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Summary
Abstract Oxaliplatin is a platinum compound that inhibits DNA synthesis, primarily by

causing intrastrand cross-links in DNA. Oxaliplatin has a broad spectrum of
antineoplastic activity and has demonstrated alack of cross-resistance with other
platinum compounds.

In patients with metastatic colorectal cancer, intravenous oxaliplatin has been
trialled as a monotherapy and in combination with other agents. The highest
response rates were achieved when oxaliplatin was used in combination with
fluorouracil/folinic acid (leucovorin; calcium folinate), typically 250% in the
first-line setting and 13 to 45% as a second-line therapy.

First-linetriple therapy with oxaliplatin and fluorouracil/folinic acid achieved
significantly higher response rates and longer median progression-free survival
than fluorouracil/folinic acid therapy alone. However, no significant difference
in the median duration of overall survival wasfound. This may be aconsequence
of the subsequent use of oxaliplatin and/or surgery after disease progression in
patients who relapsed after fluorouracil/folinic acid therapy alone.

Neoadjuvant therapy with oxaliplatin/fluorouracil/folinic acid has proven
beneficial in enabling surgical removal of previously unresectable liver meta-
stases. In 2 studies, surgery with curative intent was performed in 16 and 51%
of patients with initially unresectable liver metastases following oxaliplatin/
fluorouracil/folinic acid therapy; the 5-year survival rates were 40 and 50%,
respectively.

In patients with advanced ovarian cancer, first-line therapy with oxaliplatin/
cyclophosphamide achieved an objective response rate which did not differ
significantly from that of cisplatin/cyclophosphamide (33 vs 42%). In addition,
oxaliplatin has shown efficacy in patients with platinum-pretreated ovarian
cancer and achieved objective response rates similar to paclitaxel in this setting
(16 vs 17%)).

Promising results have aso been found with oxaliplatin in patients with non-
Hodgkin's lymphoma, breast cancer, mesothelioma and non-small cell lung cancer.

Reversible, cumulative, peripheral sensory neuropathy is the principle dose-
limiting factor of oxaliplatin therapy. Haematological and gastrointestinal toxic-
ities occur frequently but are generally mild to moderate in intensity.

Conclusion: Oxaliplatin in combination with fluorouracil/folinic acid is an
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effective treatment option for patients with metastatic colorectal cancer, both as
afirst-linetherapy and in patientsrefractory to previous chemotherapy. Although
preliminary resultsfailed to show any overall survival advantage of thisregimen
over fluorouracil/folinic acid al one, thismay beaconsequence of trial design and
requires further examination. Additional clinical investigation of oxaliplatin in
patients with other cancersis warranted given the promising results achieved in
early trials, most notably in patients with platinum-pretreated ovarian cancer.

Overview of Oxaliplatin is a diaminocyclohexane (DACH) carrier ligand-based platinum
Pharmacodynamic compound that inhibits DNA synthesis. The major cytotoxic lesions are intra-
Properties strand platinum-DNA adducts, formed by cross-linking between activated plati-

num species and specific base sequences. In addition, apoptosis may also
contribute to the mechanism of action of this drug.

Oxaliplatin hasshownin vitro antiproliferative activity against several human
tumour cell lines and against tumour isolates from patients. Moreover, greater
cytotoxic activity than cisplatin or carboplatin has been reported for oxaliplatin
against some drug-resistant cancer cell lines.

Oxaliplatin has shown similar antitumour activity to cisplatin in vivo in a
number of murinetumours, i ncluding colon carcinoma, melanoma, P388 and L40
AKR leukaemia models. Superior antineoplastic efficacy to cisplatin has been
reported in murine tumour models of mammary carcinoma, sarcoma, L1210 leu-
kaemia and LGC lymphoma, and efficacy is retained in some cisplatin-resi stant
strains.

Additive or synergistic effects of anumber of oxaliplatin-based combinations
have been reported in human colon cancer cell linesand in several in vivo tumour
models, most notably oxaliplatin and fluorouracil.

Overview of Oxaliplatin undergoes rapid nonenzymatic biotransformation to form a variety
Pharmacokinetic of reactive platinum intermediates and these species bind rapidly and extensively
Properties to plasma proteins and erythrocytes.

M aximum plasma concentrations (Cmax) of platinum and area under the con-
centration-time curve values of 0.83 to 1.21 mg/L and 11.9 to 13.6 mg/L « h,
respectively, have been reported in the pharmacologicaly active ultrafilterable
plasma fraction following a 2-hour infusion of oxaliplatin 130 mg/m2. Steady-
state plasma ultrafiltrate platinum concentrations were achieved during the first
cycle of treatment with oxaliplatin 130 mg/m?2, and accumulation was not re-
ported after single or multiple dosing.

Platinum Cmax was dependent on the time of peak oxaliplatin infusion during
a chronomodulated treatment regimen. Ultrafilterable platinum Cmax was signif-
icantly lower after peak delivery at 0100 hours compared with values at 0700 or
1600 hours.

Oxaliplatin-derived platinum has a volume of distribution from plasma ultra-
filtrate of 582 to 812L and a clearance range of 9.3 to 10.1 L/h. Excretion of
oxaliplatin biotransformation products is principally by the rena route.

Exposure to plasma platinum was increased in patients with moderate renal
impairment compared with that in individuals with normal renal function. How-
ever, further deterioration of renal function was not reported and the toxicity of
oxaliplatin was not increased in patients with rena impairment.

Reported pharmacokinetic interactions of oxaliplatin with fluorouracil or
raltitrexed areinconsi stent. There were no pharmacokinetic i nteractions between
oxaliplatin and irinotecan or topotecan.
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Clinical Efficacy The majority of clinical trials have focused on the efficacy of oxaliplatin in met-
astatic colorectal cancer and, more recently, in patients with advanced ovarian
cancer. Preliminary studies have aso looked at oxaliplatin in the treatment of
severa other cancers including non-Hodgkin's lymphoma, non-small cell lung
cancer, mesothelioma and breast cancer.

While oxaliplatin monotherapy has been investigated in sometrias, the drug
has been most widely used in combination with fluorouracil/folinic acid
(leucovorin; calcium folinate). There is some evidence to suggest that chro-
nomodulated delivery of these agents achieves a higher response rate than stand-
ard fixed-rate infusion; however, whether thistranslatesinto asurvival benefit is
unclear.

M etastatic Colorectal Cancer

In patients with metastatic colorectal cancer, the addition of oxaliplatin to
first-line fluorouracil/folinic acid therapy significantly increased the objective
response rate compared with fluorouracil/folinic acid therapy alone in 2 large
randomised trials: the objective response rates were 53 vs 16% (p < 0.001) and
50.7 vs 22.3% (p < 0.001) in patients receiving fluorouracil/folinic acid with or
without oxaliplatin, respectively. Median progression-free survival was aso sig-
nificantly longer for patientsreceiving oxaliplatinin both trials (=9 vs 6 months),
but there was no significant differencein the median duration of overall survival.
This could be due to the fact that second-line oxaliplatin and/or irinotecan and/or
surgery was allowed in patients initially randomised to receive only fluoroura-
cil/folinic acid therapy.

In patients relapsing after fluorouracil-based therapy, oxaliplatin combined
with fluorouracil/folinic acid produced objectiveresponseratestypically between
13 and 45%. Median progression-free survival typically ranged between 5 and
10 months and the median duration of survival was between 9 and 17 months.
Initial reports indicate that oxaliplatin may also be effectively combined with
irinotecan (second-line objective response rates of 28 to 44%) and raltitrexed
(first-line objective response rate of 62%) in patients with metastatic colorectal
cancer. These combinations have also been examined in combination with fluo-
rouracil-based therapy.

As a monotherapy, oxaliplatin produced response rates of 20 and 24% as a
first-line therapy and =10% as a second-line therapy in patients refractory to, or
progressing after, fluorouracil-based therapy.

Chemotherapy with oxaliplatin/fluorouracil/folinic acid is useful in reducing
metastases, such that aproportion of patientswith previously unresectabledisease
can undergo surgery with curativeintent. In 2 separate studies (n = 330 and 151),
surgery with curativeintent wasperformedin 16 and 51% of patientswithinitialy
unresectabl e liver metastases following oxaliplatin/fluorouracil/folinic acid ther-
apy (compl ete resection was achieved in 87 and 75% of these patients); the 5-year
survival rates were 40 and 50%. The latter, retrospective analysis included only
patients with metastases confined to the liver; this study also reported 5-year
survival rates for the total patient population (28%) and for patients achieving
complete resection (estimated at 58%).

Advanced Ovarian Cancer

In patients with advanced ovarian cancer, first-line combination therapy with
oxaliplatin/cyclophosphamide showed similar efficacy to cisplatin/cyclophosph-
amide. No significant differences were reported between the oxaliplatin and cis-
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platin treatment arms for objective response rate (33 vs 42%), median progres-
sion-free survival (13 months) and median overall survival (36 vs 25 months).

Oxaliplatin also has shown efficacy as a second-line therapy in patients with
platinum-pretreated advanced ovarian cancer, and had similar efficacy to
paclitaxel in 1 trial (objective response rates 16 and 17%, respectively).

Other Cancers

Theclinical efficacy of oxaliplatin has been studied in arange of other cancer
typesincluding non-Hodgkin'slymphoma, breast cancer, non-small cell lung cancer,
squamous cell carcinoma of head and neck, malignant melanoma, mesothelioma
and glioblastoma. In the largest of these trial s, combined oxaliplatin/fluorouracil
achieved an objective response rate of 25% in 53 patients with advanced breast
cancer, and oxaliplatin/raltitrexed achieved aresponse rate of 26% in 58 patients
with mesothelioma.

Tolerability The main toxicities occurring with oxaliplatin can be generally divided into neu-
rological, gastrointestinal and haematological.

A cumulative, but generally reversible, peripheral sensory neuropathy is the
principle dose-limiting factor. Severe neurotoxicity with functional impairment
has been estimated to occur in 10% of patientsat acumul ative dose of 780 mg/m?
(9 treatment cycles at 85 mg/m? once every 2 weeks or 6 treatment cycles at 130
mg/m?2 once every 3 weeks), and in 50% of patients at a cumulative dose of 1170
mg/m2.

Gastrointestinal and haematol ogical toxicities occur frequently but are gener-
ally mild to moderate in intensity. Unlike cisplatin, oxaiplatin is not associated
with renal or auditory toxicity.

The adverse events occurring with oxaliplatin monotherapy increase predict-
ably when used in combination with other chemotherapies. In alarge meta-anadysis
(n=682), patients receiving oxaliplatin in combination with fluorouracil/folinic
acid appeared to have a higher incidence of grade 3 to 4 nausea/vomiting, diar-
rhoea, haematological events, peripheral neuropathy versus patients receiving
oxaliplatin monotherapy.

Furthermore, combination therapy with oxaliplatin and fluorouracil/folinic
acid was associated with significantly higher rates of nausea/vomiting, diarrhoea
and peripheral neuropathy than fluorouracil/folinic acid therapy alone in 2
randomised phase 11 trials.

Chronomodulated delivery of combination oxaliplatin/fluorouracil/folinic
acid chemotherapy may improvetolerability. This technique was associated with
significantly lower rates of severe mucositis (13 vs 76%; p < 0.0001), peripheral
neuropathy (16 vs 31%; p = 0.01), withdrawal because of adverse events (28 vs
51%; p = 0.002) and hospital admissions for severe adverse events (10 vs 31%;
p = 0.001) than afixed rate infusion schedule.

Oxaliplatin has a so shown acceptabl e toxicity when used in combination with
other chemotherapies including irinotecan, raltitrexed, paclitaxel, cisplatin and
cyclophosphamide; however, data are still limited.

Thetol erability of oxaliplatin compared equally or favourably with paclitaxel,
irinotecan and cisplatin in initial comparative studies.

Dosage and Oxaliplatin is available in several countriesin Europe, Asiaand Latin America
Administration for usein combination with fluoropyrimidinesasafirst-linetherapy for metastatic
colorectal cancer. It is also available for use in combination with fluoro-
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pyrimidines as a second-line therapy for colorectal cancer in some Asian and

South American countries.

The recommended dosage of oxaliplatin in combination with fluoro-
pyrimidinesis85 mg/m2onceevery 2 weeksasafirst-linetherapy and 130 mg/m?
once every 3 weeks as a second-line therapy. The dosage should be administered
asa2- to 6-hour intravenousinfusion and given before fluoropyrimidine therapy.

The dosage should be adjusted according to tolerability; gastrointestinal
toxicity may be reduced with prophylactic and/or therapeutic antiemetic therapy.

Although oxaliplatin has also been investigated in combination with other
agents (such asirinotecan and raltitrexed) and in other indications, formal dosage
guidelines are not available for the use of oxaliplatin in these settings.

1. Infroduction

Over the past 2 decades, several thousand plat-
inum complexes have been synthesised and over 25
have entered clinical trial development in attempts
to develop less toxic and non—cross-resistant ana-
logues.[t2

Oxaliplatin, a diaminocyclohexane (DACH)
carrier ligand-based platinum compound (fig. 1),
possesses both of these attributes and demonstrates
awide spectrum of antineoplastic activity.

Unlike other platinum compounds, oxaliplatin
has displayed efficacy in colorectal cancer; it has
also shown promising results in the treatment of
patients with advanced ovarian cancer (including
those with tumours refractory to previous platinum-
based therapy), and other cancers such as non-
Hodgkin’slymphoma, breast cancer and non-small
cell lung cancer.

The aim of this articleisto provide areview of
clinical trials of intravenous oxaliplatin in patients
with colorectal and other cancers, and to determine
its efficacy and tolerability relative to those of
other frequently used agents.

2. Overview of Pharmacodynamic
Properties

Asthe pharmacodynamic properties of thisdrug
have recently been reviewed elsewhere,[35 this
section provides an overview.

0 Adis International Limited. All rights reserved.

2.1 Mechanism of Action

Although the precise mechanism of action of
oxaliplatin remains unclear, the cytotoxicity of
platinum compounds is believed to result from
inhibition of DNA synthesis. The major cytotoxic
lesions are intrastrand platinum-DNA adducts,
formed by cross-linking between activated plati-
num species and specific base sequences, notably
2 adjacent guanine residues or 2 adjacent guanine-

Oxaliplatin

O NH;,
Pt
/ \
O NH;
o

Carboplatin

Cisplatin

Fig. 1. Chemical structures of oxaliplatin, carboplatin and cisplatin.
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Table I. Summary of the preclinical antitumour effects of oxaliplatin (reviewed by Raymond et al.[4l)

In vitro cell lines

Tumour CFU isolated from patients

In vivo tumour models

Antiproliferative activity at least as effective as cisplatin in human neuroblastoma,*®! colon
(HT29, HCT116),11519 preast (MCF-7),2% ovarian (A2780)"1% and endometrial (HEC59)!1°]
carcinoma cells and in murine leukaemia cells (L1210, P388)?2%

Cytotoxicity greater than cisplatin or carboplatin in human drug-resistant ovarian, germ and
non-small cell lung cancer cells!?2-24

Additive or synergistic effects in human colonic cancer cell lines with:

« fluorouracil (HT29, HT-29-5-FU, CaCo2, COLO205, SW620, CAL14, WIDR)?2526]

« SN38 (HT29)?7]

« gemcitabine (HCT116, Colo 320 DM)[28]

« AG337 (HT29)R

Marked cytotoxic activity against colonic, gastric, ovarian and non-small cell lung cancer cells
and against clones resistant to carboplatin, fluorouracil, irinotecan, paclitaxel or doxorubicin2®!
Greater antineoplastic effects than cisplatin against mouse L1210 leukaemia, LGC lymphoma,

MA16-C mammary carcinoma and M5076 sarcoma models3:31]

Comparable antineoplastic activity to cisplatin against mouse P388 leukaemia, L40 AkR
leukaemia, C38 colon carcinoma and B16 melanoma tumour models!3%-32

Efficacy in cisplatin-resistant mouse L1210 leukaemia and LGC lymphomal3°-3

Additive or synergistic effects with:
« fluorouracil (mouse L1210 leukaemia and GR1 mammary tumour models, HT29 human

colon xenografts)[?>:31]

« irinotecan (mouse GR1 mammary tumours)[33!

« paclitaxel plus tirapazamine (MV-522 human lung carcinoma xenografts)[34
« carboplatin (mouse L1210 leukaemia model)[3]

« cisplatin (mouse L1210 leukaemia model)®®!

AG337 = thymidylate synthase inhibitor; CFU = colony forming units; SN38 = active metabolite of irinotecan.

adenine bases. Interstrand cross-links may also be
formed, although they account for <5% of thetotal
platinum-DNA adducts.[45!

The type and site of adducts formed by oxali-
platin appear to be the same as those formed with
other platinum compounds. However, agreater de-
gree of inhibition of DNA synthesis and cyto-
toxicity has been associated with the DACH-plat-
inum adducts of oxaliplatin compared with the
cis-diamine-platinum adducts formed by cisplatin
and carboplatin.[471 The bulky DACH carrier
ligand of oxaliplatinisthought to contributeto this
enhanced activity aswell asto thelack of cross-re-
sistance between oxaliplatin and cisplatin.[45 The
DACH ligand may also hinder DNA repair by pre-
venting or reducing the binding of specific damage
repair proteins such asthe mismatch repair enzyme
complex, thereby decreasing thereplicative bypass
of platinum-DNA adducts.[4:84]

Asaresult of these or other contributing factors,
oxaliplatin was shown to affect DNA integrity and

0 Adis International Limited. All rights reserved.

induce apoptosis, which may also contribute to the
mechanism of action of this drug.[20:11]

Several mechanisms have been implicated in
the development of tumour cell resistance to all
platinum compounds. These include:[4512-14]
 reduced cellular drug accumulation
« drug inactivation by conjugation with glutathione

or sequestration involving metallothionine
 enhanced tolerance to platinum-DNA adducts
 increased excision-repair of platinum-DNA ad-

ducts.

Defects in mismatch repair and enhanced repli-
cative bypass have also been reported as mechanisms
of resistance to cisplatin or carboplatin but do not
appear to contribute to oxaliplatin resistance.[41517]

2.2 Antitumour Effects

2.2.1 In Vitro Studies

Oxaliplatin has shown in vitro antiproliferative
efficacy against several human tumour cell lines
and tumour isolates from patients (table I). Addi-
tionally, although oxaliplatin is not effective

Drugs 2000 October; 60 (4)
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against all cisplatin-resistant cell lines,3637 greater
cytotoxic activity than cisplatin or carboplatin has
been reported against some drug-resistant cancer
cell lines.[22-24]

In a key study,[?? the sensitivity to oxaliplatin
of ovarian and epithelial cisplatin-resistant cell
lines of the US National Cancer Institute’s Anti-
cancer Drug Screen was evaluated. Mean concen-
trations of oxaliplatin required to inhibit cell pro-
liferation by 50% (I Cso) were0.12 and 0.39 umol/L
against cisplatin-sensitivestrainsof A2780 ovarian
and KB-31 epithelial cells, respectively, compared
with 0.21 and 0.75 pmol/L for cisplatin and 0.35
and 1.65 umol/L for carboplatin. 1Csy values for
oxaliplatin were increased 4.7- and 2.7-fold, re-
spectively, in the equivalent cisplatin-resistant
clones. Respective values were 92- and 78-fold
higher for cisplatin and 64- and 57-fold higher for
carboplatin.[22]

2.2.2 In Vivo Studies

Oxaliplatin has shown antitumour activity in a
number of murine tumour models (table I).4 The
efficacy of oxaliplatin was similar to that of cis-
platin against colon carcinoma, melanoma, and
P388 and L40 AkR leukaemiamodels.[3%-32 More-
over, oxaliplatin showed superior antineoplastic
efficacy to that of cisplatin in models of mammary
carcinoma, sarcoma, L1210 leukaemia and LGC
lymphoma.[30:311 At oxaliplatin dosagesof 5t012.5
mg/kg, =1.4- to 3.6-fold increases in survival du-
ration versus control animals (presumably receiv-
ing vehicle) were reported in mice grafted with
solid tumours, wheress cisplatin 3.12 or 6.25 mg/kg
was associated with 1.5- to 3.2-fold improve-
ments.[34 Valuesfor haematol ogical tumourswere
1.8- to 3.1-fold and 1.1- to 2.5-fold for oxaliplatin
and cisplatin, respectively.

The efficacy of oxaliplatin was maintained in
cisplatin-resistant strains of 2 haematological
malignancies.[3931 In amurine model of cisplatin-
resistant L1210 leukaemia, oxaliplatin 6.25 mg/kg
produced a >7-fold increase in survival duration
compared with the same dosage of cisplatin.[3%
Moreover, >50% cure was effected by oxaliplatin
5 mg/kg in mice with LGC lymphoma, whereas

0 Adis International Limited. All rights reserved.

cisplatin was inactive in the same model.[31 How-
ever, neither oxaliplatin nor cisplatin showed activ-
ity against grafts of glioma 26, B16 melanoma,
Lewislung carcinomaor MA16-C mammary adeno-
carcinomain this study.[3!

2.3 In Combination with Other Agents

A number of in vitro and in vivo studies have
shown additive or synergistic effects of some ox-
aliplatin-based combinations against certain cancer
cell lines (table I). For example, inin vitro studies
in human colon cancer cell lines, oxaliplatin ap-
peared to have additive or synergistic effects with
fluorouracil 12526 gemcitabine,28] AG337(%9] and
with the active metabolite of irinotecan, SN38.27]
However, antagonistic or less than additive effects
of oxaliplatin plus SN38 have been reported in
other colon cancer cell lines. The additive effects
of oxaliplatin and fluorouracil have been con-
firmed in vivo in a murine HT29 xenograft
model.[25]

3. Overview of Pharmacokinetic
Properties

This section provides an overview of the pharma-
cokinetic properties of intravenous oxaliplatin in
patients with various malignancies. These have re-
cently been reviewed in detail elsewhere.[3:38:39

Oxaliplatin undergoes rapid nonenzymatic bio-
transformation to a variety of reactive intermedi-
ates,[19:38] and eval uation of platinum pharmacoki-
netics rather than those of the parent compound is
generally employed for routine pharmacokinetic
studies.[38] Antitumour and toxic properties are
thought to reside in platinum species present in the
ultrafilterable plasma fraction (nonprotein bound
drug and biotransformation species), whereas plat-
inum bound to plasma proteins or erythrocytes is
considered to be pharmacologically inactive. In-
deed, in an in vitro study, maximal uptake (37%)
of platinum into erythrocytes occurred within 2
hours of exposure and was not exchangeable into
plasma. Thus, intra-erythrocyte platinum does not
act as adrug reservoir.[2

Drugs 2000 October; 60 (4)
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Oxaliplatin-derived platinum binds rapidly and
extensively to plasma proteins. In patients with
cancer, the extent of platinum-plasmaprotein bind-
ing after a 2-hour infusion of oxaliplatin 130
mg/m? increased from 70% at 2 hours to 95% 5
days after the infusion.[*? This dose schedule pro-
duced maximum plasma concentrations (Cpax) Of
platinum of 0.83 to 1.21 and 2.96 to 3.22 mg/L in
plasma ultrafiltrate and total plasma, respectively
(table 11).138 Area under the concentration-time
curve from zero to infinity (AUC.) vaues were
11.9 to 13.6 and 207 to 290 mg/L - h for ultra-
filtrate and total plasma, respectively.

Steady-state plasma ultrafiltrate platinum con-
centrations were achieved during the first cycle of
treatment with oxaliplatin 130 mg/m?2, and accu-
mulation was not reported after single or multiple
dosing (with or without fluorouracil/folinic
acid).[4142 However, a progressive accumulation
of platinumin erythrocytes has been reported.[41:42

Platinum Cia Was dependent on the time of peak
oxaliplatin infusion during a chronomodulated
treatment regimen (see section 4.1). Patients (n =
36) with metastatic colorectal cancer were treated
with oxaliplatin 25, fluorouracil 800 and folinic
acid 150 mg/m2/day for 4 days. Total platinum and
ultrafilterable (free) Crnax valueswere significantly
lower after peak oxaliplatin delivery at 0100 hours
than at 0700 or 1600 hours (0.7 vs 1.2 or 1.0 mg/L,
p = 0.001 for total platinum and 0.12 vs 0.24 or
0.19, p = 0.003 for free platinum).l*3!

Oxaliplatin-derived platinum has a large vol-
ume of distribution from plasma ultrafiltrate (582
to 812L) and atriexponential half-life decline with
shortinitial a and 3 distribution phases (=0.2t0 0.3
hoursand =15 to 16 hours, respectively) and along
terminal y phase (252 to 273 hours).[38] The clear-
ance of ultrafilterable platinum ranges from 9.3 to
10.1 L/h (tablell).

Excretion of oxaliplatin biotransformation
productsoccursprincipally by therenal route.[40:44
Urinary platinum accounted for =50% of the ad-
ministered oxaliplatin 130 mg/m? dosage within
72 hours and 57% was recovered by day 11.040

0 Adis International Limited. All rights reserved.

Table Il. Summary of mean platinum pharmacokinetics (measured
using ICPMS) in patients with various malignancies after a single
2-hour infusion of oxaliplatin 130 mg/m? as monotherapy (reviewed
by Graham et al.[%8l)

Parameter Total plasma Ultrafilterable
platinum plasma platinum

Cmax (mg/L) 2.96-3.22 0.83-1.212

AUC. (mg/L * h) 207-290 11.9-13.6

tyoa (h) 0.21-0.28

ty,p () 15.1-16.3

tyay (h) 189-239 252-273

Vss (L) 582-812

CL (L/h) 9.3-10.1

a Value calculated on cycle 5 of treatment (each cycle defined
as one 2-hour infusion of oxaliplatin every 3 weeks).

AUC., = area under the plasma concentration-time curve from zero

to infinity; CL = total clearance; Cmax = peak plasma concentration;

ICPMS = inductively coupled plasma mass spectrometry; ti,q =

distribution half-life; ty,g = elimination half-life; ti,, = terminal

elimination half-life; Vss = volume of distribution at steady state.

Faecal platinum excretion accounted for only 2.1%
of the administered dosage after 5 days.[4

Exposure to plasma platinum was increased in
patientswith moderate renal impairment compared
with that in individual swith normal renal function.
Although ultrafilterable platinum Cp did not dif-
fer between groups, higher AUC (9.16 vs 5.21
mg/L - h, p =0.004) and lower systemic clearance
values (14.23 vs 25.70 L/h, p = 0.005) were re-
ported among patients with renal impairment [cre-
atinine clearance 27 to 57 ml/min (1.62 to 3.42
L/h)] compared with individualswith normal renal
function.[*5] However, further deterioration of re-
nal function was not reported and the toxicity of
oxaliplatin was not increased in patients with im-
paired renal function.[*8] Total body platinum
clearance was independent of age, gender and
hepatic function.[47]

3.1 Drug Interactions

Theeffectsof oxaliplatin on the pharmacokinet-
ics of fluorouracil (in the presence of folinic acid)
are inconsistent. While a 2-hour infusion of ox-
aliplatin 85 mg/m? did not affect the pharmacoki-
netic parameters of fluorouracil,48l another study
reported significantly increased plasma levels of
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fluorouracil when oxaliplatin 130 mg/m2 was
added to the regimen.[#9] A third study reported that
the linear elimination rate was increased and the
AUC of fluorouracil decreased (p = 0.05, both pa-
rameters) in the presence of oxaliplatin.[5d The
pharmacokinetic properties of oxaliplatin were not
affected by fluorouracil .[4®!

There were no pharmacokinetic interactions be-
tween oxaliplatin 85 or 110 mg/m? and irinotecan
150 to 250 mg/m? during coadministration.[5
Similarly, the pharmacokinetics of oxaliplatin 85
mg/m?2 and topotecan 0.5 mg/m?2 were unaffected
when these agents were administered in combina-
tion.[52

Increasing dosages of raltitrexed (3 to 3.75
mg/m?) did not appear to affect the pharmacoki-
netic properties of oxaliplatin 130 mg/m2.[53 How-
ever, in another study, oxaliplatin clearance ap-
peared to increase and terminal half-life decreased
by approximately 87 and 36%, respectively, during
raltitrexed coadministration.!>4

4. Clinical Efficacy

The clinical focus of oxaliplatin therapy has
largely been on its role in the treatment of meta-
static colorectal cancer. However, oxaliplatin has
also been trialed both as a first- and second-line
therapy for the treatment of advanced ovarian
cancer, and initial reports have investigated the ac-
tivity of thisagent in other malignanciesincluding
non-Hodgkin’s lymphoma, breast cancer, non-
small cell lung cancer, mesothelioma and squa-
mous cell carcinoma of the head and neck.

The primary efficacy end-point in oxaliplatin
trialswas the objective responserate, i.e. complete
pluspartial responserate. Secondary end-pointsin-
cluded the duration of response, time to disease
progression (or treatment failure), duration of pro-
gression-free survival and median duration of sur-
vival. The incidence of disease stabilisation was
also reported by most investigators.

Tumour responses were evaluated according to
WHO criteria:l5®
» complete response: total disappearance of al

measurable and assessable |esions documented

0 Adis International Limited. All rights reserved.

at 2 observations 4 weeks apart with no new
lesions appearing

« partia response: =250% decreasein tumour area
(sum of the products of the greatest length and
the maximum perpendicular width of al mea
surable lesions) with no new lesions appearing
and no increase in size in any previous lesions

o dtable disease: <25% increase in indicator le-
sions with no new lesions appearing

e progressive disease: >25% increase in one or
more lesions or the appearance of new lesions.
Treatment was continued until disease progres-

sion or the occurrence of intolerable adverse

events.

4.1 Metastatic Colorectal Cancer

I n patientswith colorectal cancer, most dataper-
tain to the use of oxaliplatin in combination with
fluorouracil-based therapy; however, phasell trials
have studied oxaliplatin monotherapy, and recent
trials have investigated combination therapy with
oxaliplatin and irinotecan (topoisomerase | inhibi-
tor) or raltitrexed (thymidylate synthase inhibitor).

Several regimens of oxaliplatin/fluorouracil/fo-
linic acid have been used (tables 11l and 1V), which
varied in dosage, duration of infusion and fre-
quency of administration. Both standard (fixed
rate) and chronomodulated infusion schedules
have been investigated. Chronomodulation is
based on circadian rhythm, with peak delivery of
fluorouracil and folinic acid at 0400 hours and/or
peak delivery of oxaliplatin at 1600 hours. Some
investigators believe that chronomodulated deliv-
ery of antineoplastic agents optimises clinical effi-
cacy. Indeed, in 2 multicentre trials, objective re-
sponse rates were significantly higher with
chronomodul ated versusfixed rateinfusion sched-
ules (table 111).156:571 Median progression-free sur-
vival also appeared higher with the chro-
nomodulated regimen, however, whether there is
any benefit in terms of long term survival remains
unclear.[56-58]

Patients enrolled in clinical trials of oxaliplatin
were aged 18 to 75 years and were generally re-
quired to have hiopsy-proven adenocarcinoma,
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measurabl erecurrent or metastatic disease, aWHO
performance status <2 and alife expectancy >1 to
3months. In studiesof oxaliplatin asfirst-linether-
apy, previous chemotherapy for metastatic disease
was not allowed. However, patients who had re-
ceived prior adjuvant or neoadjuvant chemother-
apy and/or radiotherapy wereeligiblefor the study
if they had had a disease-free period of =6 months
after treatment completion. Tables|l1 and IV sum-
marise the results from trials with the largest pop-
ulations (n > 25) and most compl ete data.

4.1.1 First-Line Therapy

Combination Therapy

This section will focus on combination therapy
with oxaliplatin and fluorouracil/folinic acid as
this regimen has been the most widely studied.
However, promising results have been achieved
with oxaliplatin combined with theraltitrexed (ob-
jectiveresponserate 62% in aphasell trial, n=63;
table 111)[%1 indicating that this regimen warrants
further investigation.

The addition of oxaliplatin to first-line fluoro-
uracil/folinic acid therapy significantly increased
objective response rates compared with fluoroura-
cil/folinic acid therapy alone in 2 large phase 111,
randomised trials.[5960 Each study utilised a
dlightly different regimen (see table I11) but, in
both studies, the coadministration of oxaliplatin
more than doubled the objective response rate
compared with fluorouracil/folinic acid therapy
alone. Theobjectiveresponserateswere 53 vs 16%
(p<0.001) for patientsreceiving chronomodul ated
scheduled®9 and 50.7 vs 22.3% (p < 0.001) for
patients receiving fixed-rate infusion schedul es>9
with or without oxaliplatin, respectively.

Progression-free survival was also significantly
longer in patients receiving the oxaliplatin combi-
nation (8.7 vs 6.1 monthd®? and 9.0 vs 6.2
monthg'>®). However, there was no significant dif-
ference in overall survival between the treatment
groups in either trial. Indeed, the median overall
survival durations observed for patients receiving
fluorouracil-based chemotherapy werelong (19.9
and 14.7 months) in both these trials compared
with those obtained in previous studies (usually

0 Adis International Limited. All rights reserved.

between 8 and 16.2 months with a median of ap-
proximately 12 months).[60]

The unusually long survival in these trials may
be accounted for by the fact that post-study chemo-
therapy was allowed after disease progression. In
fact, second-line oxaliplatin and/or irinotecan ther-
apy was administered to 57 and 37% of patients
initially randomised to receive fluorouracil/folinic
acid therapy alone in the chronomodulated and
fixed rate infusion studies, respectively. Of the 57
patients (57%) receiving oxaliplatin after failing
chronomodul ated fluorouracil/folinic acid therapy,
42 (74%) showed afurther response (10 had partial
responses and 32 had stable disease), including 16
of 21 patients (76%) who were refractory to fluo-
rouracil 18087 |n the other randomised trial,[59 the
median survival in the oxaliplatin/fluorouracil /fo-
linic acid arm was 14.8 monthsversus 12.2 months
in patients not receiving oxaliplatin (p = 0.04 by
the log rank test) when post-study chemotherapy
with oxaliplatin and/or irinotecan was excluded
from the analysis.[59

Another reason for the long survival duration
could bethefact that patients were able to undergo
secondary liver resection. In patients receiving
chronomodulated combination therapy,!6% resec-
tion of liver metastases was performed in 32% of
patients treated with oxaliplatin combination ther-
apy and 21% of patients receiving combination
therapy without oxaliplatin asfirst-line therapy. A
further 10 patients in the control arm underwent
second-line surgery after crossing over to ox-
aliplatin therapy. The value of oxaliplatin chemo-
therapy combined with surgery isdiscussed in sec-
tion 4.1.3.

Monotherapy

Theefficacy of oxaliplatin monotherapy in che-
motherapy-naive patients with advanced col orec-
tal cancer has been evaluated in 2 small phase Il
trials.[6465] Oxaliplatin (130 mg/m? infused over 2
hours once every 3 weeks) produced objective re-
sponserates of 2065 and 24%6;[54 the median times
to disease progression were 6 and 7.2 months and
the median durations of survival were 14.5 and
13.2 months.[64.85 While no direct comparisonsare
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Table Ill. Efficacy of intravenous oxaliplatin (OXA) as first-line therapy in patients with metastatic colorectal cancer

Reference (study No. of Treatment regimen Objective Disease Median time Median Median
design) evaluable (mg/m?day) [frequency] response rate stabilisation to disease  duration of duration
pts (% pts) (% pts) progression progression-  of survival
[CR +PR] (mo) free survival ~ (mo)
(mo)
Combination therapy (comparative studies)
de Gramont et 207 OXA85 2hinfdl + FA200 50.7*** 31.9 NR 9.0%** 16.2
al. ®(mc, r) 2hinf+5-FU 400 Bthen  [1.4 +48.6]
5-FU 600 CI d1-2 [q2wk]
206 FA 200 2h inf + 5-FU 400 22.3 51.0 NR 6.2 14.7
B then 5-FU 600 CI d1-2 [0.5 +21.4]
[q2wK]
Giacchetti et 100 OXA 125 6h inf d1 + FA 538k 24 NR 8.7* 19.4
al.l®%(mc, r) 300/5-FU 700 CM d1-5 [3 +50]
[q3wK]
100 FA 300/5-FU 700 CM d1-5 162 45 NR 6.1 19.9
[g3wk] [0 + 16]
Combination therapy (noncomparative studies)
Douillard et al.®% 63 OXA 130 2hinf+RTX3 62 28.5 6.3 NR >13P
15min inf [g3wk] [2 +60]
Lévi et al.l4° 46 OXA 25 CM + FA 300/5-FU 59 30 NR 1 15
700 CM d1-5 [q3wK] [11 + 48]
Lévi et al.[53 90 OXA 25 CM + FA 300/5-FU 66 21 NR 8.4 18.5

700-1100 CM d1-5 [q2wkd] [0 + 66]

Chronomodulated versus continuous OXA infusion + 5-FU/FA

Lévietal.’l (mc, 1) 45 (6% OXA 20-25 CM +FA 53* 36 NR 11 19*
had AC)  300/5-FU 600-700 CM [6 +47]
d1-5 [gq3wk]
47 (11%  OXA20-25Cl+FA 32 46 NR 8 14.9
hadAC)  300/5-FU 600-700 Cl d1-5 [4 + 28]
[q3wk]
Lévietall® (mc,r) 93 (14%  OXA20-25CM +FA 50** NR 6.4+ 9.8 15.9
hadAC)  300/5-FU 600-700 CM [5 +45]
d1-5 [q3wk]
93(13%  OXA20-25Cl+FA 29 NR 4.98 7.9 16.9
had AC)  300/5-FU 600-700 CI [3 +26]
d1-5 [q3wk]
OXA monotherapy (noncomparative studies)
Bécouarn et al.®¥ 38 OXA 130 2h inf d1 [q3wk] 24 41 7.2 4.2 13.2
[0 +24]
Diaz-Rubio et al.% 25 OXA 130 2h inf d1 [g3wk] 20 32 6 4.0 14.5
[4 +16]

a According to an independent radiology assessment. According to the investigators, the objective response rates were 59 vs 23

(p < 0.001).
b Median survival not yet reached.
¢ This study also included 46 previously treated patients (see table V).

Intrapatient dosage escalation of 5-FU was performed if toxicity was less than WHO grade 2. (100 mg/m?/day after first course, and

50 mg/m?/day after subsequent courses).
e Median time to treatment failure.
f  According to investigators. An independent expert committee reported an objective response rate of 12%.
5-FU = fluorouracil; AC = adjuvant chemotherapy; B = bolus; CI = continuous infusion; CM = chronomodulated delivery rate (12-hour infusion
of OXA with peak delivery at 1600 hours followed by 12-hour infusion of 5-FU/FA with peak delivery at 0400 hours); CR = complete response
(defined in section 4); d = days; FA = folinic acid; inf = intravenous infusion; mc = multicentre; mo = months; NR = not reported; PR = partial
response (defined in section 4); pts = patients; q = every; r = randomised; RTX = raltitrexed; wk = weeks. * p < 0.05; ** p < 0.005; *** p <
0.001 vs comparator.
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available, these results are comparable with those
seen in patients receiving first-line fluorouracil/
folinic acid therapy (table 111).159.60

4.1.2 Second-Line Therapy

Combination Therapy

In patients progressing after treatment with flu-
orouracil, subsequent combination therapy with
oxaliplatin and fluorouracil/folinic acid typically
produced objective response rates of between 13
and 45% in most phase |1 trials. Median progres-
sion-free survival in these patients ranged from
about 5 to 10 months and the median duration of
survival was between 9 and 17 months (table
|V)_[62,66—69,7l—75]

This combination has also shown efficacy in a
population of patients who had become refractory
or who had progressed following irinotecan treat-
ment.[7% Objective responses were observed in 7
of 41 patients (17%) given second-line ox-
aliplatin/fluorouracil/folinic acid.[’¥ The median
timeto disease progression and median overall sur-
vival was 11 and 12 months, respectively, in these
patients (table 1V).

A variety of different treatment regimens were
used in these trialswhich differed in dosage, dura-
tion of infusion and frequency of administration of
oxaliplatin and of fluorouracil-based chemother-
apy. Although there is no internationally accepted
gold standard fluorouracil/folinic acid regimen, 2-
weekly high-dose continuous infusion schedules
have proved superior to bolus schedules in terms
of response rate and progression-free survival.[89
The addition of oxaliplatin to the high-dose 2-
weekly regimen was examined in a number of tri-
a|s_[71—75]

Oxaliplatin has aso shown promise in combi-
nation with irinotecan and raltitrexed for the sec-
ond-line treatment of metastatic colorectal cancer.

Initial investigations into the efficacy of ox-
aliplatin combined with irinotecan revealed this
combination to be active, with objective responses
of 28 to 44% in patients receiving this 2-drug
regimen,l7779 and 167 and 58%!7® in patients
receiving oxaliplatin, irinotecan and fluorouracil
based therapy (table V).

0 Adis International Limited. All rights reserved.

Oxaliplatin also showed good activity when
combined with raltitrexed (table 1V).[83 In a dose-
finding trial, the overall objective response was
37%, however, in the 17 patients receiving the
recommended dosage (raltitrexed 3 mg/m?/day
followed by oxaliplatin 130 mg/m?/day), an objec-
tive response was acheieved in 8 patients (47%)
and 9 (53%) had stable disease. Raltitrexed and
oxaliplatin were also used in combination with
fluorouracil/folinic acid therapy,[82 with 26% of
patientsacheiving an objectiveresponseand afurther
17% displaying aminor response (>25% reduction
in tumour magnitude).

Monotherapy

Single-agent oxaliplatin achieved objective re-
sponse rates of =10% in patients with metastatic
colorectal cancer refractory to, or relapsing after,
fluorouracil-based therapy in phase Il studies
(table 1V). Fixed rate infusion schedules (130
mg/m? every 3 weeks)88 and chronomodulated 5-
day continuous infusion schedules (30 to 40
mg/m?/day with pesk delivery at 1600 hours)!83!
produced comparable results; the median time to
disease progression ranged from 4.5 to 6 months
and median duration of survival was 8.2 and 10
months in 2 studies.[8586]

4.1.3 Use in Patients with Unresectable Liver
Metastases

Surgery is the only potentialy curative treat-
ment for colorectal cancer; however, approxi-
mately 50% of patients present with metastatic
disease, and surgery isonly possible in 10 to 20%
of patients with liver metastases.[88! The overall
5-year survival rates in patients who are able to
undergo primary liver resection is 30 to 40%.[89
Palliative chemotherapy remains the only option
for patients with unresectable metastases and their
prognosis is poor, however, these patients may be
re-evaluated for surgery if they achieve an ade-
guate response to chemotherapy.

Two studies!®89] have evaluated the impact of
oxaliplatin/fluorouracil/folinic acid therapy com-
bined with surgery on the survival of patientswith
initially unresectable liver metastases.
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Table IV. Efficacy of intravenous oxaliplatin (OXA) as second-line therapy in patients with metastatic colorectal cancer

Reference No. of pts Treatment regimen (mg/m?day) Objective  Disease Median time Median Median
(previous [frequency] response  stabilisation to disease  progression- duration
treatment for rate (% pts) progression free survival of
advanced (% pts) (mo) (mo) survival
disease) [CR + PR] (mo)

Combination therapy

OXA +5-FU/FA (noncomparative studies)

Bertheault-Cvitkovic 37 OXA 25 CM + FA 300/5-FU 40 51 NR 9.3 16.9

et al.[8] (5-FU based) ~ 700-1100 CM d1-4 [g2wk]? [3+37]

Brienza et al.[%"] 98 OXA 80-100 g2wk or 100-130 255 31.6 41 NR 9.6
(5-FU g3wk 2-6h inf + 5-FU+FA (NR) [NR]
refractory)

Gerard et al.[%8] 36 OXA 130 2h infd1 [q3wk] +FA 28 17 10 NR 10
(5-FU based) 500 1h inf/5-FU 2600 CI [0 + 28]

d1,d8,d29,d43

Janinis et al.l®%! 32 OXA 50 2h inf + FA 500/5-FU 13 38 3 NR 9P
(5-FU and/or 2500 CI [g1wk] [0+13]

IRIN)

Kouroussis et al.l’% 41 OXA 100 d1 2h inf + FA 17 39 1 NR 12
(IRIN +5-FU  500/5-FU 1750 22h inf d1-2 [2.5+14.5]
based) [g3wk]

Lévi et al.[5% 46° OXA 25 CM + FA 300/5-FU 700 57 40 NR 10 13
(NR) CM d1-5 [q3wk] [2 +55]

OXA +5-FU/FA (2-weekly studies)

de Gramont et 13 OXA 130 [q4wk] + FA 500 2h 31 38 NR NR 11

al.l’+72 André (5-FU based)  inf/5-FU 1500-2000 22h inf d1-2 [0 + 31]

etal.”3 [g2wK]

60 OXA 100 + FA500 2h inf/5-FU 37 35 NR NR 15
(5-FU based) ~ 1500-2000 22h inf d1-2 [q2wk] ~ [2 + 35]

4672 OXA 100 + FA500 2h inf/5-FU 46 46 NR 7 17
(5-FU based) ~ 1500-2000 22h inf d1-2 [g2wk] ~ [2.2 + 43.5]

40 OXA 85 + FA 500 2h inf/5-FU 16 53 NR NR 10
(5-FU based) ~ 1500-2000 22h inf d1-2 [q2wk] [0 + 16]

3007 OXA 85 + FA 500 2h inf/5-FU 20 50 NR 26wk 57wk
(5-FU based) ~ 1500-2000 22h inf d1-2 [g2wk]  [NR]

André et al.[’ 38¢ OXA 85 + FA 500 2h inf/5-FU 18.4° 29 NR 4.6 10.6
(5-FU based) 1500 22h inf d1-2 [q2wk] [NR]

51 OXA 85 + FA 200 2h inf/5-FU 23.5f 31.4 NR 5.1 11.1
(5-FU based) 400 B +5-FU 600 22h infd1-2  [NR]
[a2wk]
Maindrault-Goebel 60 OXA 100 + FA 400 2h inf/5-FU 27 45 NR 5.3 10.8
et al.l’d (5-FU based) 400 B + 2400-3000 46h inf d1-2 [0 +27]
[a2wk]

OXA +IRIN % 5-FU/FA

Calvo et al.["®19 33 OXA120d1 +IRIN 250-300d1 58 21 gn NR NR!
(NR) [g4wk] + FA 500/5-FU 2500 inf ~ [9 + 49]

d1-4 or 5-FU 2600 d1,d15

Scheithauer et 36 OXA 85 2hinfd1, d15 +IRIN 80 42 36 7.50 NR NRK

al.l’’l (5-FU based) 30 min inf d1, d8, d15 [g4wk] [6 + 36]

Wasserman et 34 OXA 85-110 + IRIN 100-250 44 35 7.5 NR NR

al.[78le.! (5-FU based)  [g2 or 3wk] [3+41]

Contd on next page
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Yves et al.l”?lg 24 IRIN 180 d1 + (FA 200/5-FU 400 16 62 8 NR 10

(5-FU based) B+ 5-FU 600 22h CI d1-2)(89 [0 +16]
then OXA 85 d15 + (FA 200/5-FU
400 B + 5-FU 600 22h CI
d15-16) [g4wk]

29 OXA 85 + IRIN 200 d1 [q3wK] 28 45 10 NR 12
(5-FU based) [0 + 28]

OXA vs IRIN

Ulrich-Pur et al.lB9 27 OXA 85 d1,d15 + MMC 8 d1 18.5M NR NR NR NR
(5-FU based) [g4wk] INR]
30 IRIN 120 d1,d15 + MMC 8 d1 23.3m NR NR NR NR
(5-FU based) [g4wk] [NR]

OXA +raltitrexed (RTX) £ 5-FU
Comellaetal®d 46 OXA 85-130 2h inf + RTX 2.5-3 26" 33 3.6" NR 12

(5-FU*IRIN)  15min infd1 + 5-FU 750-1200 B [2 + 24]
+FA 250 d2 [g2wk]

Kornek et al.[83! 38 OXA 85-140 + RTX 3 [g3wk] 37 47 NR NR NR
(NR) (NR)
Monotherapy
Chacon. etal.®49 32 OXA 130 2-6h inf [q3wk] 9 19 NR NR NR
(5-FU based) [3+6]
Lévi et al.[89] 29 OXA 30-40 CM d1-5 [g3wkK] 10 24 NR 5 10
(86% 5-FU [0 +10]
based)
Machover et al.[88l° 55 OXA 130 2h inf d1 [q3wk] 1 42 6 NR 8.2
(5-FU based) [0 +11]
Machover et al.[88l° 51 OXA 130 2h inf d1 [q3wk] 10 31 45 NR NR
(5-FU based) [0 + 10]
a Intrapatient dosage escalation of 5-FU (100 mg/m?%day) was performed if toxicity was less than WHO grade 2.
b Taken from start of therapy.
c 42 patients (91%) had received previous chemotherapy with/without radiation therapy; 5 (11%) had received previous radiation
therapy alone; this study also included 46 previously untreated patients (see table IlI).
d Oxaliplatin added to the same regimen under which the patient had progressed.
e Not including 7.9% unconfirmed responses.
f  Not including 2% unconfirmed responses.
g Abstract report.
h Median time to treatment failure.
i Median survival duration not yet reached. After a median follow-up of 18 months, 18 (54.5%) patients are still alive.
j  Granulocyte colony-stimulating factor (5 pg/kg/day subcutaneously on 5 consecutive days) was given to 31 of 36 patients
with an absolute neutrophil count of 1000 to 2000/uL on day of scheduled drug administration.
k  Median survival duration not yet reached. After a median follow-up of 14 months, 19 (53%) patients are still alive.
| Dose-finding study.
m No between-treatment statistical analysis was reported: 95% confidence intervals were 6.3 to 38.1% and 9.9 to 42.3% in
OXA and IRIN arms, respectively.
n Not including 17% who showed a minor response to therapy (reduction >25%).
o Independent studies.

5-FU = fluorouracil; B = bolus; CI = continuous infusion; CM = chronomodulated delivery rate (12-hour infusion of OXA with peak delivery
at 1600 hours followed by 12-hour infusion of 5-FU/FA with peak delivery at 0400 hours); CR = complete response (defined in section
4); d = days; FA = folinic acid; inf = intravenous infusion; IRIN = irinotecan; MMC = mitomycin C; mo = months; NR = not reported; PR =
partial response (defined in section 4); pts = patients; g = every; wk = weeks.
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In aprospectiveanalysis[%8l thesize of liver meta-
stases shrank to a surgically manageable sizein 53
of 330 patients (16%) with previously unresectable
disease following combined oxaliplatin/fluorouracil/
folinic acid chronotherapy. 37 patients underwent
major hepatic metastasectomies and 16 had minor
resection; 46 (87%) first hepatic metastasectomies
were macroscopically curative. The cumulative 3-
and 5-year survival rates for patients undergoing
surgery were 54 and 40%, respectively. Survival
rates varied according to the type of lesion: 5-year
survival rates were 48% for ill-located lesions,
62% for large lesions, 40% for multinodular le-
sions and 14% for extrahepatic lesions.[88l

Based on these results, the subsequent study
limited the patient population to those with un-
resectable liver metastases confined to theliver.[°%
In this retrospective analysis, 89 of 151 patients
(59%) receiving chronomodulated oxaliplatin/
fluorouracil/folinic acid therapyl56:57.63,66,91]
achieved a reduction of >50% in the size of pre-
viously unresectable liver metastases. Conse-
quently, a total of 77 patients (51%) underwent
liver surgery with curative intent and 58 of these
patients (75%) achieved a complete resection. The
overall median survival duration for all 151 pa-
tients was 24 months and the 5-year survival rate
was 28%. In the 77 patients who underwent sur-
gery, the overall survival duration was 48 months,
and the estimated survival rate at 5 years was 50%.
The median overall survival of the 58 patientswith
complete resection had not been reached, but the
estimated 5-year survival rate was 58%.[%

4.2 Advanced Ovarian Cancer

In patients with advanced ovarian cancer, ox-
aliplatin has been trialled both as monotherapy and
in combination with cyclophosphamide, cisplatin
and/or paclitaxel. The majority of trials have been
in patients relapsing after platinum-based chemo-
therapy, with 1 trial investigating oxaliplatin as a
first-line therapy.

Table V summarises the results from all avail-
able studies of oxaliplatin in this population, a
number of which are ongoing. Patients enrolled in
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clinical trials of oxaliplatin were aged 25 to 82

years and were generally required to have biopsy-

proven epithelial ovarian carcinoma, measurable
recurrent or metastatic disease, a WHO perfor-

mance status <2 and a life expectancy >1 to 3

months.

Patients with disease recurrence after previous
platinum-based therapy were classified into 2
groups according to Markman’s criteria:[%

* platinum-sensitive: patients who have a com-
plete response to primary chemotherapy and
subsequent recurrence more than 6 months after
discontinuation of treatment

e platinum-resistant/refractory: patients who do
not achieve acomplete responseto primary che-
motherapy (refractory) or have a recurrence
within 6 months of completing chemotherapy
(resistant).

4.2.1 First-Line Therapy

Oxaliplatin appears to have comparable effi-
cacy to cisplatin as a first-line treatment for pa-
tients with advanced ovarian cancer. In a multi-
centre phase II/IIl trial, patients receiving
oxaliplatin 130 mg/m2/day (n=69) or cisplatin 100
mg/mZ/day (n = 69) [both in combination with
cyclophosphamide 1000 mg/m?/day] once every
3 weeks achieved response rates of 33 and 42%,
respectively. The median progression-free survival
(13 months in both groups) and median duration
of survival (36 vs 25 months) were also similar
for patients receiving oxaliplatin or cisplatin, re-
spectively. No significant differences were re-
ported between the treatment armsfor any efficacy
parameters.[92

4.2.2 Second-Line Therapy

Monotherapy

In patients receiving single-agent oxaliplatin
therapy (100 to 130 mg/m? every 3 weeks), objec-
tive response rates ranged from 16 to 26.5% and
the median duration of survival was between =10
and 15 monthsin phase |1 trials (table V).[93.95.100]

Both platinum-sensitive and platinum-refractory
tumours responded to oxaliplatin monotherapy
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Table V. Efficacy of intravenous oxaliplatin (OXA) in the treatment of patients with advanced ovarian cancer

Reference No. of Treatment regimen Overall objective Disease Median time  Median Median
evaluable  (mg/m?/day) response rate stabilisation  to disease duration of duration of
pts [frequency] (% pts) (% pts) progression  progression-free survival
(sens; res) [CR +PR] (mo) survival (mo) (mo)

(objective response
rate in sens; res)

First-line therapy

Misset et 69 OXA 130 + C 1000 33¢ NR NR 13¢ 36°
al.19%ab [q3wK] [NR]
69 CIS 100 + C 1000 42° NR NR 13¢ 25¢
[q3wk] [NR]
Second-line therapy (platinum pretreated)
Monotherapy
Bougnoux et 42 OXA 130 2hinf [g3wk] 26 43 NR 5.2 15
al.1%%la (24; 18) [5+21]
(42;5.5)
Chollet et 34 OXA 1009 0.5-2h inf 26.5° 23.5° NR NR 12
E (13; 21) [q3wK] [0 +26.5]
(46; 14)
Piccart et 45f OXA 130 2h inf[q3wk] 169 44 12wkh 12wk 42wk
al 19k (NR) [0 +16]
(NR)
41f PXL 175 3hinf [q3wk] 179 44 13wk" 14wk 37wk
(NR) [0+17]
(NR)
Combination therapy
Delaloge et 15! PXL13524hinfdl1+ 73 13 >10 NR NRJ
al 19l (NR) OXA100+CIS75d2  [53+20]
[g3wk] (NR)
Faivre et 31 OXA 100-130 2-6h inf + 48 29 9 NR 25.2
al.l’7l (13; 18) PXL 135-175 3hinfdl  [3 +45]
[g3-4wkK] (69; 33)
Soulié et 25 OXA 130 2h infdl + 40° NR 4 NR 11
al.1%l (12; 13) CIS 100 2h inf d1 [g3wk] [8 +32]
(58; 23)

a Abstract report.

b Randomised trial.

¢ No significant difference between treatment groups.
d Median dose (range 58-130 mg/m?/day).

e Intent-to-treat analysis.

f No patients had received prior paclitaxel therapy.

g No between treatment statistical analysis reported: 95% confidence intervals were 7 to 29% and 7 to 32% in OXA and PXL arms,
respectively.

h Median time to treatment failure.
i Includes 8 patients who were previously untreated.
i Median survival duration not yet reached; after a median follow-up of 17 months, 12 (80%) patients are still alive.

C = cyclophosphamide; CIS = cisplatin; CR = complete response (defined in section 4); d = days; inf = intravenous infusion; mo = months;
NR = not reported; PXL = paclitaxel; PR = partial response (defined in section 4.2); pts = patients; q = every; res = platinum-resistant/
refractory patients (defined in section 4.2); sens = platinum-sensitive patients (defined in section 4.2); wk = weeks.
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(objective response rates of 42 and 46%, and 5.5
and 14%, respectively).[93.94

In a comparative study,!%! oxaliplatin demon-
strated similar efficacy to paclitaxel as a second-
line monotherapy (objective response rates 16 and
17%, respectively); median progression-free sur-
vival (12 weeksin oxaliplatin arm and 14 weeksin
paclitaxel arm) and median overall survival (42
and 37 weeks) were also similar between the
groups (table V). Although paclitaxel achieved a
higher objective response rate in a subgroup of pa-
tients with platinum-refractory disease (16 vs 6%),
the patient numbers are too small to confirm the
comparative efficacy of these 2 agentsin this pop-
ulation.[®]

Combination Therapy

Various combination regimens including ox-
aliplatin with either paclitaxel(7] or cisplatint®®! or
acombination of all 3 agents'%! have been trialled
in patients with platinum-pretreated advanced
ovarian cancer. Objective response rates have been
promising (ranging from 40 to 73%), warranting
further investigations of combination regimensin
this patient group. Other results are summarised in
table V.

4.3 Other Cancers

Oxaliplatin has also been investigated as a
monotherapy and/or in combination with other
agentsfor the treatment of prostate cancer(14 non-
Hodgkin's lymphoma,[102.103] preast cancer,[104-106]
squamous cell carcinoma of head and neck,[107]
non-small cell lung cancer,[196.108] mesothelioma,[109)
malignant melanoma,!1%3 glioblastomall% and
pancreatic cancer.!110]

The results from these studies are summarised
in table VI; however, dueto the preliminary nature
of the mgjority of these reports, dataevaluating the
survival of these patients is limited. Additional
studiesin larger patient populations are required to
confirm these preliminary results.

The largest trials have been conducted in pa-
tients with mesothelioma (n = 58)[1%9 and breast
cancer (n = 53)[1%3] jn which oxaliplatin was com-

0 Adis International Limited. All rights reserved.

bined with raltitrexed or fluorouracil, respectively
(objective response rates 26 and 25%).

5. Tolerability

In most clinical trials, oxaliplatin toxicity was
measured after each cycle and graded according to
WHOI55! or National Cancer Institute Common
Toxicity Criterial*12 A specifically modified
WHO grading system has been devel oped to assess
the neurotoxicity occurring with oxaliplatin ther-
apy which takes into account both intensity and
duration of the neurosensory symptoms.[113]

The most common adverse events occurring
with oxaliplatin therapy are gastrointestinal,
haematological and neurological (fig. 2).

5.1 Oxadliplatin Alone or in Combination with
Fluorouracil/Folinic Acid

Neurological toxicity, consisting of aperipheral
sensory neuropathy, is the principal dose-limiting
toxicity in patients receiving oxaliplatin.[*19 |t
consists of an acute component as well as a cumu-
lative component which is generally reversible
within a few months of treatment discontinuation.

Acute neurotoxic manifestations, characterised
by dysesthaesia and/or paraesthesia of the extrem-
ities, occur in 85 to 95% of patients and can be
triggered or exacerbated by exposure to cold.
These symptoms occur within hours of oxaliplatin
infusion, are mild in most cases and resolve over
the following hours or days.[4¢!

A sporadic laryngopharyngeal dysesthaesia,
thought to result from decreased sensitivity of the
larynx and pharynx, may be observed after infusion
of oxaliplatinin=1to 2% of patients. The resultant
feeling of difficulty in breathing or swallowing is
distressing to the patient, but symptoms resolve
within hours of onset.[46:113]

Peripheral sensory symptoms increase in dura-
tion and intensity as the cumulative dose of ox-
aliplatinincreases. These symptomsare sometimes
associated with pain and cramps and can progress
to a peripheral functional impairment in some pa-
tients. Functional impairment, which includes
difficulty in executing activities requiring fine
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Table VI. Efficacy of oxaliplatin (OXA) in the treatment of patients with other types of cancer

Reference No. of Median no. of Treatment regimen Objective Disease Median time  Median
evaluable pts previous treatments  (mg/m?/day) response rate stablisation  to disease duration of
(cancer type) (type of treatment)  [frequency] (% pts) (% pts) progression  survival
[CR + PR] (mo) (mo)
Monotherapy
Degardinet 40 57% first-line; 43%  OXA 130 2h inf 10 7.5 NR 5
al.l107a (SCCHN) platinum-pretreated  [q3wk] [0 +10]
Garufi et 14 =1 OXA 130 2-3hinf 21.4 7 NR NR
al.[104a (breast) (ANT) [q3wk] [0+21.4]
Gastiaburu 15 NR OXA 130 2h inf 20 47 NR NR
et al.l10312 (advanced [q3wk] [7 +13]
malignant
melanoma)
10 NR OXA 130 2h inf 60 40 NR NR
(NHL low grade) [a3wk] [0 +60]
9 NR OXA 130 2h inf 11 33 NR NR
(glioblastoma) [a3wk] [11 + 0]
Germannet 22 2 OXA 130 2h inf 41 32 27° 23
al.l102 (NHL) (ANT or CIS) [g3wk] [4.5 +36.4]
Monnet et 33 0 OXA 130 2h inf 15 36 5.9° 8¢
al.[108] (NSCLC) [q3wk] [3+12]
Ould Kaciet 6 1-2 OXA 130 2h inf 17¢ 67 NR NR
al.[20a (prostate) (antiandrogen) [q3wk] [0+17]
Rougier et 17 0 OXA 130 2h inf 0 12 2.1° 34
al.[110la (pancreas) [g3wk]
Combination therapy
Agelaki et 21 0 DOC 70-95d1+ 24 14 NR NR
al 1206l (NSCLC/breast) OXA80-90 2hinf [0 +24]
d1 or d2 [q3wk]
Cottu et 53 2 OXA1302hinf+ 25 45 7.5b NR
al.[10%1a (breast) (TX and/or ANT) 5-FU 1000 d1-4 [0 +25]
[g3wK]
De Cremoux 18 0 OXA130d1 + 44 22 NR NR
et al.[ta (NSCLC) NVB 22-34 d1,d8 [5+39]
[g3wK]
Fizazi et 58 83% first-line; RTX 3 15mininf + 26 53 45 NR
al.l10%a (mesothelioma)  17% OXA 130 2hinfdl [0 +26]
platinum-pretreated’  [q3wk]
Ould Kaciet 6 1-2 OXA 130 2hinfdl 33¢ 679 NR NR
al.l101a (prostate) (antiandrogen) +5-FU 1000 d1-4 [0 + 33]
[a3wk]
Rougier et 28 (pancreas) 0 OXA130d1 + 1 61 4.1¢ 8.5
al.l10la 5-FU 1000 d1-4
[a3wk]
a Abstract.
b Median response duration.
¢ Median duration of survival = 17.1 months for responders.
d Response defined as a sustained 250% reduction from baseline in prostate specific antigen levels in patients with unmeasurable disease.
e Median time to treatment failure.
f  Taken from total patient population (n = 72).

g Includes 2 unconfirmed PR.

5-FU = fluorouracil; ANT = anthracycline; CIS = cisplatin; CR = complete response (defined in section 4); d = days; DOC = docetaxel; inf =
intravenous infusion; mo = months; NHL = non-Hodgkin’s lymphoma; NR = not reported; NSCLC = non-small cell lung cancer; NVB =
vinorelbine; PR = partial response (defined in section 4); pts = patients; q = every; RTX = ralitrixed; SCHNC = squamous cell carcinoma of
head and neck; TX = taxane; wk = weeks.
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sensory-motor coordination such as writing and
buttoning clothing, may necessitate dosage re-
duction.[46]

Inan analysis of datafrom 682 patientsenrolled
in9clinical trias, therisk of devel oping functional
impairment was estimated to occur in 10% of pa-
tients receiving a cumulative oxaliplatin dose of
780 mg/m? (9 treatment cycles at 85 mg/m? once
every 2 weeks or 6 treatment cycles at 130 mg/m?
once every 3 weeks), and in 50% of patients at a
cumul ative dose of 1170 mg/m2.[114]

In clinical practice, the onset of functional im-
pairment usually occurs after the maximum re-
sponse to therapy has been obtained.[59.60

Clinical trialsindicate that theincidence of neu-
rotoxicity is higher when oxaliplatin is given in
combination with fluorouracil-based regimens.[114
In the analysis of data from 9 clinical trials,[114
grade 3 or 4 neurotoxicity occurred in 3% of pa-
tientsreceiving oxaliplatin monotherapy (n=273),
and 19% receiving oxaliplatin in combination with
fluorouracil/folinic acid chemotherapy (n = 409)
[fig. 2].[114 Cumulative neurotoxicity was revers-
ible in the majority of these cases, with 82% of
patients with functional impairment showing re-
gression of symptoms within 3 to 4 months after
discontinuing treatment.

A preliminary report showed that re-introduc-
tion of oxaliplatin therapy did not cause an appre-
ciable worsening of sensory neurotoxicity.[116]

Prolongation of oxaliplatininfusion may reduce
the incidence of laryngopharyngea dysesthaesial4?!
In 1 study,!®% no laryngopharyngeal dysesthaesia
was reported when oxaliplatin was infused over 6
hours, whereas 22% of patients receiving ox-
aliplatin infused over 2 hours did report such an
event in another study.[>]

A preliminary report suggests that gabapentin
could lower the incidence of oxaliplatin-induced
neurotoxicity.[117]

Gastrointestinal and haematological toxicities
are common with oxaliplatin therapy, but are gen-
erally mild to moderate in severity and increase
predictably when oxaliplatin is used in combina-
tion with fluorouracil/folinic acid. Gastrointestinal

0 Adis International Limited. All rights reserved.

symptoms may be assuaged with prophylactic
and/or therapeutic antiemetic treatment.

Oxaliplatin has not been associated with renall4€!
or auditory!118] toxicity. Severe anaphylactic reac-
tions have been observed rarely.[46.119.120]

Although no statistically significant differences
were found in overall tolerability between ox-
aliplatin monotherapy and combination therapy,
the incidences of severe diarrhoea, nausea/vomit-
ing and neurological eventswere higher in patients
given combination therapy (fig. 2).

Significantly higher incidences of severe nausea/
vomiting and diarrhoea were found for patients
receiving fluorouracil/folinic acid schedules con-

Grade 1-4 O Monotherapy (n = 273)
100 ~ O Combination therapy (n = 409)
80 ] I
60
40
o 20 F
c
9
<3 0
X
© Grade 3/4
(8]
S 100 -
°
[}
=
= 80
60
40
20
0 — r—l_|
Nausea/ Diarrhoea Haematological Neurological

Vomiting events events

Fig. 2. Relative tolerability of oxaliplatin monotherapy and com-
bination therapy with oxaliplatin/fluorouracil/folinic acid in pa-
tients with metastatic colorectal cancer.!4 WHO toxicity grades
1to 4 and 3 and 4 are shown. Data are from an analysis of 682
patients enrolled in 9 clinical trials in which the dosage regimens
varied.
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Fig. 3. Incidence of grade 3 or 4 adverse events reported during 2 randomised, phase Il clinical trials in patients with colorectal
cancer receiving fixed rate (A)%8 or chronomodulated (CM) [B]®9 fluorouracil (5-FU)/folinic acid (FA) chemotherapy with or without
oxaliplatin (OXA). Sensory neuropathy was graded differently according to the rating system used: National Cancer Institute Common
Toxicity Criteria = sensory loss or paraesthesia interfering with activity of daily life; WHO criteria = difficulties in fine manual activities;

**p <0.001, * p <0.05 vs comparator.

taining oxaliplatin compared with those not receiv-
ing oxaliplatin in both chronomodulated!®®! and
fixed rate schedules>® (fig. 3). In patients receiv-
ing fixed rate infusion schedules,*¥ the incidence
of severeneutropeniawas also significantly higher
in oxaliplatin recipients than those not receiving
oxaliplatin.

The tolerability of oxaliplatin/fluorouracil/
folinic acid therapy may beimproved by sequential
chronomodulated delivery of the drugs.[5657 In 1
randomised, comparative trial 56! patients receiv-
ing afixed rateinfusion schedul e of oxaliplatin and
fluorouracil chemotherapy had significantly
higher rates of severe mucositis (76 vs 13%; p <
0.0001) and peripheral sensitive neuropathy (31 vs
16%; p = 0.01) than patients receiving chro-
nomodulated schedules. The incidences of diar-
rhoea (35 vs 29%) and vomiting (25 vs 24%) were
similar with both administration regimens. In ad-
dition, the rate of withdrawal because of intoler-
able adverse effects was significantly lower in

0 Adis International Limited. All rights reserved.

patients given the chronomodul ated regimen (28 vs
51%,; p = 0.002), as was the rate of hospital admis-
sionsfor grade 4 events (10 vs 31%; p = 0.001).15¢!

5.2 Oxadliplatin Combined or Compared
with Other Agents

Oxaliplatin has also shown acceptable toler-
ability when used in combination with other
chemotherapies  including irinotecan,!5%77]
raltitrexed, 53611211 paglitaxel 197 cisplatinl®®! and
cyclophosphamide,[92 and with 1 or more of these
agents in combination with fluorouracil;[76.82.122]
however, data are till limited.

Again, the incidence of adverse events in-
creased predictably according to the tolerability
profile of the concomitant therapy(ies).

In most cases, the addition of oxaliplatin did not
necessi tate dosage reduction of other agents below
recommended doses established for single-agent
therapy. Furthermore, the addition of oxaliplatin
did not generally necessitate additional growth
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factor support; however, granulocyte colony-stim-
ulating factor was utilised when oxaliplatin was
combined with cisplatin and paclitaxel,[%! and
when oxaliplatin was combined with irinotecan
in 1 study!” (dose-limiting febrile neutropenia
was reported in a previous study of this combina-
tion(511),

Of note, an acute case of cholinergic syndrome,
not apparent when irinotecan was administered
in isolation, was reported in a patient receiving
combined oxaliplatin and irinotecan therapy in 1
trial [123.124]

In initial comparative studies, the tolerability
profile of oxaliplatin generally compared equally
or favourably with irinotecan, cisplatin and
paclitaxel. In a comparative phase Il/111 trial, pa-
tients receiving oxaliplatin (130 mg/m2; n = 85)
had significantly less grade 3 to 4 anaemia (6 vs
34%,; p < 0.0001), red blood cell transfusions (8 vs
22%; p < 0.010), grade 3 to 4 nausea/vomiting (26
vs 55%; p < 0.001) and grade 3 to 4 leucopenia (38
vs 55%; p < 0.042) compared with patients receiv-
ing cisplatin (100 mg/mZ; n = 92) [both adminis-
tered with concomitant cyclophosphamide 1000
mg/m?].192 Furthermore, in contrast with cisplatin,
oxaliplatin displays negligible renall*6:92 or audi-
tory toxicity.[118]

The incidence of severe neutropeniawas mark-
edly higher in patients receiving paclitaxel (175
mg/m? every 3 weeks; n = 41) than those receiving
oxaliplatin (130 mg/m? every 3 weeks; n = 45) in
a comparative trial (23 vs 0%). The incidence of
other adverse events were low and occurred with a
similar frequency in both treatment groups.[93]

In another trial,[8Y the incidence of severe ad-
verse events requiring dose reduction (40 vs 11%),
treatment delays (25 vs 10 courses) and early dis-
continuations (27 vs 11%) were higher for patients
receiving irinotecan (120 mg/m?) than in those re-
ceiving oxaliplatin (85 mg/m?) every 2 weeks (both
used in combination with mitomycin C 8000
mg/m?2 every 4 weeks). Of note, alopecia was re-
ported in 97% of patients receiving the irinotecan
combination and no patients receiving oxaliplatin;
peripheral neuropathy was reported in 41% of
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patients receiving oxaliplatin and no irinotecan
recipients.[8]

6. Dosage and Administration

Oxaliplatin is available in several countries in
Europe, Asiaand Latin Americal® for usein com-
bination with fluoropyrimidines as a first-line
therapy for metastatic colorectal cancer.[4699 |t is
also available for use in combination with fluoro-
pyrimidines as a second-line therapy for colorectal
cancer in some Asian and South American coun-
tries.

Therecommended dosage of oxaliplatinin com-
bination with fluoropyrimidines is 85 mg/m?2 once
every 2 weeksasafirst-linetherapy and 130 mg/m?
once every 3 weeks as a second-line therapy. The
dosage should be administered as a 2- to 6-hour
intravenous infusion and given before fluoro-
pyrimidine therapy. Oxaliplatinisnot approved for
use as monotherapy.[4l

The dosage should be adjusted according to tol-
erability; gastrointestinal toxicity may be reduced
with prophylactic and/or therapeutic antiemetic
therapy.[4l

Although oxaliplatin has also been investigated
in combination with other agents (such as ir-
inotecan and raltitrexed) and in other indications,
formal dosage guidelines are not available for the
use of oxaliplatin in these settings.

Contraindications to the use of oxaliplatin in-
cludeknown allergy to the drug, pregnancy, breast-
feeding, severely impaired renal function,
myelosuppression (neutrophils <2 x 10%L and/or
platelet count <100 x 10%/L) prior to starting ther-
apy or peripheral sensory with functiona impair-
ment prior to starting therapy.[46]

Caution is advised in patients with a history of
alergic reaction to platinum compounds. Patients
should be monitored for neurological toxicity; if
acute laryngopharyngeal dysesthaesia develops
following the 2-hour infusion, the next infusion
should be given over 6 hours.[46]
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7. Place of Oxaliplatin in the
Management of Advanced Colorectal
Cancer and its Potential in Other
Malignancies

Oxaliplatin has shown activity as a first- and
second-line agent in advanced colorectal cancer,
both as a monotherapy and in combination with
other agents. It hasal so shown promiseinthetreat-
ment of other cancers, most notably ovarian, inini-
tial investigations.

7.1 Metastatic Colorectal Cancer

Colorectal cancer is one of the leading causes
of cancer death in the industrialised world. It is
estimated to claim the lives of over 55 000 people
in the US each year with similar mortality ratesin
other industrialised countries.[1251261 Syrgery is
the only potentially curative treatment for colorec-
tal cancer and remains the first-line treatment for
patients with localised disease. However, approxi-
mately 50% of patients present with metastatic dis-
ease and surgery is only possible in 10 to 20% of
patients with hepatic involvement.[® Thus, the
only option for the majority remainspalliative che-
motherapy, the aim being to improve quality of
life.

For the last 4 decades, fluorouracil has been the
most effective chemotherapeutic agent in the treat-
ment of advanced colorectal cancer. However, it
produces only modest responserates of =10% with
a median survival duration of about 10 months
when given asasingle agent for first-linetreatment
of metastatic disease.['?”] Folinic acid enhances
fluorouracil cytotoxicity and increases the re-
sponse rate by up to 2-fold, but has little effect on
overall survival.l'?8] Furthermore, second-line
treatment options in patients who do not respond
to or who progress during or after fluorouracil-
based therapy are few, and patients eventually be-
come resistant to fluorouracil.

The focus of the past few decades has been to
find agents that can modulate fluorouracil-based
regimens to improve response rates and survival,
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and also to find alternative agents with activity
against tumours refractory to fluorouracil.

Of the new agents that have emerged, ox-
aliplatin (the focus of this review), irinotecan (a
semisynthetic derivative of thetopoisomerasel in-
hibitor camptothecin)l129130 and raltitrexed (a
quinazoline-based folate analogue that inhibits
thymidylate synthase)!131 have demonstrated clin-
ical activity similar to or greater than that of fluo-
rouracil in patientsrefractory to, or relapsing after,
fluorouracil-based therapy.

Furthermore, objective response rates achieved
with first-line oxaliplatin (20 to 24%), raltitrexed
(14.3 t0 19.3%)[131 and irinotecan (20 to 32.2%0)112°]
monotherapy appear similar to those achieved with
fluorouracil/folinic acid (=23%).[128]

However, comparative data are lacking. While
monotherapy with irinotecan or raltitrexed has
been directly compared with fluorouracil-based
therapy in randomised trials,[132133] oxaliplatin
monotherapy has not, and additional clinical data
are needed before the role of oxaliplatin asa sin-
gle-agent in the treatment of metastatic col orectal
cancer can be determined. Furthermore, the effi-
cacy and tolerability of these novel agents have not
been compared.

More clinically important are the high response
rates achieved when these novel agentsareused in
combination with fluorouracil-based regimens.

Indeed, the addition of oxaliplatin to first-line
fluorouracil/folinic acid therapy significantly in-
creased objective response rates compared with
fluorouracil/folinic acid therapy alone in 2 large
phase |11 randomised trials.[5%6% Median progres-
sion-free survival was a so significantly higher for
patients receiving oxaliplatin in both trias; how-
ever, therewas no significant differencein the me-
dian duration of overall survival. Thiscould dueto
thefact that oxaliplatin and/or surgery wasallowed
after disease progression in patients who relapsed
after fluorouracil/folinic acid therapy alone.

In fact, second-line chemotherapy was admin-
istered to over half the patients originally
randomised to receive therapy without oxaliplatin
in both trials. Furthermore, in 1 trial, secondary
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resection of liver metastaseswas possiblein 32 and
21% of patients receiving chronomodulated ther-
apy with or without oxaliplatin, respectively; afur-
ther 10 patients originally randomised to receive
fluorouracil/folinic acid therapy alonewere ableto
undergo surgery after crossing-over to a schedule
containing oxaliplatin.

Irinotecan, 134 and possibly raltitrexed,!13%] also
appear to have synergistic clinical effects when
combined with fluorouracil/folinic acid therapy.
As yet, there are no data comparing the relative
efficacy of these new agents combined with fluo-
rouracil; instead, recent clinical trials have focused
on the potential benefits of combining these novel
therapies.

Irinotecan, oxaliplatin and raltitrexed differ
from each other in their mechanismsof action, sug-
gesting that synergistic or additive effects may be
observed with these combinations. Indeed, initial
clinical data do suggest this, with objective re-
sponse rates of 42 and 44% reported in patients
receiving irinotecan and oxaliplatin combination
therapy in 2 small trials,[77:78 and 37% in patients
receiving oxaliplatin combined with raltitrexed in
an initial dose-finding trial .[8% Investigations into
the combination of oxaliplatin and these agents
with or without fluorouracil-based therapiesare on
going.

Many patients with colorectal cancer present
with hepatic metastases that are considered un-
resectable because of their size, location or num-
ber.[89 The relatively high percentage of patients
who become eligible for secondary resection of
liver metastases following oxaliplatin combination
therapy (51% of 151 patients in a retrospective
analysig®) represents an important aspect of this
agent’s profile. Indeed, of the 51% of patients eli-
giblefor surgery intheretrospective analysis, 75%
had compl ete resection and the 5-year survival rate
was 58% (versus 28% in the total population). It
should be noted, however, that this study only in-
cluded patients with unresectable metastases con-
fined to the liver. In a preceding analysis,[%8 the
5-year survival rate for patients with extrahepatic
disease (14%) was lower than that seen in patients
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with multinodular or large lesions (40 and 62%,
respectively).

This aggressive surgical approach in patients
with primarily unresectable liver metastases is a
comparatively novel neoadjuvant therapy concept
which may offer a potential cure for a proportion
of patients, particularly those with metastases con-
fined to the liver, who could previously only look
forward to palliative chemotherapy.

Clinical trialsof oxaliplatin in colorectal cancer
have used a variety of dosages and administration
schedul es; however, the optimal treatment regimen
remainsto bedetermined and investigationsare on-
going into new regimens. Adapting the delivery of
combined oxaliplatin/fluorouracil/folinic acid
therapy to circadian rhythms has improved toler-
ability and has enhanced antitumour efficacy in
some studies, however, the true benefit of this ap-
proach in terms of survival is again unclear.

7.2 Advanced Ovarian Cancer

Ovarian cancer is the fourth most common
cancer killer of women in the US, with more than
20000 new cases occurring annually inthe US and
over two-thirds of this number (14 000) expected
to diefrom their disease thisyear.[*251 Combination
therapy with paclitaxel plus a platinum compound
(cisplatin or carboplatin) is the current regimen of
choice for the treatment of advanced ovarian can-
cer, with 70 to 80% of these patients responding to
first-line therapy.[136] However, the majority of pa-
tients devel op recurring disease and eventually be-
come resistant to platinum compounds.

Only 1 trial has investigated the role of ox-
aliplatin asafirst-line therapy for patientswith ad-
vanced ovarian cancer. In this phase I11/I11 study,
oxaliplatin, combined with another well estab-
lished first-line therapeutic agent, cyclophosph-
amide, showed similar efficacy to cisplatin/cyclo-
phosphamideintermsof responserate (33 vs42%),
median progression-free survival (13 months) and
overall survival (36 vs 25 months).[9 However,
more data are necessary before conclusions can be
made about the relative efficacies of these agents.
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As a second-line agent, oxaliplatin produced
objective responserates of 16 to 26.5% as amono-
therapy and 40 to 73% when used in combination
paclitaxel[97] or cisplatinl®® or both,[9] in patients
relapsing or refractory to previous platinum ther-
apy.

I n these studies, oxaliplatin showed some activ-
ity in patients with tumours resistant to previous
platinum therapy (objective response rates of 5.5
and 14% as monotherapy); which isin contrast to
the other platinum compounds carboplatin,[137]
iproplatin,[38 zeniplatinl'3®! and lobaplatin,140.141
al of which have shown clinica cross-resistance
with cisplatin.

However, oxaliplatin is not the only agent to
show activity in this setting; altretamine, doce-
taxel, liposomal doxorubicin, oral etoposide,
gemcitabine, ifosfamide, megesterol, paclitaxel,
tamoxifen, topotecan and vinorelbine are also ac-
tive in cisplatin-resistant tumours.[142.143]

Comparative data in the second-line setting are
limited; however, in the 1 available comparison,
overall objective response rates achieved with ox-
aliplatin were similar to those obtained in patients
receiving paclitaxel (16 vs 17%), although
paclitaxel showed more activity in patients with
platinum-refractory tumours (objective response
rates 16 vs 6%).19

The future position of oxaliplatin in the treat-
ment of advanced ovarian cancer will depend on
the results of ongoing clinical trials.

7.3 Other Cancers

Objective responses to single agent oxaliplatin
have been reportedin non-Hodgkin’slymphoma(9
of 22; 41%),[102 preast cancer (3 of 14; 21%),104
non-small cell lung cancer (5 of 33; 15%),108l
prostate cancer (1 of 6; 17%),/191 squamous cell
carcinoma of head and neck (4 of 40; 10%),107]
malignant melanoma (3 of 15; 20%)[1%3 and
glioblastoma (1 of 9; 11%).[203 Oxaliplatin has
also yielded good objective response rates when
combined with raltitrexed in patients with
mesothelioma (15 of 58; 26%), and combined with
fluorouracil in patientswith breast (13 of 53; 25%)

0 Adis International Limited. All rights reserved.

or pancreatic cancer (3 of 28; 11%).1119 Again, the
place of oxaliplatin in the management of these
malignancies will depend on whether these prom-
ising results are replicated in larger patient popu-
lations.

7.4 Tolerability

The cumulative dose-limiting toxicity in pa-
tients receiving oxaliplatin therapy is sensory neu-
ropathy. Acute symptoms, characterised by dys-
esthaesia and/or distal paraesthesia, are transient
but increase in duration and severity as the cumu-
lative dose of oxaliplatin increases. Some patients
experience functional impairment which may ne-
cessitate dosage adjustment,[48! but thisresolvesin
most patients within 3 to 4 months of oxaliplatin
discontinuation.[3d Unlike cisplatin, oxaliplatin is
not associated with appreciable renal or auditory
toxicity, and haematological toxicities are gener-
aly limited.

Thetoxicities of other chemotherapeutic agents
were moderately increased upon the addition of
oxaliplatininto theregimen, especially when given
in combination with agents with overlapping tox-
icity profiles. In 2 phase Il trials, significantly
higher incidences of diarrhoea and vomiting/
nausea were observed in patients receiving fluoro-
uracil-based chemotherapy with oxaliplatin com-
pared with those receiving the same regimen with-
out oxaliplatin.[5960 However, in most studies in
which oxaliplatin was combined with other agents,
dosage reduction of oxaliplatin or concomitant
therapies or additional growth factor support was
not necessary.

The compatibility of oxaliplatin with other
agentsrepresents an important aspect of thisdrug's
profile, alowing for maximally effective doses of
both agents to be maintained without a dangerous
risein toxicity.

In the treatment of colorectal cancer, the future
position of oxaliplatin relative to irinotecan or
raltitrexed will depend not only on the relative ef-
ficacy of these agents, but aso on their relative
tolerability. At present, comparative data are lack-
ing. In 1 preliminary report, oxaliplatin (combined
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with mitomycin C) was shown to be better toler-
ated than irinotecan (also in combination with mi-
tomycin C),[811 however, more data are necessary
to confirm these results.

Inaddition, thetolerability profile of oxaliplatin
has compared favourably with those of cisplatin
and paclitaxel ininitial comparative trials.

7.5 Conclusion

Oxaliplatin in combination with fluoroura-
cil/folinic acid is an effective treatment option for
patients with metastatic colorectal cancer. Al-
though initial results have failed to show any over-
all survival advantage of this regimen over fluoro-
uracil/folinic acid alone, thismay beaconsequence
of trial design and requires further examination.
Additional investigation of oxaliplatin in patients
with other cancers is warranted given the promis-
ing results achieved in early trials, most notably in
patients with platinum-pretreated advanced ovar-
ian cancer.
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