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ABSTRACT
Objective: To determine the efficacy, toxicity and prognostic factors associated with adriamycin x 4 cycles plus
cyclophosphamide, methotrexate and 5-fluorouracil x 6 cycles in the adjuvant treatment of high-risk breast
cancer.
Patients and Methods: The records of patients who were offered adriamycin x 4 and cyclophosphamide,
methotrexate and 5-fluorouracil x 6 or other anthracycline-based chemotherapy regimen at the Queen Mary
Hospital between November 1996 and August 2003 were reviewed. The demographics, pathological data, details
of chemotherapy, and data on relapse pattern, survival and treatment-related toxicity for those where this
regimen was used as adjuvant therapy, were compiled and analysed.
Results: Forty patients treated with adriamycin x 4 and cyclophosphamide, methotrexate and 5-fluorouracil x 6
were included in the present analysis. Median age was 43 years (range, 30 to 69 years). The overall stage
distribution was: stage I (0%), stage II (15%), stage III (85%), and stage IV (0%). All patients received
4 cycles of adriamycin and 96.0% received 6 cycles of cyclophosphamide, methotrexate and 5-fluorouracil.
Radiotherapy and tamoxifen were given to 80% and 65% patients, respectively. At a median follow-up of 3.4
years, 9 patients relapsed, of whom 8 succumbed to their diseases and 1 patient remained alive. One patient
died of an unrelated medical illness. Distant metastasis was the main cause of failure. The projected 5-year
overall survival was 71.4% and 5-year disease-free survival was 69.7%. Most common side effects were nausea
and vomiting.
Conclusions: Adjuvant chemotherapy with adriamycin x 4 plus cyclophosphamide, methotrexate and 5-
fluorouracil x 6 for postoperative high-risk carcinoma of the breast demonstrated satisfactory efficacy in survival
and good tolerability. It is likely that the failure to identify significant independent prognostic factors was a
result of the small sample size.
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INTRODUCTION
Adjuvant chemotherapy in breast cancer has long
been dominated by cyclosphosphamide, methotrexate
and 5-fluorouracil (5-FU) [CMF], and adriamycin (A;
doxorubicin) and cyclosphosphamide (AC). Subsequently,
study by the National Surgical Adjuvant Breast and
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Bowel Project (NSABP) B-231 concluded that there was
no significant differences in disease-free survival (DFS)
and overall survival (OS) between 6 cycles of CMF and
4 cycles of AC in patients aged ≤49 or ≥50 years with
carcinoma of breast.

In terms of efficacy, adjuvant chemotherapy using CMF
reduces the annual odds of recurrence and death of
patients with early breast cancer (± standard deviation)
by 24% (± 3%) and 14% (± 4%), respectively.1 A com-
parison between all CMF- and all AC-treated patients
demonstrated no significant differences in relapse-
free survival (87% at 5 years in both groups, p = 0.9),
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event-free survival (83% and 82%, p = 0.6), or survival
(89% and 90%, p = 0.4). There were no significant dif-
ferences in relapse-free survival, event-free survival, or
survival between CMF and AC in patients aged ≤49
or ≥50 years.

Overview data2 demonstrated that about 6 months of
anthracycline-containing regimens resulted in a reduction
in annual odds of 12% (± 4%) and 11% (± 5%) for re-
currence or death, respectively, compared with 6 cycles
of CMF.

To our knowledge, the use of combined A plus CMF in
Asian patients was rarely reported. The purpose of the
present study therefore was to determine the efficacy
and toxicity of this modified regimen (A x 4 plus CMF
x 6) in our patient cohort by retrospectively retrieving
and analysing data of patients who received this regi-
men in our institution.

PATIENTS AND METHODS
Patient Selection
From November 1996 to August 2003, a total of 40
patients with stage III disease or high-risk stage II dis-
ease of carcinoma of breast who had received A x 4 plus
CMF x 6 as adjuvant chemotherapy were identified from
our database. High-risk patients were defined as patients
aged <35 years, with non-hormone-responsive tumour
and grade 3 disease. 104 stage III and 59 high-risk stage
II breast cancer patients were treated with other chemo-
therapy regimens such as FAC/FEC, AC and docetaxel
during the same period.

Treatment Regimen
A 75 mg/m2 was administered by intravenous bolus
once on a 21-day cycle for 4 cycles followed by CMF
(cyclophosphamide 150 mg orally daily days 1-14;
methotrexate 40 mg/m2 intravenously days 1 and 8;
5-FU 600 mg/m2 intravenously days 1 and 8; repeated
on a 28-day cycle) for 6 cycles. Radiotherapy was de-
livered in those patients with T3/T4 tumour, N2/N3 nodal
disease as well as those with N1 disease with evidence
of extranodal disease. Tamoxifen was offered to all pa-
tients with hormone-responsive tumour at completion
of chemotherapy or radiotherapy.

Follow-up Practice
During the A phase of treatment, patients were seen in
the outpatient clinic on day 1, subsequently on day 15
for nadir and day 22 for a further course. During each
visit, history, examination and complete blood count were

done. Toxicity, including haematological, gastrointestinal
and skin side effects, was assessed at every visit.

During CMF treatment, patients were seen in the out-
patient clinic on day 1 and received chemotherapy on
an outpatient basis on day 1 and day 8, and subsequently
on day 15 for nadir and day 29 for another course.

Table 1. Clinical and pathological characteristics of patients with
postoperative carcinoma of breast.

Clinical and pathological characteristics No. of
patients (%)

Age (years) [median (range)] 43 (30-69)
Location of primary tumour

Left breast 22 (55.0)
Right breast 18 (45.0)

Menopausal status
Premenopausal 27 (67.5)
Perimenopausal 1 (2.5)
Postmenopausal 8 (20.0)
Unknown 4 (10.0)

T stage
1 10 (25.0)
2 25 (62.5)
3 4 (10.0)
4 1 (2.5)

N stage
0 1 (2.5)
1 5 (12.5)
2 21 (52.5)
3 13 (32.5)
Unknown 0 (0.0)

No. of involved nodes
0 1 (2.5)
1-3 5 (12.5)
4-9 21 (52.5)
10+ 13 (32.5)

Histological differentiation
Well 0 (0.0)
Moderate 12 (30.0)
Poor 26 (65.0)
Unknown 2 (5.0)

AJCC stage grouping
0 0 (0.0)
I 0 (0.0)
II 6 (15.0)
III 34 (85.0)
IV 0 (0.0)

Oestrogen receptor status
Negative 15 (37.5)
Positive 25 (62.5)

Progesterone receptor status
Negative 14 (35.0)
Positive 26 (65.0)

c-erb-B2 status
Negative 15 (37.5)
Positive 19 (47.5)
Unknown 6 (15.0)

Lymphovascular invasion
Yes 27 (67.5)
No 4 (10.0)
Unknown 9 (22.5)

Abbreviations: AJCC = American Joint Committee on Cancer; c-erb-B2 =
human epithelial growth factor receptor 2 gene.
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During each visit, history taking, physical examination
and blood test for assessment of chemotherapy-related
toxicity (CTC) and fitness of chemotherapy were
performed. CTC was graded according to common
toxicity criteria (CTC version 2). After completion of
chemotherapy, patients were followed up every 3 to 4
months for the first 2 years, 4 to 6 monthly for the third
to fifth years, and then annually. During each visit,
medical history, physical examination and carbohydrate
antigen 15.3, and annual mammogram/ultrasonography
of breast were performed.

Statistical Analysis
The survival of each patient was calculated from the
chemotherapy starting date. DFS was calculated as
the chemotherapy starting date to the time of recur-
rence. Survival curves were plotted by the Kaplan-Meier
method3 with Statistical Package for the Social Sciences
(SPSS, Chicago, IL, USA) software. Cox’s proportional
hazards model was used for multivariate analysis to de-
termine any significant prognostic factors. Log-rank test
was used to compare the difference in survival curves.

RESULTS
Patient and Pathological Data
The median age was 43 years. The oestrogen receptor
(OR)-positive to OR-negative ratio was 3:2. Details of
patients and pathological data are shown in Table 1.

Treatment
The majority of patients received all the planned chemo-
therapy at full doses. 100% planned cycle of A and

96% planned cycles of CMF were given to patients. The
details are shown in Table 2.

Survival Data
With a median follow up of 3.4 years, the projected OS
curve is shown in Figure 1. The projected 5-year OS
rate was 71.4%. Eight patients died from metastatic
disease and 1 patient died from an unrelated medical
illness. The projected DFS is shown in Figure 2; the
projected 5-year DFS was 69.7. Nine of the 40 patients
relapsed. Of these, 4 relapsed in bone, 3 relapsed in liver
and bone, and 2 relapsed in lymph nodes. The projected
OS and projected DFS are shown separately for those
women with 1 to 3 nodes, 4 to 9 nodes and ≥10 nodes,

Table 2. Summary of received treatment.

Variable Result

Adriamycin
Percent of planned cycles 100.0
Percent of given dose 99.38
CMF

Percent of planned cycles 96.0
Percent of given dose 100.0

Tamoxifen
OR-positive patients 92.0
OR-negative patients 20.0
Percent of cycles omitted 2.25
Percent of dose-reduced cycles 1.53
Percent of cycles delayed 26.2
Radiotherapy (percent of patients) 80.0
Tamoxifen (percent of patients) 65.0
Cycles received exactly on time (percent of patients) 12.5

Treatment at full dose
Percent of patients 95.0
Percent of cycles 98.47

Abbreviations: CMF = cyclophosphamide, methotrexate and 5-fluorouracil;
OR = oestrogen receptor.
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Figure 1. Overall survival for postoperative carcinoma of breast.

Figure 2. Disease-free survival for postoperative carcinoma of
breast.
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respectively, in Figures 3a and 3b. These data are also
shown separately for those women with OR-positive
and OR-negative, progesterone receptor (PR)-positive
and PR-negative disease in Figures 4 and 5, respectively.
The log rank test results show that the survival of
hormone-responsive patients was not statistically dif-
ferent from non-hormone-responsive patients. Palliative
chemotherapy was given for all patients who relapsed.

Prognosis Data
Table 3 shows the clinical and pathological and DFS
and OS data. In univariate analysis, no statistically
significant independent prognostic factor was identi-
fied. The number of involved nodes was found to be
approaching significance, with a p value of 0.064.

Table 3 shows the details of prognostic factors for DFS
and OS.

Toxicity Data
Table 4 shows the chemotherapy-related gastrointestinal
and haematological side effects. Most common side
effects were grade 1 nausea and vomiting, grade 2
anaemia and grade 1 thrombocytopenia were noted in
30% and 37.5% of patients during chemotherapy,
respectively. Twenty six percent of the total treatment
cycles were delayed due to bone marrow suppression
and 42.5% of patients had at least 1 episode of grade
4 neutropenia during their chemotherapy period. Only

Figure 3. (a) Overall survival for postoperative carcinoma of breast
according to number of involved nodes. (b) Disease-free survival
for patients with postoperative carcinoma of breast according to
number of involved nodes.
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Figure 4. Overall survival for postoperative carcinoma of breast
according to oestrogen receptor (OR) status.

Figure 5. Overall survival for postoperative carcinoma of breast
according to progesterone receptor (PR) status.
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Table 3. Prognostic factors for disease-free and overall survival.

Covariate No. of patients Disease-free survival Overall survival

Patients without disease relapse (%) p Value Patients surviving (%) p Value

Age (years)
<50 32 71.9 0.436 75.0 0.677
≥50 8 100.0 87.5

Location of primary tumour
Left breast 22 72.7 0.404 68.2 0.252
Right breast 18 83.3 88.9

Menopausal status
Premenopausal 27 70.4 0.374 74.1 0.806
Perimenopausal 1 100.0 100.0
Postmenopausal 8 100.0 87.5
Unknown 4 75.0 75.0

T stage
1 10 80.0 0.957 80.0 0.988
2 25 76.0 76.0
3 4 75.0 75.0
4 1 100.0 100.0

N stage
0 1 100.0 0.064 100.0 0.136
1 5 100.0 100.0
2 21 81.0 76.2
3 13 61.5 69.2
Unknown 0 - -

No. of involved nodes
0 1 100.0 0.064 100.0 0.136
1-3 5 100.0 100.0
4-9 21 81.0 76.2
≥10 13 61.5 69.2

Histological differentiation
Well 0 - 0.811 - 0.950
Moderate 12 75.0 75.0
Poor 26 76.9 76.9
Unknown 2 100.0 100.0

AJCC stage grouping
0 0 - 0.446 - 0.499
I 0 - -
II 6 100.0 100.0
III 34 73.5 73.5
IV 0 - -

Oestrogen receptor status
Negative 15 80.0 0.489 86.7 0.161
Positive 25 76.0 72.0

Progesterone receptor status
Negative 14 85.7 0.251 85.7 0.303
Positive 26 73.1 73.1

c-erb-B2 status
Negative 15 80.0 0.676 80.0 0.905
Positive 19 68.4 73.7
Unknown 6 100.0 83.3

Lymphovascular invasion
Yes 27 74.1 0.587 77.8 0.648
No 4 100.0 75.0
Unknown 9 77.8 77.8

Abbreviations: AJCC = American Joint Committee on Cancer; c-erb-B2 = human epithelial growth factor receptor 2 gene.

1 patient (2.5%) had neutropenic fever after the first
cycle of A and required admission to hospital. She was
treated with antibiotics and granulocyte-colony stimu-
lating factor (G-CSF) support, and was continued with
the same dose of A with G-CSF support in subsequent
cycles.

DISCUSSION
The regimen of our study is modified from the Milan
regimen4 (4 cycles of intravenous A followed by 8 cy-
cles of intravenous CMF). Instead of 8 cycles of CMF,
we gave 6 cycles only. Also, we offered oral cyclophos-
phamide instead of intravenous administration.
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Table 5. Efficacy comparison with Milan regimen4 according to nodal stage.

No. of nodes 2 years 5 years

DFS (%) OS (%) DFS (%) OS (%)

Milan 4-9 85.00 93.00 72.00 77.00
Present study 4-9 89.50 95.00 78.20 78.80
Milan 10+ 75.00 90.00 48.00 61.00
Present study 10+ 70.00 100.00 43.80 46.70
Milan 4+ 84.00 94.00 61.00 70.00
Present study 4+ 83.00 96.80 65.90 68.30

Abbreviations: DFS = disease-free survival; OS = overall survival.

Table 4. Chemotherapy toxicity.

Toxicity Grade Percent of
patients

Gastrointestinal
Nausea 0 35.0

1 60.0
2 2.5
3 2.5

Vomiting 0 55.0
1 35.0
2 5.0
3 5.0
4 0.0

Diarrhoea 0 97.5
1 2.5
2 0.0
3 0.0
4 0.0

Haematological
Haemoglobin 0 22.5

1 37.5
2 30.0
3 2.5
4 0.0

Unknown 7.5
Platelet 0 52.5

1 37.5
2 0.0
3 2.5
4 0.0

Unknown 7.5
Neutrophil 0 5.0

1 5.0
2 20.0
3 17.5
4 42.5

Unknown 10.0

The classical CMF is given every 4-week cycle (cyclo-
phosphamide 100 mg/m2 orally days 1-14; metho-
trexate 40 mg/m2 intravenously days 1 and 8; 5-FU
600 mg/m2 intravenously days 1 and 8). A number of
randomized control trials have failed to demonstrate
additional benefit by giving more than 6 months of
classical CMF. The 1998 Early Breast Cancer Trialists’
Collaborative Group (EBCTCG) overview found
a statistically significant absolute gain of 2.7% in OS
at 10 years for an adjuvant schedule containing an
anthracycline.2

The 1998 EBCTCG overview showed that for those
patients <50 years old with node-positive (N+) dis-
ease, the 5-year OS with polychemotherapy was 67.1%
and without chemotherapy was 41.9%.2 In the Milan
study, 5-year OS in the N2 and N3 disease group was
77% and 61%, respectively. In our study, the projected
5-year OS rate in the N2 and N3 disease group was
78.8% and 46.7%, respectively. Therefore, our study
demonstrated survival data comparable to the meta-
analysis and Milan survival data,5 but this is an indirect
comparison and longer follow-up of our study is needed
to substantiate our findings. Table 5 shows an efficacy
comparison between our study and the Milan regimen
for different nodal stages.

The National Epirubicin Adjuvant Trial (NEAT)6 in
the UK tested the added benefit of 4 cycles of epirubicin
(100 mg/m2) intravenously every 3 weeks prior to 4
cycles of classical CMF (ECMF) in response to the
earlier report from Milan on the superiority of sequential
anthracylines and CMF.4 The first interim analysis of
the NEAT trial presented in 2003, at a median follow-
up of 32 months, showed significant benefit in favour
of ECMF for both relapse-free survival (hazard ratio
[HR] 0.70, p = 0.0003) and OS (HR 0.64, p = 0.0001).
This study adds to the overview data of anthracycline
advantage and provides evidence for use of sequential
A(E)CMF as an option in adjuvant therapy.

The addition of paclitaxel to a standard adjuvant
chemotherapy regimen of AC was tested in 3121
node-positive breast cancer patients in the Cancer and
Leukemia Group B (CALGB) 9344 trial.7 Small but
statistically significant increases in DFS and OS in
favour of the combination regimen was reported in the
OR-subgroup. In the similarly designed NSABP B-28
trial involving 3060 node-positive breast cancer patients,
at a median follow-up of 65 months, the relative risk
(RR) for disease recurrence favoured the paclitaxel arm
(RR = 0.83; p = 0.008), with no significance difference
in OS (RR = 0.94; p = 0.46).8 Tamoxifen was given
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concurrently with chemotherapy in this study. In the MD
Anderson Cancer Center 94-002 study,9 the addition of
4 cycles of paclitaxel to 4 cycles of FAC was compared
to 8 cycles of FAC alone in 524 breast cancer patients.
The first 4 cycles of chemotherapy were given pre-
operatively to patients who presented before surgical
treatment. At a median follow-up of 4 years, there was
a 3% absolute difference in DFS favoring the paclitaxel
arm, representing a 22% reduction in the odds of re-
currence. However, the difference was not statistically
significant and there was no survival difference. In the
Breast Cancer International Research Group Study
(BCIRG 001),10 at a median follow-up of 55 months,
both DFS, the primary endpoint and OS were signifi-
cantly superior in the docetaxel plus AC arm (TAC)
[75% versus 68% (p = 0.01) and 87% versus 81%
(p = 0.08), respectively] as compared with the FAC
arm. It seems that there is improvement in both DFS
and OS with the addition of a taxane to an anthracycline-
containing regimen. However, CALGB 9344 and NSABP
B-28 were criticized for using a suboptimal control
regimen. In the light of the poor prognosis of 10+ node-
positive patients in the above studies and in our study,
the role of new combinations of chemotherapy should
be explored. It seems reasonable to test a regimen add-
ing taxane to our present study regimen in those 10+
node patients (i.e., taxane + A + CMF).

In summary, the sequential ACMF regimen used in our
retrospective study showed comparable survival rate and
more favourable treatment-related toxicity compared
with the Milan regimen. There was a trend in our study
suggesting that the ACMF study regimen might be
more useful in the pathological mediastinal lymph node
involvement disease group. Although our study was
retrospective with a small sample size, it demonstrates

that adjuvant chemotherapy with 4 upfront cycles of
anthracycline followed by 6 cycles of CMF can be de-
livered safely in node-positive carcinoma of the breast.
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