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Phase II study of an oxaliplatin/vinorelbine combination in
patients with anthracycline- and taxane-pre-treated
metastatic breast cancer
Thierry Petita, Abdellatif Beniderb, Alejandro Yovinec, Philippe Bougnouxd,
Dominique Spaethe, Frédérique Maindrault-Goebelf, Daniel Sering,
Jean-Dominique Tigaudh, Jean Christophe Eymardi, Hélène Simonj,
Brigitte Bertauxk, Silvano Brienzak and Esteban Cvitkovicc

A phase II study was conducted to evaluate the safety

and efficacy of an oxaliplatin (OXA)/vinorelbine (VNB)

combination in metastatic breast cancer (MBC) patients

pre-treated with anthracyclines and taxanes. Patients

received OXA at 130 mg/m2 (2-h i.v.), day 1, and VNB days

1 and 8 at 24–26 mg/m2 repeated every 3 weeks. Forty-two

patients (median age 54; 64% with liver metastasis,

67% taxane resistant/refractory and 38% anthracycline

resistant/refractory) were treated. A median of 4 cycles of

treatment was given per patient, with 31% receiving 6 or

more. Eleven partial responses and 16 patients with stable

disease (five lasting more than 4 months) in 41 eligible

patients were seen, for an overall response rate of 26.8%

(95% confidence interval 14.2–42.9). Median follow-up was

15.9 months (7.2–30.6), median time to progression was 3.4

months and estimated overall survival was 12.7 months

(20 events). Thirty-three patients experienced (National

Cancer Institute Common Toxicity Criteria version 2)

grade 3–4 neutropenia (one case of febrile neutropenia)

and three patients had severe constipation requiring

hospitalization. Nine patients developed grade 3

OXA-specific neurotoxicity. There were no treatment-

related deaths. We conclude that OXA 130 mg/m2 (day 1)

and VNB 24 mg/m2 (day 1 and 8) combination given every

3 weeks is effective with a good safety profile in MBC

patients previously treated with anthracyclines and taxanes.
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Introduction
Breast cancer is the most common cancer diagnosed

in women and is second to lung cancer in terms of

female mortality [1]. Despite improvements in control

of localized disease, recurrent metastatic breast cancer

(MBC) remains common and survival from first relapse is

approximately 2 years, depending on multiple prognostic

factors [2]. Systemic chemotherapy is widely used in

MBC; the most commonly used agents being anthracy-

clines and taxanes, with growing evidence that patients

may benefit from the combined application of both

compounds [3]. Their combination, both in adjuvant

and first-line metastatic settings, is rapidly increasing,

creating a need for new treatment strategies for patients

with progressive disease after these therapies or at risk

of developing cumulative toxicities.

The success of further chemotherapies after failure of

anthracyclines and taxanes has been generally modest.

Active single agents yield response rates of 15–30% in this

setting [4–7] and their sequential use is preferred for the

management of patients with limited asymptomatic

disease. For patients with more extensive or symptomatic

disease, many oncologists prefer combination therapies

because, even if the advantage in terms of survival has not

been demonstrated to date, they seem to offer better

results in terms of response rate and progression-free

survival that could be translated to better control of

symptoms. The most promising combinations are those

including 5-fluorouracil (5-FU) or capecitabine with

platinum compounds, vinorelbine (VNB) or gemcitabine

[8–11]. However, the best choice of treatment in this

difficult clinical setting is still a matter of controversy and

requires further investigation.

VNB, a vinca alkaloid derivative, interferes with tubulin

assembly during mitosis and is active as a single agent in

MBC, with response rates of 15–44% depending on
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previous treatment [4,12,13]. VNB has been extensively

evaluated in combination regimens and remarkable

results have been achieved in combination with taxanes

[14], 5-FU [15,16] and cisplatin [11]. The main dose-

limiting toxicities are severe neutropenia, peripheral

sensory neuropathy and neuro-constipation.

Oxaliplatin (OXA) is a diaminocyclohexane platinum

compound that binds DNA, blocking replication and

transcription, resulting in apoptosis [17]. Cells with

mismatch repair deficiency, resistant to a variety of anti-

cancer drugs including doxorubicin and several platinum

compounds, are sensitive to OXA [18,19]. Human breast

cancer has shown decreased mismatch repair with

epigenetic mechanisms after doxorubicin-based treat-

ment [20]. OXA has shown preclinical activity in

paclitaxel- and anthracycline-resistant cell lines and

additive or synergistic cytotoxicity with most agents

tested to date [18]. It has shown activity in MBC patients

previously treated with anthracyclines and/or taxanes

both as a single agent [21] and in combination with 5-FU

[8]. It has a favorable safety profile, limited to mild

hematotoxicity and characteristic cumulative neurosen-

sory toxicity that is largely reversible after treatment

discontinuation [22].

The rationale for combining OXA and VNB in this phase

II trial was that both are active in MBC, and each agent

has a different mechanism of action, which may aid in

circumventing resistance. Furthermore, preclinical synergy

has been reported between VNB and platinum com-

pounds [18,23]. Another phase II trial was started

simultaneously to investigate the addition of continuous

infusion 5-FU to the OXA/NVB combination in the same

indication [24].

OXA 130 mg/m2 every 3 weeks and VNB 26 mg/m2 on

days 1 and 8 of a 21-day cycle has been shown to be

feasible and safe in non-small cell lung cancer [25]. Given

the prevalence of hepatic metastases in MBC, a factor

that alters the pharmacodynamics of VNB, a slightly lower

starting dose of VNB (24 mg/m2/day) was used in this

study to provide a wider safety profile for pre-treated and

fragile patients [26].

Patients and methods
Women over 18 years old with a WHO performance status

(PS) of 2 or better and confirmed MBC were eligible. To

be eligible, patients had to have received at least one

taxane-based regimen and an anthracycline regimen

administered either as adjuvant therapy or for metastatic

disease, and no more than three lines of chemotherapy

(including adjuvant treatment); have documented dis-

ease progression within 12 months of the most recent

taxane-containing regimen; and at least one unidimen-

sionally measurable lesion measured by appropriate

imaging within 4 weeks of inclusion. Patients were

excluded if they had received previous chemotherapy

within 4 weeks of enrollment (6 weeks for nitrosoureas

and mitomycin C) or prior radiation treatment of any

target lesions; had brain metastases; had only bone

metastases, carcinomatous lymphangitis, ascites or pleur-

al effusion as proof of metastatic disease; had grade 2 or

higher [National Cancer Institute Common Toxicity

Criteria (NCI-CTC)] peripheral neuropathy; or had

received prior treatment with either of the trial drugs

or any other platinum compound. Signed informed

consent was obtained from all patients according to

French and Moroccan legal requirements.

This was a multicenter, phase II, single-arm trial of the

combination of VNB given as an i.v. bolus of 24 mg/m2 on

days 1 and 8, and OXA given on day 1 over 2 h every

3 weeks. In patients with less than grade 2 toxicity during

cycle 1, VNB was to be increased to 26 mg/m2 on days

1 and 8 for subsequent cycles. Treatment was continued

until disease progression, unacceptable toxicity or patient

refusal. If grade 4 thrombocytopenia and/or grade 4

neutropenia occurred, day 8 VNB was omitted. If these

toxicities lasted more than 1 week or were accompanied

by fever or infection, the OXA dose was reduced to

100 mg/m2 and VNB was reduced by successive steps of

2 mg/m2 to a minimum of 20 mg/m2 before treatment was

discontinued. Doses were delayed to allow the patient to

recover to at least 1500 neutrophils/mm3 or 100 000

platelets/mm3, with a maximum delay of 2 weeks before

the patient was taken off study. No granulocyte colony-

stimulating factor was to be used. If acute pharyngo-

laryngeal dysesthesia occurred, the OXA infusion was

made over 6 h. In the event of paresthesia accompanied

by pain lasting for more than 1 week, OXA was reduced

to 100 mg/m2 and VNB to 22 mg/m2, as was the case for

any other neurotoxicity lasting for at least 21 days or

with functional impairment lasting between 1 and 3

weeks. If symptoms persisted the dose could be

reduced to a minimum of 85 mg/m2 OXA and 20 mg/m2

VNB. Treatment was discontinued if functional impair-

ment or continuation of symptoms persisted despite

maximal dose reduction. No dose re-escalation was

permitted.

Using a Simon two-stage minimax design (10% lowest

response rate, 25% optimal response rate, 5% a error, 20%

b error), 40 patients were required [27]. Twenty-two

patients were planned in a first step. If three or more

responses were observed in this cohort, at least 18

additional patients were planned.

Safety was assessed according to NCI-CTC version 2,

except for neurotoxicity, which was assessed according to

an OXA-specific scale adapted from Lévi et al. [28].

Tumor response was assessed by the investigator using

RECIST criteria [29]. To be considered evaluable for
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efficacy patients had to have received at least 2 treatment

cycles or have early disease progression. Efficacy was

analyzed only in eligible patients, and according to

clinical resistance status with respect to anthracyclines

and taxanes. Several definitions of clinical resistance have

been proposed [8,11,21,30–32], but none is universally

accepted or prospectively validated, and all are arbitrary

and exploratory. For this study, patients were considered

to be refractory/resistant when disease progression could

be reliably established within 6 months of the last drug

administration in adjuvant treatment and/or within

3 months of last administration for metastatic disease.

All other patients were assessed as potentially sensitive

(modified from [30]).

Median time to progression (TTP) and overall survival

were calculated using the Kaplan–Meier method, based

on all eligible patients. The data acquisition cut-off date

was 26 February 2003.

Results
Forty-two patients were treated between August 2000

and July 2002 in a total of nine centers in France and

Morocco. One patient was considered ineligible after

being identified as having documented disease progres-

sion 45 months after taxane-based therapy.

Table 1 shows the characteristics of all treated patients.

The median age was 54 years (range 32–72) and 90% of

patients had a WHO PS of 0–1. All patients were

metastatic at study entry, with liver involvement in 64%

of cases.

Resistance rates to anthracyclines and more particularly

taxanes were high, with 28 patients (67%) being assessed

as taxane refractory/resistant and 16 patients (38%) as

anthracycline refractory/resistant. Overall, 13 patients

(31%) were assessed as refractory/resistant to both

agents.

Of the 41 eligible patients, three had no evaluation of

response because they withdrew due to toxicity after 1

cycle; one patient experienced grade 2 cold-related

dysesthesia and pharyngo-laryngeal spasm, another had

grade 2 asthenia with nausea and vomiting, and the third

had grade 3 vomiting with dehydration, weight loss and

persistent grade 2 paresthesia.

Eleven partial responses were reported in the 41 eligible

patients, giving an overall response rate of 26.8% [95%

confidence interval (CI) 14.2–42.9; Table 2]. Sixteen

patients had stable disease, lasting 4 months or more in

five patients. The primary site of metastatic disease for

the majority of responders (82%) was the liver, with bone

45% and lymph nodes 45%. These responding patients

received a median of 6 cycles of treatment (range 3–9).

A response was observed in three of 15 (20%) patients

refractory/resistant to taxanes, and two of 13 (15%)

patients refractory/resistant to anthracycline and taxanes

(Table 3).

The median response duration for the 27 eligible patients

with either a partial response or stable disease was 3.1

months (95% CI 2.8–3.4); seven patients had responses

lasting 6 months or more (6.3, 7.9, 8.2, 10.7, 6.1 + , 8.3 +

and 17.0 + months). Median TTP in the 41 eligible

patients was 3.4 months (95% CI 2.0–4.8; Fig. 1). As of 26

February 2003, with a median follow-up of 15.9 months

(7.2–30.6), 22 patients (54%) were still alive and the

median overall survival was estimated at 12.7 months

(95% CI 7.7–17.6).

Table 1 Patient characteristics at study entry

Total (n = 42)

Age (years) [median (range)] 54 (32–72)
WHO PS 0/1/2 26/12/4
Disease characteristics at diagnosis [n (%)]

local or locally advanced 36 (82)
metastatic 8 (18)

No. involved organs [median (range)] 2.5 (1–7)
Site of involved organs [n (%)]

liver 27 (64)
lymph nodes 17 (41)
bone 17 (41)
lung 17 (41)
pleural 10 (24)
breast ipsilateral 10 (24)
skin 6 (14)

Abnormal laboratory parameters [n (%)]
LDH elevated 21 (50)
CA 15-3 50–299 IU/ml 16 (38)
CA 15-3 Z 300 IU/ml 6 (14)

Prior surgery [n (%)] 39 (93)
Prior radiotherapy [n (%)] 34 (81)
No. prior lines chemotherapy [n (%)]

1 4 (10)
2 25 (60)
3 13 (31)

Time since last chemotherapy (months) [n (%)]
< 2 20 (48)
2–8 13 (31)
Z8 9 (21)

Status after prior chemotherapy [n (%)]
taxane refractory/resistant 28 (67)
anthracycline refractory/resistant 16 (38)
refractory/resistant to both 13 (31)

Median time between last chemotherapy and study
treatment (months) [n (%)]

2.23

Prior hormone therapy [n (%)] 28 (67)
Positive hormonal receptors [n (%)] 15 (36)

Table 2 Patient response in eligible patients

Total (n = 41)

Partial response 11
Stable diseasea 16
Progressive disease 11
No effect 3
Overall response rate (95% CI) 26.8% (14.2–42.9)

aIncluding three patients with unconfirmed partial response/five patients lasting
4 months or more.
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In 29 of the 42 treated patients (69%), the dose of VNB

was not increased at cycle 2, due to neutropenia (21

patients), nausea/vomiting (five patients), asthenia (four

patients) and neuro-constipation (two patients). In two

patients, the dose was not increased despite the absence

of toxicity after cycle 1.

In total, 189 cycles were administered with a median of 4

cycles per patient (range 1–9). Thirteen patients (31%)

received 6 cycles or more. While the relative dose

intensity for patients receiving fewer than 4 cycles was

0.98 for OXA and 0.82 for VNB, these figures fell to 0.84

and 0.77, respectively, for patients receiving more than 6

cycles. Twenty-nine patients experienced delay of at least

1 cycle, with 11 patients (28%) experiencing 3 or more. In

total, 65 cycles were delayed, although only 15 were for

more than 1 week. Cycle delays were mainly due to

hematological toxicity (69%), particularly neutropenia

and neurotoxicity.

Sixteen patients (38%) experienced at least one dose

reduction accounting for a total of 22 dose reductions –

eight involving both agents, nine OXA alone and five

VNB alone. Dose reductions were due to neurotoxicity

(seven patients), hematotoxicity (five patients) and

gastrointestinal toxicity (four patients). The administra-

tion of VNB on day 8 was delayed for more than 3 days in

five instances and was canceled 39 times (21% of cycles).

The most common toxicities were hematological and

neurological (Table 4). Thirty-three patients (79%)

experienced grade 3–4 neutropenia including 20 (48%)

with grade 4 neutropenia, although there was only one

case of febrile neutropenia. Three patients experienced

grade 3–4 neuro-constipation requiring hospitalization a

total of 5 times. Peripheral neurotoxicity (OXA-specific

scale) was mostly mild to moderate with nine patients

(21%) experiencing grade 3 toxicity. The median

cumulative OXA dose for these nine patients was

731.3 mg/m2 – almost 50% higher than the median

cumulative OXA dose in all treated patients (501.3 mg/

m2; Table 5).

Discussion
Finding an appropriate treatment for MBC in patients

who have already exhausted standard options of taxanes

and anthracyclines is currently critical. The problem of

cumulative toxicity is compounded by drug cross-

resistance. As long-term survival prospects are relatively

poor, it is essential to provide palliative treatment,

reducing the tumor burden without excessive toxicity.

The single-agent versus combination question in this

setting is still a matter of controversy. In the absence of

randomized trials, combination therapy could be pro-

posed to and patients with high-volume visceral or

symptomatic disease. The present OXA/VNB combina-

tion was conceived in this light, and the study aimed to

determine the safety profile and the activity of the

combination in this particular setting.

The response rate of 27%, the median TTP of 3.4 months

and the median overall survival of 12.7 months achieved

in this study fall within the range of a number of other

single-agent and combination regimens that have been

evaluated in this indication [5,6,8–11,24,33–36], although

higher response rates and/or median TTP have been

Fig. 1
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Table 3 Resistance status of responding patients compared with
all eligible patients (responders/eligible)

Anthracycline status Taxane status

Sensitive
(n = 13)

Resistant/refractory
(n = 28)

Sensitive (n = 26) 6/11 3/15
Resistant/refractory (n = 15) 0/2 2/13

Includes all the responders at dose level 2.

Table 4 Worst toxicities per patient (NCI-CTC) (n = 42)

Grade 3 [n (%)] Grade 4 [n (%)] Grade 3/4 [n (%)]

Neutropenia 13 (31) 20 (48) 33 (79)
Anemia 2 (5) 1 (2) 3 (7)
Thrombocytopenia 7 (17) – 7 (17)
Constipation 2 (5) 1 (2) 3 (7)
Nausea 3 (7) – 3 (7)
Vomiting 2 (5) – 2 (5)
Neurological toxicitiesa 9 (21)

aAccording to the OXA-specific scale [28]
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reported in regimens incorporating 5-FU or capecitabine

in two- or three-agent combinations with OXA, VNB or

gemcitabine or cisplatin. Single-agent capecitabine has

been demonstrated to be effective in this setting with an

overall response rate of 9–28%, a median TTP of 3.5–4.9

months and an overall survival of 9.4–15.2 months in

several phase II–III trials [6,7,37,38]. The main drawback

observed with capecitabine monotherapy is the 10–20%

rate of discontinuation and up to 40% reduction of the

recommended dose, mostly due to gastrointestinal

toxicity and hand–foot syndrome.

The response rate reported for the combination of

cisplatin and VNB in a phase II trial in 36 patients [11]

(47.2% including 5.6% complete responses) is among the

highest ever in this setting. However, the median TTP

and overall survival (3.7 and 8.3 months, respectively)

observed are in line with those observed in our study.

With the combination of OXA and 5-FU [8], a response

rate of 27% (95% CI 16.3–39.1) with a median TTP of 4.8

months and median overall survival of 11.9 months were

reported. Interesting preliminary results of a randomized

trial comparing 5-FU combined with either OXA or VNB

have recently been presented in an abstract [39].

Response rates observed in both arms compare well with

our study (5-FU-VNB: 27.5%; 5-FU-OXA: 23.5%)

although both arms had slightly higher TTP and overall

survival (5-FU-VNB: TTP: 5.3 months, overall survival:

16.4 months; 5-FU-OXA: TTP: 4.4 months, overall

survival: 14.1 months). Another trial using the triple

combination of OXA/VNB/5-FU in the same indication

has also been recently reported in an abstract with an

overall response rate of 34.8% (95% CI 21.3–50.3%), a

TTP of 5.67 months and an estimated overall survival of

18.75 months. Of interest, an unpublished pilot phase II

trial of single-agent OXA in the same indication was

stopped early due to a lack of objective response among

patients before the interim analysis (four of 16 patients

with stable disease).

It should be noted that in the present study four of the 11

partial responses lasted for at least 6 months, while 82%

of responders had liver metastases. Indeed, patients had

multiple disease sites including a prevalence of visceral

metastases and a significant number had evidence of high

tumor burden, including 50% with elevated lactate

dehydrogenase and 52% with more than 50 IU/ml

CA15-3 at baseline. In addition, 67% were resistant or

refractory to taxanes and 38% were resistant or refractory

to anthracyclines, with 31% resistant and/or refractory to

both. Interestingly, responses were observed within all

categories of resistance status.

Taking into account the prior exposure of the cohort, the

treatment was reasonably well tolerated. Overall, 30% of

patients received at least 6 cycles of treatment, although

the relative dose intensity of both agents decreased in

patients receiving more than 3 cycles due to treatment

delay, mainly hemato- and neurotoxicity. Neutropenia was

widespread and often grade 3–4, as expected with VNB

considering the population’s pre-treatment profile. How-

ever, grade 3–4 neutropenia was complicated with fever

in only one patient (2%). This compares well with other

combinations such as 5-FU/OXA (0–2%) or cisplatin/VNB

(0%) and is lower than with the 5-FU/VNB combination

(up to 33%) in this setting [8,11,36,39,40]. No hemato-

logical growth factors were administered during this trial,

required in almost 50% of patients treated with cisplatin/

VNB [11].

Neurotoxicity, as expected, was linked to the cumulative

dose of both compounds. All patients who received more

than 600 mg/m2 OXA and more than 140 mg/m2 VNB

experienced at least grade 1 toxicity. The level of grade 3

OXA-specific scale neuropathy observed (21%) is higher

than observed with the 5-FU/OXA combination (6–8%)

and with the cisplatin/NVB combination (3%). It should

be noted, however, that in the trial with the cisplatin/

NVB combination [11], the number of cycles was limited

to 6 and the evaluation of neuropathy was performed

using a different scale (WHO scale), which makes

observations difficult to compare. The occurrence of five

cases in three patients of grade 3–4 neuro-constipation

requiring hospitalization is of concern. This severe

constipation is thought to be related to VNB, but may

be aggravated by its combination with OXA. Otherwise,

most toxicities were mild to moderate. As the majority

of patients did not have an increased VNB dose at

cycle 2 due to toxicity experienced during the first cycle,

24 mg/m2 VNB should be retained as the recommended

dose for this combination. It should be noted, however,

that in 11% of cycles at the recommended dose one of

Table 5 Neurological clinical toxicity according to OXA cumulative dosea

Grade 0 Grade 1 Grade 2 Grade 3 Total

Cumulative OXA dose (mg/m2)
median 128.9 487.4 490.6 731.3 501.3
range – 226.4–1173.4 128.5–1195.9 257.4–1061.0 128.5–1195.9

Cumulative VNB dose (mg/m2)
median 23.6 165.3 183.6 211.5 172.9
range – 90.6–392.6 48.1–386.8 45.2–416.1 23.6–416.1

aAccording to the OXA-specific scale [28]
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the two agents was reduced and in 21% of cycles the day

8 infusion of VNB was canceled.

This OXA (130 mg/m2 2-h infusion day 1) and VNB

(24 mg/m2/day, days 1 and 8) combination, administered

every 3 weeks, is active and can be safely administered to

MBC patients previously treated with taxanes and

anthracyclines, and who have relapsed within 12 months

of taxane chemotherapy. Other combinations including

both study compounds are being investigated for use in

this difficult clinical context.
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