pH 3.9; 75:25, v/v) as the eluent,

\r;;zre?ecears:(;niﬁlfn;zt;z:j zgfgirg:]iel\:::;tiso.nA(;f gﬂigr:: /iqplzzzavhich trapped the drug and IS on the stationary phase. After
prep ) Y ushing the cleanup column for 5.5 min, the SV was rotated to

stored at 0-5°C. A working solution of ET-743 (250 ng/ml) was bring the cleanup column into the flow path between the ana-

prepared on a daily basis by diluting the stock solution with lytical column and the isocratic pump, delivering a mobile phase

methanol-10 m ammonium acetate bqﬁer (pH .3'9; 1.:1’.V/V)' composed of methanol-9vmammonium acetate (pH 6.6; 75:25,
Standard solutions were also made daily by serially diluting thev/v). The increase in pH of the mobile phase buffer induced

ET-743 working solution with human donor plasma to concen-4 tion of the drug and the IS from the cleanup column, with
trations of 500, 250, 100, 50, and 25 pg/ml. The working y,ejr transfer onto the analytical column being complete within
solution of the IS was made by diluting the solution of the 5 min The SV was returned to its initial position at 7.5 min,
purified synthetic material to a concentration of 7.4 ng/ml with whereupon the quaternary pump was programmed to wash the
methanol. Solutions of the IS were stored under refrigeration;jeanup column with methanol-9nmammonium acetate (pH
(0-5°C) and used for several months without evidence of degdg 6; 90:10, v/v) for 7.5 min and then re-equilibrate with the
radation. original eluent for the remaining 5 min of the 20-min run. Flow
Sample Preparation. Frozen samples were thawed at from the analytical column was directed into the nebulizer-
ambient temperature, mixed on a vortex stirrer, and centrifugedssisted electrospray interface of the MSD without splitting.
for 10 min at 8000x g. An aliquot of plasma (100f1l), 6 ulof  Operating parameters of the API-ES interface were as follows:
the IS working solution, and 1 ml of 0.2 ammonium acetate (a) nebulizer pressure, 40 p.s.ih)(drying-gas, N. (c) drying-
buffer (pH 4.0) were combined in a borosilicate glass test tubeyas flow, 10 liters/min;d) drying-gas temperature, 350°C; and
and mixed by vortexing. This solution was applied onto a 3-ml(e) capillary voltage, 2000 V. The MSD was operated in the
(60-mg) Oasis HLB solid-phase extraction cartridge (Waterspositive ionization mode with selected-ion monitoring. lons
Corp., Milford, MA) that previously had been conditioned se- corresponding to the base peaks in the API-ES mass spectra of
quentially with 2 ml each of methanol, water, and 101 m ET-743 and the IS were measuredvaiz744.3 ([M-H,O+H] ™)
ammonium acetate buffer (pH 3.9). After washing with 3 ml of andm/z444.2 ([M+H]™), respectively, using a mass width of
methanol-10 mm ammonium acetate buffer (pH 3.9; 1:3, v/v) 0.07 units, a dwell time of 199 ms, and a fragmentor voltage of
and 3 ml of water, the cartridge was eluted with 1 ml of 150 V with the electron multiplier set at 1700 V. The chromato-
methanol. Moderate vacuun=({5 in. Hg) was applied as nec- grams were integrated to provide peak areas using the data
essary to facilitate flow through the cartridge, which was notanalysis functions of the HP ChemStation software, version
permitted to exceed 1 ml/min, and to dry the stationary phasé\.06.03 (Hewlett-Packard).
before the final desorption. The extract was evaporated to dry-  Quantitation. All study samples were assayed together
ness under a stream of nitrogen at 40—45°C, reconstituted iwith a series of calibration standards on a daily basis. Standard
300! of methanol-10 nm ammonium acetate (pH 3.9; 1:1, v/v) curves were constructed by plotting the ET-743:1S chromato-
and centrifuged (800& g, 10 min). A 250p.l of aliquot of the  graphic peak area ratio against the known concentration of
sample was injected into the chromatograph from a silanizedET-743. Linear least squares regression was performed using a
borosilicate glass insert residing within an autosampler vial. weighting factor ofl/y, without inclusion of the origin. Values
LC-ESI-MS Analysis. Analyses were performed using of the slope andi-intercept for the best-fit line were used to
an HP 1100 Series LC/MSD system (Hewlett-Packard, Palccalculate the analyte concentration in the study samples. Spec-
Alto, CA) consisting of a quaternary pump with a vacuum imens exceeding the upper range of the standard curve were
degasser, an isocratic pump, an autosampler fitted with a500- reassayed upon dilution with drug-free human plasma.
sample loop, an automated six-position column SV, and a sin-  Pharmacokinetic Data Analysis. Sample times were
gle-quadrupole mass selective detector equipped with an atma@alculated as the difference between the blood collection inter-
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Table 1 Patient characteristics (= 21)*

Table 2 Doses of ET-743 and DLTs observed during the first cycle

Characteristic Value of therapy
DLTs

Age (yr)

Median 59 Dose Dose No. of No. of

Range 29-77 (ng/m?) level patients Event Grade patients
Sex fi)?

Male 12 600 1 3 None

Female 9 900 2 3 None.
Performance status)® 1050 4 6 Cardigt 4 1

0 5 1200 3 9 Transaminitis 4 2

1 15 Rhabdomyolysis 4 il

2 1 Renal failure 4 ?
Primary tumor site roa Neutropenia/fever 4 9

Colorectal 5 @ Supraventricular tachycardia.

Leiomyosarcoma 4 b Same patient during cycle 2 only.

Gastrointestinal stromal 2

Melanoma 2

Mesothelioma 2

Ovarian 2

Renal cell 2 cent change in laboratory values%,,.,) and dose, maximum

Lung, non-small cell 1 | - h d h |

Esophageal 1 plasma concentration (G,) or the are a under the plasma
Prior chemotherapy regimens){ concentration-time curve from time zero to infinikC) using

0-2 14 Ird = 0.4 andP < 0.05 as the criteria for significance.

=3 7

2n, number of patients.

RESULTS

Patient Characteristics. A total of 21 patients were en-
tered into the study between July 1998 and March 1999. Char-
acteristics of these patients are listed in Table 1. The cohort
val midpoint and the starting time of the infusion. The areaincluded 12 men and 9 women with a median age of 59 years.
under the plasma concentration-time profile from time zero toAll patients except for one had a performance status of 0 or 1,
the end of the infusionJUC(0-T)] was estimated by the linear/ and seven patients had received three or more prior regimens of
log trapezoidal algorithm using the WinNonlin version 1.1 soft- therapy for their malignancy.
ware package (Scientific Consulting, Apex, NC). In addition, Determination of the MTD. Dose escalation proceeded
the complete plasma concentration-time profiles of the drugfrom 600 to 120Qug/n? (Table 2). There was minimal toxicity
determined in individual patients during the first cycle of ther- at the first two dose levels, with the exception of a single
apy were analyzed by nonlinear regression using WinNonlin, agpisode of grade 3 transaminitis in a patient treated with 900
described previously in detail (28). Values of the parameters,g/m? ET-743. Two of nine patients experienced DLTs at the
corresponding to the equation that best described each plasm004.g/n? dose level during the first cycle of therapy. Revers-
profile were used to calculate pharmacokinetic variables accordible grade 4 transaminitis occurred in these patients, one of
ing to standard equations (29, 30). Mean values of pharmacoxhom received multiple cycles of therapy and had grade 4
kinetic variables were calculated as the geometric mean of theransaminitis during the second course of treatment and grade 3
individual patient values (31). Standard deviations for the geotransaminitis during cycles 3 and 4. A third patient at the
metric mean values were estimated by the jacknife method (32)12004.g/m? dose level experienced grade 4 rhabdomyolysis
Parametric statistical tests of pharmacokinetic variables werejuring the second cycle of therapy and required hospitalization
performed after logarithmic transformation of the data (31, 33).because of fever, neutropenia (grade 4 for 5 days), thrombocy-
Pearson sample correlation coefficient} \ere calculated to  topenia (grade 4), and acute renal failure. The patient fully
identify relationships between pharmacokinetic parameters angecovered from all toxicities but required 6 weeks of hemodi-
pretreatment laboratory values. The suggestion of a significanglysis before renal function improved. By study design, DLTs in
correlation, as indicated bjr| = 0.4, was substantiated by the second cycle of therapy did not apply to the determination of
examining a scatter plot of the data and regression linePthle  the MTD. However, because of the occurrence of DLTs in two
the relationship, and the Spearman correlation coefficieit ( of nine patients during cycle 1 and severe rhabdomyolysis in a
The maximum percent change in laboratory values observeghird patient during cycle 2, coupled with the suggestion of
during the first cycle of therapy was calculated as nonlinear pharmacokinetics at this dose level (see below), it was
considered too risky to escalate the dose further. Therefore, the
12004.g/m? dose level was designated the apparent MTD.

The study was then amended to evaluate a cohort of six
patients at a dose of 105@/n? to better define the toxicity and
pharmacokinetics at an intermediate dose level. Aside from one
for all tests, where the pretreatment value was the determinationccurrence of atrial fibrillation that was not believed to be
made immediately before dosing. Spearman correlations werdrug-related, there were no other DLTs during the first cycle of
performed to identify relationships between the maximum per-therapy nor during any other cycle of therapy. Accordingly,

|pretreatment value observed peak or nadir value
pretreatment value

A%y =

X 100
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Table 3 Summary of clinical toxicities

No. of events observed (patieffty/cles)

Dose No. of Toxicity Nausea/
(wg/m?) patients/cycles grade Neutropenia Thrombocytopenia Transaminitis Cardiac Rhabdomyolysis Renal Fatiguoiing
600 3/8 1 0 0 1/3 0 0 1/1 2/3 0
2 0 0 0 0 0 0 1/1 0
3 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0
900 3/6 1 0 0 0/1 0 0 1/2 2/4 2/3
2 0 0 1/2 0 0 0 0 0
3 0 0 1/1 0 0 0 0 0
4 0 0 0 0 0 0 0 0
1050 6/10 1 0 0 2/3 0 0 0 2/3 3/3
2 0 0 1/2 0 0 1/1 0 0
3 0 0 3/5 0 0 0 0 1/1
4 0 0 0 1/1 0 0 0 0
1200 9/22 1 1/2 2/3 0 0 0 0 5/13 5/7
2 1/1 0 0/5 0 0 0 3/5 3/3
3 1/1 0 6/9 0 0 0 1/3 0
4 1/1 1/1 2/3 0 1/1 1/1 0 0

& Maximum grade of toxicity experienced by each patient during all cycles of therapy.

1050ug/m? was established as the recommended Phase Il dosat least moderate-to-severe in 5 of 21 patients (24%). One
for the 72-h administration schedule. patient experienced new-onset atrial fibrillation that was not
Toxicities. Hematological and nonhematological toxici- considered to be drug-related, but rather a consequence of
ties observed during all cycles of therapy are summarized irunderlying hypertensive heart disease. Nausea and vomiting
Table 3. There were no clinically significant hematological were manageable, with only 4 patients experiencing geade
toxicities (grade=1) at doses below 120Qg/n?. The patient  nausea/vomiting.
treated with 120Qug/m? ET-743 who experienced acute renal Antitumor Activity.  Although no objective partial or
failure associated with severe rhabdomyolysis also had grade domplete responses were seen, evidence of antitumor activity
neutropenia and grade 4 thrombocytopenia. Moreover, it wasvas observed in two patients. A patient with malignant mesothe-
determined that this patient had the high®siC (137.1 ngh/ml) lioma metastatic to the lungs, mediastinum, pleura, and perito-
of ET-743 among all patients entered into the study. Only oneneum, who previously progressed on cisplatin, had a 41% re-
other episode of grade 3 or higher hematological toxicity oc-duction by CT scan in the size of measurable disease in the
curred at this dose level during 22 cycles of therapy. mediastinal lymph nodes and a pulmonary nodule, as well as a
Transaminitis was clearly the most common nonhemato-+eduction in pleural and ascitic thickening. PET imaging per-
logical toxicity observed. The frequency and severity of SGOTformed after two cycles showed a 40% reduction in FDG uptake
and SGPT elevations increased in a dose-dependent manner. it the mediastinal lymph nodes. This patient had responding
the first dose level (60Qug/m?), three of eight (38%) cycles of disease through four cycles of therapy before ultimately pro-
therapy were complicated by grade 1 transaminitis, with gradegressing. A patient with choroidal melanoma showed stable
1-3 elevations occurring in four of six (66%) cycles at the disease in the liver, although new mesenteric nodules were
second dose level (900g/n?). At the 1200pg/m? dose level,  identified by CT and confirmed by percutaneous biopsy. PET
9 of 22 cycles (41%) and 3 of 22 cycles (14%) were complicatedmaging revealed a 60% decrease in FDG uptake within the liver
by grade 3 and grade 4 transaminitis, respectively. Five of 10desions but failed to identify the new lesions.
cycles (50%) of therapy with the recommended Phase Il dose of ~ Assay Validation. The analytical method used for meas-
1050 pg/n? were complicated by grade 3 transaminitis, and all uring the concentration of ET-743 in plasma specimens acquired
six patients experienced at least grade 1 hepatic enzyme elevduring the pharmacokinetic studies was developed specifically
tions. At each of the dose levels evaluated, the time course dfor use in this study. It was thoroughly validated according to
transaminase elevations followed a predictable pattern, begireurrently recommended guidelines (34). Chromatograms of do-
ning 4-5 days after starting the 72-h infusion, peaking on daysior plasma and study specimens acquired from patients before,
7-9, and resolving by day 21 in 45 of 46 total administeredduring, and after treatment with ET-743 showed no peaks, either
cycles. Transaminitis was often accompanied by fatigue anaf endogenous origin or attributable to a concurrently adminis-
right upper quadrant and/or shoulder discomfort that is charactered medication, that interfered with the detection of the drug or
teristic of chemical hepatitis. There was no evidence of cumuthe IS. The limit of detection was 10 pg/ml (signal:noise ratio,
lative hepatotoxicity, because the degree of transaminitis ir8.2), and the lower limit of quantitation was 25 pg/ml using a
patients receiving multiple cycles of therapy was generallysample volume of 1.0 ml. Standard curves with ET-743 con-
similar to that observed after the first dose. centrations ranging from 25-500 pg/ml exhibited excellent lin-
Nonhematological toxicities other than hepatotoxicity were earity. In this concentration range, the grand mean §D)
infrequently observed. Fatigue was a prominent symptom, beingbsolute recoveries of the drug and the IS were 95.83.1%
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linear pharmacokinetic behavior at doses exceeding 1050
mZ. This same trend was evident in the estimalggd, values of
the drug, because tl,, ., andAUC were highly correlated (=
0.886). The existence of dose-dependent pharmacokinetics was
substantiated further by a statistically significant difference
(P = 0.027; two-tailedt test) between the mean values of the
total plasma clearanc€l) of ET-743 for the 12 patients treated
with doses of 600—-105@g/n? (29.6+ 17.0 liters/h/m) and the
8 patients at 120Qug/n? (16.7 + 8.1 liters/h/nf). The only
other pharmacokinetic parameters that were significantly differ-
ent between these two dosing groups were the initial disposition
phase half-lifety,, ,; P < 0.001) and the apparent volume of the
sampled compartmenV{(; P = 0.047; Table 4). Inspection of
T T T T T Fig. 3 provides the impression that interpatient variability in the
0 24 48 72 9% 120 144 168 AUC values may be greater for the 12(@/m? cohort than at
Time (h) the lower dose levels. However, this is not at all the case,
Fig. 2 Typical plasma concentration-time profile of ET-743 defined in because the_ magmtude of the coefficient of variatioy)for
an individual patient treated with a 105@/n? dose of the drug given ~the mearCL in patients evaluated at the 600—-105/m” dose
as a 72-h continuous i.v. infusion. Poin®)(are the observed ET-743 levels (57.5%) was very similar to that for the 12Q/m?
plasma concentrations at each sample, andsdlie lineis the best-fit  cohort (48.4%). Plasma samples were obtained from a total of
curve determined by nonlinear regression analysis of the data. 16 patients during the 72-h i.v. infusion of the second course of
ET-743. Paired values of t®UC(0-T) are depicted in Fig. 4.
There was no significant difference between the dose-normal-
and 93.3*= 1.4%, respectively. Within-day accuracy of the ized AUC(O-T) for the first and second cycles of therapy with
assay was 82.7-119.2% at four concentration levels encompastie drug P = 0.24; paired two-sample, two-taileédest).
ing the standard curve, and the precision ranged from 4.7% at At the recommended Phase Il dose of 1Q5§/n?, the
500 pg/ml to 13.5% at 25 pg/mh(= 5). Between-day accuracy C,,,,0f ET-743 ranged from 180.5—-646.8 pg/ml with a mean of
and precision of the analytical method were assessed by an&18.0 = 147.3 pg/ml. In the 12 patients evaluated at the three
lyzing the interpolated drug concentrations from a total of 33lower doses (600, 900, and 105@/m?) conforming to linear
standard curves run during a 12-week period. Mean values pharmacokinetic behavior, the initial disposition phase was
SD of the regression parameters for these standard curves weraighly variable, with a half-life ranging from 2.0-59.9 min and
(a) slope, 0.00459+ 0.00091; b) y-intercept, —0.0183 = a mean value of 8.2 8.9 min. The terminal disposition phase
0.0277; and € correlation coefficient, 0.997t 0.003. The  was considerably longer, with a mean half-life of 61(84.6 h.
grand mean between-day accuracy was 97.3.7% (SD), and  Because the ET-743 plasma concentration only decay2d
the precision ranged from 3.9% for the 500 pg/ml plasmafold during the relatively short time interval (1-2 h) from the
standard to 13.7% at the 25 pg/ml limit of quantitation. end of the infusion until the onset of the terminal phase of drug
Pharmacokinetics. Complete plasma concentration-time disappearance, drug levels remained above the 25 pg/ml lower
profiles of ET-743 were defined during the first cycle of therapy limit of quantitation of the assay for at least 96 h after the end
in 20 of 21 patients. Pharmacokinetic data were not availableof the infusion in the majority of patients, even at the starting
from a single patient treated at the 1200/n” dose level as a dose. The similarity between the magnitude of the apparent
result of difficulties encountered in acquiring blood specimensbiological half-life ¢,,, ;) and the mean residence timéRT) of
attributable to poor venous access. A representative plasmBT-743 calculated for these 12 patients, 52.35.2 h, indicates
profile determined in a patient that received a total dose of 105@hat the slow terminal phase has a marked influence on the
wg/m? ET-743 is shown in Fig. 2. Although plasma levels of the overall disposition of the drug. Whereas the magn(17.0 =
drug increased rapidly after the infusion was started, steady19.1 liters/nf) was equivalent to 46% of body weight, the
state conditions were never truly achieved because the ET-748pparent volume of distribution at steady state)(was ex-
plasma concentration continued to rise gradually throughout théremely large, being-40 times greater than total body weight
72-h infusion. The decline in plasma levels of the drug subseon average (1547 800 liters/nf). This suggests that the drug
quent to the end of the infusion was distinctly biexponential in has a much greater affinity for distribution into peripheral tissue
all 20 patients. Mean values of the pharmacokinetic parametersompartments than for binding to plasma proteins. The only
at each dose level calculated from the results of the nonlineasignificant relationship between any ET-743 pharmacokinetic
regression analysis of the individual patient data are summaparameter and pretreatment serum chemistry values was a weak
rized in Table 4. relationship betweety,, ; and total bilirubin ( = —0.529;P =
As depicted in Fig. 3, mean values of the)C determined  0.017;r, = —0.550).
during cycle 1 increased proportionately as the dose was esca- Pharmacokinetic-Pharmacodynamic Relationships. The
lated from 600 to 105Qug/m? (r = 0.993). However, théUC only serum chemistry tests for which th&46,, ., during the first
values of ET-743 for all eight patients evaluated at the 1200cycle of therapy showed any significant correlation with the
wg/m? dose level were higher than predicted by extrapolationdose, G,,, or the AUC of ET-743 were those indicative of
from the three lower dose levels, suggestive of a departure fronhepatotoxicity. Among these, the relationship between the max-
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Table 4 Mean values of ET-743 pharmacokinetic parameters
Dose level (u.g/n?)

Parameter 600 900 1050 1200

n 3 3 6 g

Crhax (Pg/ml) 219.2+ 47.8* 316.4*+ 164.9 318.0+ 147.3 655.0+ 200.0
ty/5.1 (Min) 5.3+ 5.7 14.4+ 5.9 9.0+ 10.3 33.8+ 12.6°
tiyo, 58.4+ 15.5 49.7+ 3.6 69.0*+ 56.7 72.7+ 34.4
MRT (h) 47.0+ 9.6 341+ 1.7 68.4+ 62.6 64.2+ 44.2
AUC (ngh/ml) 20.7+ 3.8 27.5+ 14.6 37.0= 27.0 71.7+ 345
CL (I/h/m?) 29.1+55 32.7+17.0 28.4+ 22.5 16.7+ 8.1°
V, (I/m?) 85+ 114 21.3+11.8 21.6+ 26.2 38.1+ 19.7
Vg (IIm?) 1365.8+ 516.7 1112. 7 521.5 1940.5- 1101.5 1074.5- 427.0

& Geometric meant- SD.

b Pharmacokinetic data was not available from one patient because of poor venous access.

¢ Significantly different from the mean of the parameter calculated for the 12 patients treated at the 60Qg/i50ese levels (value in
parentheses};, 1 (8.9 + 8.9 min),P = 0.001;CL (29.6 = 17.0 liters/h/n), P = 0.027;V, (17.0+ 19.1 liters/nf), P = 0.047 (two-tailed-test of

log-transformed data).
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Fig. 3 Plot demonstrating the relationship betweenAh#C of ET-743
and the total dose administered during the first cycle of therapy. Points Cycle of therapy

(O) are the observed values in individual patiertsrizontal barsare ) . . ) .
the geometric mean values obtained for each group. The continuou§i9- 4 Plot depicting theAUC(0-T) values in patients that received two

solid lines terminating at 105@g/n? were generated by linear regres- Cycles of therapy. Observed values in the same pa#®ile connected
sion of the meaAUC values at the three lower dose levels. by line segmentsThere was no significant difference between the
dose-normalizedUC(0-T) values for the first and second cyclés

0.24; paired two-sample, two-tailédest).

1 2

imum percent increase in SGOT aAWIC afforded the strongest

correlation (, = 0.803; P < 0.001). This relationship is de-

picted in Fig. 5 together with the curve generated by fitting thesonable confidence, although the absence of daA&atvalues
sigmoid maximum effect model to the experimental data bybelow the threshold producing a pharmacological effect imparts
nonlinear regression (35). In general, there was excellent agre@ relatively high level of uncertainty upon the estimate of the
ment between the best-fit equation and the experimental datgigmoidicity parameter.

Estimated values of the maximum effeat)C corresponding to The only hematological parameter exhibiting a significant
50% of the maximum effect, and sigmoidicity parameter wererelationship was the maximum percent decrease in WBC, which
1138%, 88 ndh/ml, and 2.0, respectively. Serum SGOT activity was moderately correlated with dosg € 0.762;P < 0.001),
was substantially elevated in all patients after the administratiorC,,,. (rs = 0.605;P < 0.01) andAUC (r; = 0.622;P < 0.01).

of ET-743, even at the starting dose of the study. The smallesAlthough severe neutropenia occurred in only two patients,
peak elevation was 20% above the pretreatment level. Théhere was nevertheless a distinct relationship betwdd@ and
AUC-effect relationship exhibited a steeply increasing regionthe relative decreases in WBC. A plateau in the magnitude of the
that was approximately log-linear, and a distinct plateau appearsffect was not evident and a simple linear equatior (0.460;

to have been achieved at the higgdC values. These obser- P < 0.001) described thAUC-WBC effect profile as well or
vations suggest thd,,., and AUC;, were estimated with rea- better than more complex pharmacodynamic models.
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pression was the principal dose-limiting effect of ET-743 in
cancer patients. In addition, grade 3—4 transaminitis, fatigue,
peripheral vein phlebitis, nausea, emesis, and transient renal
. L4 dysfunction were also observed.
¢ o In consideration of the time-dependence of thevitro
antiproliferative effects and schedule-dependent toxicity pro-
files observed in animals (6, 21, 22), Phase | trials of ET-743
given as a 24-h continuous i.v. infusion and, subsequently, as a
3-h infusion were undertaken in Europe (24, 26). The 24-h i.v.
infusion provided sustained plasma levels that were well in
excess of thén vitro LC.y against many human tumor cell lines.
Myelosuppression was the DLT for both of these infusion
schedules; however, it is important to note that the investigators
101 T T T T T 1 did not consider grade 3 or 4 transaminitis to be dose-limiting.
0 25 50 75 100 125 150 Reversible grade 3 and 4 transaminitis occurred in 69% and
AUC (ng-h/ml) 48% of the patients treated at the recommenFJed Ehase I dose of
the 3-h (1650ug/n?) and 24-h (150Qug/m?) infusion sched-
Fig. 5 Relationship between the maximum percentage increase injja5 respectively. Despite its apparent reversibility, the hepato-

SGOT, expressed relative to pretreatment values, andAth€ of toxicit thel ina b f it ity It
ET-743 during the first cycle of therapy. Peak SGOT elevations, de-[0XICIly Was nevertneless concerning because of Its severity.

picted on a logarithmic scale because of the range of the values encoufiémained to be seen whether a more prolonged exposure to
tered, have been fitted to a sigmoida}, k& equation $olid curve. ET-743 at plasma levels that were lower, but still exceeding the
in vitro LC,,, would alter the toxicity profile. Therefore, the
motivation for evaluating the administration of ET-743 by a
72-h continuous i.v. infusion schedule in the present study
DISCUSSION included: @) exploiting the enhanced chemosensitivity exhib-
ET-743, a structurally unique cytotoxic alkaloid isolated ited by tumor cells upon prolonged exposure to the agédmt; (
from a marine organism, has been extensively evaluated imssessing whether the duration of time that plasma levels of the
Phase | trials using several different administration schedules. Itirug exceededn vitro cytotoxic concentrations could be ex-
has showrin vivo activity against preclinical tumor models of tended beyond that achieved with the shorter infusions sched-
human ovarian, breast, non-small cell lung, melanoma, sarcomayles; and ¢) evaluating the relationship between the toxicity
and renal cancer (6, 9, 10). The molecular effects responsible fofpone marrow and liver) and the pattern of systemic exposure
the cytotoxicity of the drug are not completely understood, provided by the administration schedule.
although it has been conclusively established that the compound  In this Phase | study, 21 adult patients with a variety of
covalently binds to guanine N2 in the minor groove of DNA metastatic solid tumors were evaluated at four dose levels of
(13-15). Thein vitro antiproliferative effects of ET-743 are ET-743, ranging from 600 to 120Qg/m?, given as a 72-h i.v.
clearly schedule-dependent (6, 21, 22). This would imply thatinfusion. The starting dose of 6Q0g/m? was the highest dose
the activity of ET-743 is cell cycle dependent, as supported bythat did not produce any toxicities greater than grade 2 when
the observation that it blocks progression through the cell cycleggiven by 24-h i.v. infusion. Unlike the 24-h infusion schedule,
at the late G-M phase (6, 20). Increasing the duration of time for which there was no clinical evidence of hepatotoxicity in
that human tumor cell lines or primary human tumor cells arepatients treated with 60@g/m® ET-743 and only one of eight
exposed to the drug results in enhanced sensitivity and a coreycles of 900u.g/n? resulted in grade 3 elevations of hepatic
siderably greater degree of growth inhibition. Therefore, dosingenzyme levels in serum (5), transaminitis was apparent even at
regimens that provide sustained systemic exposure to the agetite starting dose upon giving the drug as a 72-h infusion.
may be therapeutically advantageous. Transaminitis occurred with greater frequency, and it became
Preclinical toxicology studies revealed that the principal progressively more severe as the dose was escalated. However,
DLTs of the compound were hematological and hepatic (6). Ofpatients treated with multiple cycles of the drug did not expe-
particular concern, initial studies showed that the hepatotoxicityrience worsening of the transaminitis with each successive cy-
might not be completely reversible at very high doses in rodentscle. Severe hematological toxicity was notably uncommon when
dogs, and nonhuman primates. Furthermore, female rats wefeT-743 was administered as a 72-h infusion.
considerably more sensitive to the hepatotoxic effects of ET-743  Dose-limiting nonhematological toxicities observed during
where these effects were both nonreversible and cumulative (&he first cycle of treatment with 120Qg/m? ET-743 were
36). These observations are suggestive of a significant interspeeversible grade 4 transaminitis in two of nine patients. A third
cies difference in the disposition or metabolism of the drug andpatient at this dose level experienced grade 4 rhabdomyolysis,
indicated the importance of acquiring pharmacokinetic datagrade 4 neutropenia, and grade 4 thrombocytopenia during the
during the early clinical evaluation of the drug in cancer pa-second cycle of therapy. Notably, this patient had the highest
tients. In the initial Phase | trials of ET-743, the drug was AUC (137.1 ngh/ml) observed during this study. A careful
administered as a 1-h i.v. infusion given either once or on 5review of all patients treated with ET-743 worldwide revealed
consecutive days, with additional cycles of therapy administeredhat one other patient may have suffered drug-related rhabdomy-
every 21 days (23, 25). These studies confirmed that myelosuplysis on the 1-h i.v. infusion dailyx5 schedule (5). The
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etiology of the rhabdomyolysis is unclear, and it was not ob-predominant isozyme catalyzing its biotransformation in a hu-
served during preclinical toxicology studies of the drug. man liver panel (42, 43). However, the importance of hepatic
Characterizing the pharmacokinetic behavior of ET-743metabolism and biliary excretion of unchanged drug as elimi-
has presented a particularly challenging problem, both in cancemation pathways has not been quantitatively discerned in either
patients and during preclinical studies, because this potent confiumans or laboratory animals. Preliminary findings from this
pound is tolerated at relatively low doses. The assay initiallyinvestigation indicate that only a very small fraction of the
used to measure the drug in plasma during the Phase | studiesiministered dosage, which appears to{#%, is excreted in
was based upon HPLC with low-wavelength UV detection andthe urine as unchanged drug. Thus, it seems unlikely that the
had a lower limit of quantitation near 1 ng/ml (37). This level of observed nonlinearity can be attributed to saturation of CYP3A4
sensitivity permitted ET-743 to be monitored for orhB0 min or other hepatic enzymes involved in the metabolism of ET-743
after a 1-h i.v. infusion (37). It was therefore apparent that abecause there was no evidence of decre@ewhen compa-
substantial improvement in sensitivity would be necessary taable doses were given by infusions of shorter duration. In the
define the time course of ET-743 in plasma when given as absence of other explanations, it is entirely conceivable that the
continuous i.v. infusion (38). This objective was realized by onset of liver damage at this dose level occurs early enough
applying ESI-MS to detect ET-743 during HPLC. Two methods during the 72-h infusion to have an impact upon the subsequent
permitting the drug to be measured in plasma at concentrationslimination of a significant fraction of the administered drug.
in the 10-25-pg/ml range, one involving microbore HPLC cou- The hepatotoxic effects of ET-743 appear to be completely
pled to a triple-quadrupole mass spectrometer (LC/ESI-MS/MSYyeversible, even in the six patients who received at least two
and the other conventional HPLC with a single-quadrupole massycles of the 120Qzg/n? dose, because there was no significant
selective detector (LC/ESI-MS), were developed by Rosihg difference between the values AtUC(0-T) determined during
al. (38) and in our laboratory (39), respectively. These highlythe first and second cycles of therapy. Nevertheless, because of
sensitive assays disclosed that the plasma concentration-tinthe suggestion that clinically significant alterations in the drug-
profile of ET-743 had a previously undetected disposition phasesliminating capacity of the liver could occur during or shortly
with a relatively long half-life and provided the basis for the after treatment with ET-743, the potential for pharmacokinetic
pharmacokinetic sampling schedule in this study. interactions should be recognized during initial clinical trials to
The plasma concentration of ET-743 declined in a dis-combine it with other antineoplastic agents for which the liver
tinctly biexponential manner after the end of the 72-h i.v. represents an important eliminating organ.
infusion and remained above the 25-pg/ml lower limit of quan- The meanC,,,, of ET-743 provided by the 105Qg/m?
titation of the assay at 96 h postinfusion in most patients. Thedose given as a 72-h i.v. infusion, 318 pg/ml (417) ps well
initial disposition phase had a mean half-life of 8.9 min, but it above thein vitro LCg, of the drug against human tumor cell
was highly variable, with a 100%V and a range of 2—60 min lines in six disease categories of the National Cancer Institute
among the 12 patients treated with 600-1Q5§/n? ET-743.  antitumor screen (6). In comparison, mean values of}fg, at
The mean half-life of the terminal disposition phase was 61.0 the recommended Phase Il doses of 1657 for the 3-h
34.6 h in this same group of patients. Consistent with theinfusion (8.7 ng/ml§ and 1500ug/m? for the 24-h infusion
relatively longt,,, , steady-state conditions were not achieved, (1.34 ng/ml) schedules were 27 and 4 times higher, respectively
as indicated by the continual increase in the ET-743 plasm#40). Whereas severe transaminitis occurred frequently, even at
concentration throughout the 72-h infusion. The megpn, of the 600pg/m? starting dose, and hepatotoxicity proved to be
the drug in 22 patients treated with 150@/m? given by 24-h  dose-limiting for the 72-h schedule, there was no evidence of
infusion was 104.4- 36.6 h (40). When delivered as a 72-h i.v. hepatotoxicity when 60Gug/m? was infused over 24 h, and
infusion at doses of 600-1050g/n?, the CL of ET-743 was  myelosuppression was the DLT for both the 3- and 24-h infu-
independent of the administered dose with a mean value o$ion schedules (24, 26). Furthermore, although the ni¢a@
29.6 + 17.0 liters/h/m. In comparison, the meaGL was  for the 1200pg/m? dose given by 72-h infusion (71.7 shgml)
32.5= 14.0 liters/h/m for the cohort of patients evaluated at the was greater thaAUC values at the recommended Phase Il doses
1500qug/m? dose level in the 24-h infusion study (40). The for the 3-h (median, 43.2 Agml) and 24-h (mean, 57.6 tig
medianCL in patients treated with 1650g/m® ET-743 givenby  ml) schedules (26, 40), severe myelosuppression was rarely
3-h infusion was 38.2 liters/h/in(26). Thus, there was good encountered. These observations suggest that the duration of
agreement between ti of ET-743 in patients treated with the time that the plasma concentration of ET-743 exceeds a thresh-
72-h and the shorter-term infusion schedules. old level is a more important determinant of hepatotoxicity than
There was a departure from apparent linear pharmacokicC,,,, or AUC. In addition, because myelosuppression is much
netic behavior at the highest dose of 120@/n? infused over more common at doses affording comparahlgC values for
72 h, as demonstrated by a statistically significant decrease ithe 3- and 24-h infusions than for the 72-h infusion schedule
CL to 16.7 = 8.1 liters/h/n? (P = 0.027) relative to the com- (24, 26, 40, 41), it appears that th®, ., is more closely
bined group of patients treated with lower doses in this study. Inassociated with hematological toxicity thawuC.
contrast, when given as a 1-, 3-, or 24-h infusion, the plasma  In summary, this study has served to demonstrate that
pharmacokinetics of the drug were described as being lineatolerated doses of ET-743 administered as a 72-h continuous i.v.
throughout the entire range of doses evaluated and also inde-
pendent of the duration of infusion (41). The metabolism of
ET-743 by rat liver preparations vitro is mediated by cyto-
chrome P-450 3A subfamily enzymes, with CYP3A4 being the® J. Jimeno, unpublished observations.
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infusion provide prolonged systemic exposure to concentrations. Jimeno, J. M., Faircloth, G., Cameron, L., Meely, K., Vega, E.,
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