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The aim of this study was to compare the efficacy and tolerability of docetaxel to methotrexate and
5-fluorouracil in advanced breast cancer after anthracycline failure. A randomised multicentre trial
was conducted in 283 patients with advanced breast cancer who had failed previous anthracycline
treatment. Docetaxel at a dose of 100 mg/m? every 3 weeks (n=143) was compared with sequential
methotrexate and 5-fluorouracil (MF; n=139) given at day 1 and 8 every 3 weeks at dosages of 200 mg/
m? and 600 mg/m?, respectively. After progression, crossover to the alternative treatment group was
recommended. There was a significantly higher overall response rate in the docetaxel 42% (CR
8% + PR 34%) than in the MF arm 21% (CR 3% + PR 18%) (P<0.001). The median time to progression
(TTP) was 6.3 months in the docetaxel arm and 3.0 months in the MF arm (P<0.001). Docetaxel also
had a significantly higher response rate of 27% following crossover compared with MF (12%). Sig-
nificantly more side-effects (leucopenia, infections, neuropathy, oedema, asthenia, skin, nail changes,
alopecia) were seen in the docetaxel than in the MF group. However, grade 3 and 4 side-effects were
infrequent with both drugs, with the exception of fatigue, alopecia and infections. Median overall
survival (OS) including crossover phase was 10.4 months in the docetaxel and 11.1 months in the MF
arm (P=0.79). Based on the response rate and the primary endpoint of TTP, docetaxel is superior to
sequential methotrexate and 5-fluorouracil in advanced breast cancer after anthracycline failure.
© 1999 Elsevier Science Ltd. All rights reserved.

Key words: breast cancer, chemotherapy, docetaxel, anthracycline failure, methotrexate, 5-fluorouracil
Eur ¥ Cancer, Vol. 35, No. 8, pp. 1194-1201, 1999

INTRODUCTION
PRESENTLY THERE is no consensus on the choice of chemo-
therapy in advanced breast cancer after anthracycline con-
taining regimens have failed. Historically, response rates with
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a variety of regimens have been low and no regimen has been
shown to be superior to any other [1]. Phase II studies have
shown that single agent docetaxel is highly effective in meta-
static breast cancer [2] and retains efficacy also in anthracy-
cline-resistant breast cancer, with response rates ranging from
29 to 54% [3]. Therefore, we wanted to study whether the
results of conventional chemotherapy after anthracycline
failure could be improved. This phase III multicentre trial
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compared docetaxel at 100 mg/m? as a 1h infusion day 1
every 3 weeks with sequential methotrexate 200 mg/m? and
5-fluorouracil (5-FU) 600 mg/m? days 1 and 8 every 3 weeks
(MF). The choice of sequential MF as the comparison treat-
ment was based on a retrospective analysis of breast cancer
patients previously participating in a clinical trial with FEC
(5-FU, epirubicin, cyclophosphamide) polychemotherapy as
first line therapy at the Department of Oncology, Helsinki
University. In that retrospective analysis sequential metho-
trexate and 5-FU demonstrated the best and consistent
response of 28% [4]. A further advantage with the MF regi-
men was the favourable toxicity profile [5] and the previously
documented anti-tumoral activity in second line therapy of
advanced breast cancer [4,6-12].

PATIENTS AND METHODS

Study design

This was an open label, randomised phase III study com-
paring docetaxel with methotrexate and 5-FU after failure of
anthracycline treatment in advanced breast cancer. Crossover
to the alternative treatment group after relapse was recom-
mended. The primary endpoint was time to progression
(TTP). Secondary endpoints were response rates and toxi-
cities associated with the treatments. An additional objective
was to evaluate whether the order of administration of the
two alternative salvage therapies (docetaxel followed by MF
or MF followed by docetaxel) had an impact on overall sur-
vival. Quality of life analysis studies were done in the majority
of patients. The results of that part of the study will be pub-
lished separately.

Patient population

To enter the trial, the patients were required to have histo-
logically proven primary breast cancer that had progressed
during or after first line anthracycline treatment for advanced
disease or relapsed within 12 months after discontinuation of
adjuvant anthracycline therapy. The patients were required to
be =18 and <70 years old, with a performance score <2 and
with normal values of WBC (=3x10%1), platelets
(>100x10°1), serum bilirubin level, and serum creatinine.
Patients were ineligible if they had more than one previous
chemotherapy regimen for advanced disease (multiple endo-
crine treatments and radiotherapy were allowed), prior treat-
ment with taxanes, any concurrent serious medical illness,
clinical signs of cerebral or leptomeningeal metastases or a
history of other malignancy except contralateral breast can-
cer, basal carcinoma of the skin or i situ cervical cancer.
Only patients with measurable or nonmeasurable evaluable
lesions were eligible. Oral and written informed consent was
mandatory. The study was approved by the ethical commit-
tees of all the participating centres.

Examinations

A blood cell count (haemoglobin, leucocytes, neutrophils,
platelets), serum biochemistry (AST, ALT, alkaline phos-
phatase, bilirubin, creatinine, calcium, sodium, potassium),
ECG and staging investigations, which included chest X-ray,
bone scintigraphy or X-ray of pelvis and spine and ultrasound
or computer tomography (CT) of the liver, were performed
within 3 weeks of the inclusion.

Serum biochemistry was repeated once during every
course of treatment. Haematological nadir values were
recorded after each cycle on day 8. If the nadir leucocyte
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count was < 1.0x 10%/1, the haematological investigations were
repeated 3 days later. Lesions were assessed every third
course, at treatment discontinuation and every 3 months
during follow-up until progression. Response evaluation was
performed according to WHO recommendations with mod-
ifications suggested by the EORTC [13].

In measurable lesions, complete response was defined as
complete disappearance of all evidence of disease lasting for
>28 days and partial response as 50% or greater reduction of
tumour lasting for >28 days, without appearance of new
lesions. No change was defined as less than 50% regression,
but not more than 25% increase in tumour for at least 9
weeks and progressive disease as more than 25% increase in
tumour area or the appearance of new lesions. For lytic bone
lesions, complete response was defined as complete dis-
appearance of all lesions on X-rays, partial response as
decrease in the size of lytic lesions and progressive disease as
an increase in the size of existent lesions or appearance of new
lesions. For malignant effusions only three response cat-
egories were defined, complete response (disappearance of
effusion), no change (persistent effusion) and progressive
disease (new effusion). Partial (PR) and complete responses
(CR) were confirmed within 4-6 weeks after first identifica-
tion of objective response.

All adverse reactions were collected on the case report
forms during the study every 3 weeks on every visit. The
toxicity was graded according to the WHO criteria. Febrile
neutropenia requiring intravenous (i.v.) antibiotics was
recorded as WHO grade 3 infection. No bacteriological doc-
umentation of infection was required. Oedema and fluid
retention were graded 1-3 according to a scale developed by
Rhone-Poulenc Rorer for previous studies on docetaxel:
grade 1 fluid retention was defined as asymptomatic effusion
or transient oedema, grade 2 as effusion with dyspnoea or
distention or oedema not resolving during the night rest and
grade 3 as rest dyspnoea, tamponade, pronounced distention,
oedema with significant impairment or anasarca. Toxicity
and symptoms were recorded regardless of their relationship
to treatment.

Treatment programme

Docetaxel was given at a dose of 100 mg/m? as a 1-h infu-
sion. There was a 5-day oral premedication with dexa-
methasone or betamethasone 8 mg twice daily starting 12 h
before treatment. Methotrexate (200 mg/m?) was given as a
short infusion (<15’) and 5-fluorouracil (600 mg/m?) as a
bolus injection (<5’) 1 h after methotrexate administration on
days 1 and 8 every 3 weeks. Urinary alkalinisation was started
immediately after methotrexate by administration of 400 ml
isotonic NaHCO3 as a 1 h infusion, and continued as oral
therapy with NaHCO3; 2 to 3 grams three times daily for 2
days from day 2. Oral leucovorin (calcium folinate) 15 mg
four times daily for 2 days was started 24 h after methotrexate
administration. Patients with pleural effusion or ascites were
given 2 extra days of leucovorin rescue. No routine prophy-
lactic antiemetic drugs (except from the corticosteroids in the
docetaxel group) or prophylactic colony stimulation factors
were given in either treatment group.

The treatment was repeated every 3 weeks (next cycle
started on day 22) providing the WBC count was >3.0x10°/1
and platelets > 100x 10°/1. Otherwise the treatment was post-
poned by 1 week. If more than 1 week’s delay was necessary,
the doses were reduced by 10% and the treatment was given
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when levels of WBC >3.0x10%1 and platelets >50x10°/1
were reached. Treatment was discontinued if more than 3
weeks delay was necessary. The doses of the next course were
reduced by 10% if there was grade 4 leucopenia (WBC count
<1.0x10°/1) for more than 3 days and by 20% if the patient
had experienced febrile leucopenia (WBC count < 1.0x 10°/1) or
grade 4 thrombocytopenia (platelets <25x10°/1). Doses were
not re-escalated. At the beginning of the study all patients
were started at full doses of the two regimens, whilst after a
protocol amendment on 10 October 1995 patients with
impaired liver function (AST (aspartate amino transferase)
and/or ALT (alanine amino transferase) > 1.5 xupper normal
limit associated with alkaline phosphatase > 2.5 xupper nor-
mal limit) were treated with docetaxel at a reduced dose
(75 mg/m?) because the incidence of febrile neutropenia has
been shown to be significantly higher among these patients than
among patients with normal liver function [14]. The treat-
ment was recommended to be continued until objective signs
of disease progression or until intolerable toxicity developed.
Responding and stable patients were to receive at least six
treatment cycles and could continue treatment indefinitely
unless toxicity necessitated prior interruption of treatment. If
further chemotherapy was considered after disease progression,
salvage therapy with the alternative treatment group (crossover)
was recommended (MF for patients treated with docetaxel and
docetaxel for patients treated with MF). Toxicity and efficacy
data was collected only up to discontinuation of the initial
treatment except for crossover response and overall survival.

Statistical analysis

The sample size was calculated to allow the detection of a
50% difference in the time to progression (TTP) with a
power of 80% at the significance level of 0.05. Differences in
TTP and overall survival (OS) were tested by means of the

Recruited or accrued patients
(n=283)

Not randomised (n= )
Reasons (give all

violation of inclusion criteria
See table 1

Randomised patients
(n=1283)

Received test intervention as
allocated (MF}

Received standard intervention
as allocated (Docetaxel)

(n=140) (n=140)
Did not receive standard Did not receive test intervention as
intervention as allocated allocated
(n=3) (n=0)

Followed up (n= 140) J I Followed up (= 140)

Withdrawn (n= 0) Withdrawn (n=1)
Intervention ineffective (n= ) Intervention ineffective (n=0)
Lost to follow-up (n= ) Lost to follow-up (7=0)
Other (1= ) Other (n=1)

‘ Completed trial (n= 139) l

Completed trial (n= 140) |

Figure 1. Flow chart of the progress of patients through the

trial (adapted from Begg C, Cho M, Eastwood S, et al

Improving the quality of reporting of randomized controlled
trials: the CONSORT statement. JAMA 1996, 276, 637-639).

J. Sjostrom er al.

log-rank test, and treatment response (CR, PR, NC, PD) was
evaluated with the chi-square test for trends with CR classi-
fied as 4, PR as 3, NC as 2 and PD as 1. Univariate and
multivariate analyses were performed with Cox multivariate
regression to compensate the treatment comparisons for
potential influence of imbalanced prognostic factors on TTP.
All tests were two-sided and performed primarily in the
intention-to-treat population.

All the efficacy analyses were done according to the inten-
tion-to-treat (ITT) principle. The ITT population was
defined as all randomised patients except one, who in retro-
spect had no breast cancer recurrence. The analyses of
response, TTP (measured from the date of randomisation
until tumour progression or death or last follow-up visit) and
OS were done both on the ITT population and evaluable
patients. Eligible patients were those fulfilling all the inclu-
sion criteria. In the OS analysis of evaluable patients were
included all the eligible patients. In the TTP analysis of eva-
luable patients were included all the eligible patients who
received at least one course of treatment. Furthermore in the
analysis of response rate in the evaluable population was
included every eligible patient receiving at least one cycle of
treatment and having the reference lesions recorded at base-
line and at least on one study assessment.

Separate TTP subgroup analyses were performed in the
protocol on the patients with primary anthracycline resistance
(in patients with recurrence during anthracycline adjuvant
treatment or with PD as best response on first line anthracy-
cline treatment for recurrence); visceral metastases (meta-
stases in internal organs i.e. lung, pleura, liver, etc.); liver
metastases; soft-tissue metastases (metastases in skin, lymph
nodes, contralateral breast or subcutaneous tissue); bone
metastases; with metastases documented only at one organ
site or at three or more organ sites.

Table 1. Patient disposition and treatment discontinuation

Docetaxel MF
Patient disposition

Randomised 143 140
ITT population 143 139
Treated 140 140
Eligible 136 131
Eligible and evaluable for OS 136 131
Eligible and evaluable for TTP 134 131
Eligible and evaluable for RR 130 127
Crossed over to alternative treatment 48 74

Reason for treatment discontinuation n=268 (treatment ongoing
n=14)

Complete response 4 2
Progressive disease 69 112
Toxicity 30 4

Grade 3-4* 9 4
Death 8 5

Toxic death 3 1

Progressive disease 5 4
Patient refusal 12 3
Protocol violation 2 1
Lost to follow-up 0 1
Other 10 5

*QOedema was graded at a scale of 1-3. MF, methotrexate and
5-fluorouracil; ITT, intention to treat; OS, overall survival; TTP,
time to progression; RR, response rate.
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The toxicity analysis was performed on all the patients
receiving at least one course of treatment (z=279) and tested
with chi-square test for trends. The only data collected or
analysed in the crossover phase was response to treatment
and survival.

RESULTS
Randomisation and eligibiliry
A total of 283 patients with metastatic breast cancer were
randomised into this study between December 1994 and
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October 1997 from 22 centres in Scandinavia, Estonia and
Poland. The participating institutions and principal investi-
gators are listed in the acknowledgment. 143 patients were
allocated to the docetaxel and 140 patients to the MF arm
(Figure 1; Table 1). One patient in the MF arm was later
found to have no recurrence and was excluded from all the
efficacy analyses. Another 15 patients did not meet all the
eligibility criteria, 7 (5%) in the docetaxel arm and 8 (6%) in
the MF arm. Of these, 12 had received more than one chemo-
therapy regimen for metastatic breast cancer, 1 patient had

Table 2. Patient and tumour characteristics (n=282)

Characteristic

Docetaxel (n=143) (%) MF (n=139) (%)

Age
Median (range)
Menopausal status
Premenopausal
Postmenopausal
Unknown

Performance status, WHO
0
1
2

Axillary lymph node metastases at primary diagnosis
NoO
N1-3
NX
Hormone receptor status at primary diagnosis
ER+
ER-
Unknown
Disease free interval (DFI)
Median (range)
Previous chemotherapy
Adjuvant
Advanced disease
5-FU in the regimen
MF in the regimen

Anthracycline-containing chemotherapy
Adjuvant only
Advanced disease only
Both
None

Anthracycline resistance
Primary
Other

Previous hormonal therapy

Adjuvant
Advanced disease

Previous radiotherapy for recurrence

Organs involved at time of metastases
Visceral
Liver
Bone
Soft tissue

Number of organs involved
=1
=2
>3

Tumour lesions (% of pts)
Measurable disease
Evaluable disease only

50 (27-69) years 51 (26-69) years

18 (13) 11 (8)
122 (85) 127 (91)
32 1 (1)
45 (32) 38 (27)
81 (57) 79 (57)
17 (12) 22 (16)
35 (25) 42 (30)
92 (64) 88 (63)
16 (11) 9(M
50 (35) 43 (31)
57 (40) 61 (44)
36 (25) 35 (25)

1.56 (0-22.8) years 1.41 (0-10.2) years

70 (49) 62 (45)
120 (84) 121 (87)
99 (69) 96 (69)
44 (31) 46 (32)
24 (17) 17 (12)
117 (82) 119 (86)
2 (1) 2(D
0 (0) 1 (1)
50 (35) 51 (37)
93 (65) 88 (63)
43 (30) 40 (29)
61 (43) 50 (36)
56 (39) 52 (37)
105 (73) 96 (69)
73 (51) 57 (41)
66 (46) 54 (39)
69 (48) 70 (50)
50 (35) 53 (38)
57 (40) 46 (33)
36 (25) 40 (29)
124 (87) 131 (94)
19 (13) 8 (6)
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Figure 2. Time to progression (TTP) with docetaxel versus
methotrexate and 5-fluorouracil (MF) n =282, P<0.001.

never received previous anthracycline, 1 patient had a leuco-
cyte count which was too low, and in 1 patient the serum
creatinine value at inclusion was missing. Furthermore 3
patients, who never received any treatment due to rapidly
deteriorating performance status, were excluded from the
analysis of TTP and response in the evaluable patient subset.
A further 8 patients (4 in both arms) in whom the reference
lesions were recorded only at baseline were excluded from the
analysis of response rate in evaluable patients. The major
efficacy analyses followed the intention-to-treat principle and
included all the randomised patients except the 1 without
metastases. The magnitude of the difference in the efficacy
analyses of evaluable patients was virtually identical to the
ITT analyses.

Patient characteristics

There were no significant differences between the doce-
taxel and MF groups with respect to the patient character-
istics (Table 2). Only 14% of the patients were included after
adjuvant anthracycline treatment only. 36% of the patients
had primary resistance to anthracyclines (recurrence during
anthracycline adjuvant treatment or PD as best response on
first line anthracycline treatment). 69% of the patients in
both arms had received 5-fluorouracil (5-FU) containing
adjuvant or first line chemotherapy whilst 31% in the doc-
etaxel and 33% in the MF arm had received MF containing
adjuvant or first line chemotherapy (16% in the docetaxel
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arm and 17% in the MF arm had received both 5-FU and
MF containing chemotherapy previously).

Median follow-up of the 99 patients alive at the time of
analysis was 11 months (range 4-36).

Trearment compliance

The total number of courses administered was 1645, 887
in the docetaxel and 758 in the MF arm. The median number
of courses per patient was 6 (range 1-20) in the docetaxel and
4 (range 1-19) in the MF arm. The median relative given
dose per course (given dose per course/planned dose per
course) was 99% in both groups with ranges of 54-106% and
44-111% in the docetaxel and MF groups, respectively. The
median relative dose-intensity (given dose per time/planned
dose per time) was 95% (range 40-103%) in the docetaxel
and 94% (range 41-103%) in the MF group. 8 patients in the
docetaxel group received a starting dose of 75 mg/m? because
of elevated liver enzymes at baseline.

Time to progression

The median TTP was 6.3 months (range 2 days-19
months) in the patients treated with docetaxel and 3.0
months (range 6 days—29 months) in the MF arm (P<0.001)
(Figure 2). The significance level was the same in the evalu-
able patient population (z=265). In all the efficacy subgroup
analyses (listed in the statistics section), the median TTP was
significantly longer in the docetaxel group and the difference
was largest in the subgroup of patients with metastases at
only one organ site (7.2 versus 2.9 months; P<0.0001). In
univariate analysis of prognostic factors (shown in Table 2),
only WHO performance status less than 2, the presence of
bone metastases, ER positivity and docetaxel treatment pre-
dicted a longer TTP (Table 3). In the multivariate analysis of
these prognostic factors, WHO performance status of 2 pre-
dicted a shorter TTP, whilst oestrogen receptor positivity and
docetaxel treatment predicted a longer TTP.

Tumour response

The overall response rate (CR + PR) in the intention to treat
population was 42% in the docetaxel and 21% in the MF arm
(P<0.001) (Table 4). If the 14 cases non-evaluable for treat-
ment response were excluded, the corresponding response
rates were 46 and 22%, respectively. In 15 patients (8 in the
docetaxel group and 7 in the MF group) PR or CR response
was not confirmed within 4-6 weeks as stated in the protocol.

Table 3. Univariate and multivariate analyses of the correlation of patient and tumour prognostic factors on TTP

Univariate Multivariate analysis

Factor n Relative risk (95% CI) Pvalue Relative risk (95% CI) P value
Treatment group 282

MF versus docetaxel 1.72 (1.32-2.23) <0.001 1.60 (1.17-2.17) 0.003
Peformance status 282

1 versus 0 1.03 (0.77-1.39) 0.80 1.10 (0.78-1.57) 0.58

2 versus 0 1.90 (1.26-2.83) 0.002 1.73 (1.08-2.77) 0.022
Bone metastases 281

Yes versus no 0.68 (0.52-0.88) 0.004 0.75 (0.54-1.03) 0.08
ER 211

Positive versus negative 0.69 (0.50-0.93) 0.02 0.73 (0.53-1.01) 0.06

TTP, time to progression; CI, confidence interval; MF, methotrexate and 5-fluorouracil; ER, oestrogen receptor.
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Table 4. Response to treatment

Docetaxel MF
n=143 n=139
Response n (%) n (%)
Complete response 12 (8) 4 (3)
Partial response 49 (34) 25 (18)
No change 47 (33) 43 (31)
Progression 26 (18) 62 (45)
Non-evaluable 9 (6) 5 (4)

P=0.0001, chi-square test for trends. MF, methotrexate and
5-fluorouracil.

Excluding these responses, the response rates were 37% in
the docetaxel group and 16% in the MF group (P=0.0001).

Tolerabiliry

280 patients were evaluable for non-haematological safety
analysis (3 patients never received treatment in the docetaxel
group). 269 patients were evaluable for haematological tox-
icity analysis since data of haematological nadir-values were
missing in 11 patients. Haematological toxicity is reported as
both maximal toxicity per patient and maximal toxicity per
course and non-haematological toxicity only as maximal
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toxicity per patient. There were more cases of leucopenia,
infections, oedema, peripheral neuropathy, asthenia, nail
changes, skin toxicity, stomatitis, alopecia, allergy and diar-
rhoea in the docetaxel arm (Tables 5 and 6). One patient in
the docetaxel group had a mild anaphylactic reaction during
the second docetaxel infusion despite premedication. Con-
junctivitis was the only side-effect that occurred significantly
more often in the MF arm. All the causes of deaths during
study treatment were evaluated by an external reviewer.
There were 3 treatment related deaths in the docetaxel arm
(2 febrile leucopenias and 1 generalised infected erythro-
derma) and 1 in the MF arm (febrile leucopenia) (Table 1).
In the patient classified as dying from generalised skin toxicity
docetaxel treatment was continued despite skin and nail
toxicity, fluid retention, mucositis and febrile neutropenia
occurring at her fourth course. After her fifth course she
developed a generalised ulcerating skin reaction, mucositis,
extreme fatigue, massive oedema (15 kg gain of weight in 19
days) and leucopenic fever.

Reasons for treatment discontinuation

At the time of analysis 14 patients were still on treatment
with the first trial medication. The reasons for treatment
discontinuation in the other 269 patients are reported in
Table 1. Treatment discontinuation due to toxicity was more

Table 5. Non-haematological adverse events

Percent of evaluable patients (z = 280)

Grade 1 Grade 2 Grade 3 Grade 4

Docetaxel MF Docetaxel MF Docetaxel MF Docetaxel MF
Nausea 23 24 23 22 6 10 0 1
Stomatitis* 28 31 26 9 6 4 3 1
Diarrhoeat 17 16 34 20 10 9 0 1
Conjunctivitis 5 12 7 14 0 1 0 0
Infection* 16 18 23 13 23|| 6 3 0
Fluid retention* 22 16 37 9 3 2 ND ND
Peripheral neuropathy* 24 6 19 0 5 1 0 0
Asthenia* 5 3 23 6 12 2 0 0
Skin toxicity* 25 12 11 5 1 0 1 0
Alopecia* 4 21 17 11 71 16 3 1
Nail toxicity* 13 2 15 0 5 0 0 0
Local phlebitis 10 11 4 6 1 0 0 0
Allergy$ 14 4 0 1 1 0 1 0

*P<0.001, worse in the docetaxel arm. 1P<0.05, worse in the docetaxel arm. {P<0.01, worse in the MF arm. §<0.01, worse in the doce-
taxel arm. ||Includes febrile neutropenia. ND, not defined; MF, methotrexate and 5-fluorouracil.

Table 6. Haematological adverse events

Grade 1 Grade 2 Grade 3 Grade 4
Docetaxel MF Docetaxel MF Docetaxel MF Docetaxel MF
Per cent of evaluable patients (n=269)
Leucopenia* 5 21 14 25 35 13 42 3
Thrombocytopenia 7 3 0 4 2 2 1 4
Anaemia 38 24 11 18 2 2 0 0
Per cent of courses (n=1474)

Leucopenia 8 19 18 13 44 4 15 1
Thrombocytopenia 1.4 1.8 0.4 1.5 0.3 0.4 0.1 0.6
Anaemia 19 18 3 5 0.4 0.3 0 0

*P<0.0005, worse in the docetaxel arm. MF, methotrexate and 5-fluorouracil.
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Figure 3. Overall survival (OS) with docetaxel versus metho-
trexate and 5-fluorouracil (MF) =282, P=0.79.

common in the docetaxel arm (30 pts) mainly due to cumu-
lative toxicities, i.e. oedema (14 pts), peripheral neuropathy
(7 pts) or both (6 pts). Of the 34 patients who discontinued
treatment due to toxicity, 22 of 30 (73%) in the docetaxel
arm and 2 of 4 (50%) in the MF arm had received 6 or more
cycles of treatment.

Crossover treatment

At the time of analysis 122 patients were evaluable for
crossover response. 38 patients were still in remission on the
allocated treatment, which implies that 50% of eligible
patients were actually crossed over. 74 patients were crossed
over to docetaxel of whom 27% responded (CR + PR) and 48
patients to MF of whom 12% responded (P=0.03).

Owverall survival

In this crossover designed study a similar overall survival
was observed in the two arms (Figure 3). Median overall
survival was 10.4 in the docetaxel and 11 months in the MF
arm. The difference in survival remained non-significant even
after exclusion of the 16 ineligible patients (= 0.86).

DISCUSSION

The results of the present study demonstrate the superi-
ority of docetaxel over MF in terms of time to progression
and response rate. Overall survival was the same in both
arms. However, we were unable to assess the impact of doce-
taxel alone on survival, since patients were encouraged to
crossover upon progression to their originally assigned treat-
ment. After progression the patients in the MF arm were
more frequently crossed over to the alternative treatment.
Moreover, the response rate of docetaxel was significantly
higher than MF after crossover. Thus, any potential survival
advantage due to the higher efficacy of docetaxel may have
been offset by the better results of crossover treatment in the
MF group. The reason why fewer patients in the docetaxel
arm were crossed over could not be ascertained, since reasons
for not giving crossover treatment were not recorded in the
case report forms.

Our results are similar to those of a study reported by
Nabholtz and colleagues comparing mitomycin C-vinblastine
to docetaxel in a study with almost identical inclusion criteria
[15].

In accordance with the present study, Nabholtz and col-
leagues observed higher response rates (30 versus 12%) and
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longer TTP (19 versus 11 weeks) for patients randomised to
docetaxel. In that study the docetaxel group also experienced
a significantly prolonged survival (11.4 versus 8.7 months).
The preliminary results of another randomised study by
Chan and colleagues, comparing single agent docetaxel to
doxorubicin at a dose of 75 mg/m? after failure on alkylating
agents, has also recently been published [16]. The response
rate was higher in the docetaxel group (47 versus 32%).

The higher efficacy of docetaxel was achieved at the cost of
a less favourable toxicity profile. A higher fraction of patients
had to discontinue the treatment due to side-effects in the
docetaxel arm. The better efficacy of docetaxel and the design
of an unlimited number of cycles contribute to a high inci-
dence of treatment discontinuation due to toxicity, rather
than due to progression. However, only 29% of patients who
discontinued due to toxicity had received less than the plan-
ned 6 cycles. The high rate of grade 3 or 4 (26% of pts)
infections in the present study group might partly be due to
the fact that febrile neutropenia without bacteriological doc-
umentation was included in the infection rate. The low inci-
dence of severe nausea and vomiting in both treatment arms
was notable despite no routine prophylactic antiemetic treat-
ment except the corticosteroid premedication in the doce-
taxel arm. The incidence of grade 2 oedema (distention or
dyspnoea) was high in the docetaxel arm (37 versus 9% in the
MF arm) but the incidence of grade 3 oedema (rest dysp-
noea, significant impairment) was low and similar in both
treatment arms. We observed only one very mild allergic
reaction to docetaxel. 2 of the 3 treatment related deaths in
the docetaxel group were due to febrile leucopenia and one
due to generalised skin toxicity complicated by leucopenic
infection. However; some patients did receive 10-20 courses
of docetaxel without any severe toxicity indicating a con-
siderable inter-individual variability in the incidence of side-
effects. There was one treatment related death due to febrile
leucopenia in the MF group.

The relatively high incidence of side-effects may reflect our
inclusion of patients with grossly elevated liver enzymes [14].
Although the starting dose of docetaxel in these patients was
reduced by 25% at the latter part of the study, 16 patients
with elevated liver enzyme values were randomised before the
protocol was amended. The decision to include patients with
compromised liver functions reflects our commitment to
conduct the study in patients representing the common clin-
ical setting.

Another source of increased toxicity, particularly stomatitis
in the docetaxel group, may have been the 5-day corticoster-
oid premedication. Recent reported studies have confirmed
that a 3-day regimen is equally effective in preventing toxicity,
but is associated with significantly fewer complications [17].

Despite these considerations, however, it is obvious that
the toxicity with docetaxel was more pronounced than with
MF, and that the toxicity profile of docetaxel requires special
attention by the physician in order to optimise the results of
treatment with this drug in advanced breast cancer.

We conclude that single agent docetaxel at 100 mg/m?
every 3 weeks is preferable to days 1 and 8 MF every 3 weeks
in patients with metastatic breast cancer after anthracycline
failure. In this setting docetaxel induced more responses, and
TTP was significantly and substantially longer. We were
unable to identify any subgroup of patients for whom doce-
taxel was not more efficacious. Toxicities were more frequent
with docetaxel than with MF. Taken together with the results
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of other recently reported studies, these observations suggest
that single agent docetaxel should be considered as the treat-
ment of choice in metastatic breast cancer after anthracycline
failure.
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