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Abstract
Two randomized trials evaluated the effect of 6 courses of anthracycline-based chemotherapy in early breast cancer. A total
of 1 146 patients were included: 311 high-risk node-negative premenopausal patients and 835 high-risk node-negative or
node-positive postmenopausal patients. Patients were randomized after surgery to receive either no chemotherapy (control
group) or 6 courses of anthracycline-based chemotherapy (CT group). Postmenopausal patients received adjuvant
tamoxifen for at least two years. Radiotherapy was delivered after completion of chemotherapy in the CT group. The 10-
year disease-free survival (DFS) rates were 60% in the control group and 65% in the CT group (log-rank test, p�/0.01).
The 10-year distant metastasis rates were 28% and 23% (p�/0.02), and the 10-year local recurrence rates were 12% and
10%, respectively (p�/0.24). Chemotherapy was significantly less effective in post-menopausal patients with estrogen
receptor-positive tumors. Adjuvant anthracyclin-based chemotherapy yielded a significant benefit for DFS by lowering the
risk of distant metastases. After up to 10 years of follow-up, deferring radiotherapy after chemotherapy did not compromise
local control.

In the mid-1970s, adjuvant chemotherapy combin-

ing cyclophosphamide, methotrexate, and 5-fluor-

ouracil (CMF) became a standard treatment in

young breast cancer patients with positive axillary

nodes [1]. The results of the first trials were

confirmed in a worldwide overview [2]. Adjuvant

chemotherapy led to a 22% (9/6) decline in mortal-

ity among high-risk (mostly node-positive) preme-

nopausal patients, but only a 4% (9/5) reduction in

postmenopausal patients [2]. At the same time,

adjuvant tamoxifen led to a 20% (9/3) reduction in

mortality among postmenopausal patients but had

no effect (�/1%9/8) in premenopausal patients. The

resulting standard practice was to use adjuvant

chemotherapy in node-positive premenopausal

patients and adjuvant tamoxifen in postmenopausal

patients. In 1989, one of the questions that remained

unanswered regarding adjuvant treatment in early

breast cancer was the effect of adjuvant chemother-

apy both in young patients with negative axillary

nodes, and in older patients receiving adjuvant

tamoxifen [3]. Our group decided to investigate the

potential benefit of 6 courses of anthracycline-based

chemotherapy without tamoxifen in premenopausal

patients with negative axillary nodes, and of anthra-

cycline-based chemotherapy associated with tamox-

ifen in postmenopausal patients with either positive

axillary nodes or negative axillary nodes and other

high-risk prognostic factors. A secondary question

was whether delaying postoperative radiotherapy up

to 5 months in order to deliver adjuvant chemother-

apy, would or would not reduce local control.

Material and methods

Eligibility

All women with primary infiltrating ductal or lobular

breast carcinoma, without clinical distant metastasis
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were considered for inclusion. A postmenopausal

status was defined as no menses for at least 12

months before the diagnosis. The main inclusion

criteria for premenopausal patients were histologi-

cally-proven negative axillary lymph nodes and

modified Scarff, Bloom and Richardson (SBR)

histologic grade II or III tumors [4]. Inclusion

criteria for postmenopausal patients were histologi-

cally proven positive or negative axillary lymph

nodes associated with SBR histologic grade II or

III tumors. All patients had laboratory tests, a chest

x-ray and mammograms, and a liver ultrasound and

bone scan were performed systematically in patients

with positive axillary lymph nodes, and on request

for other patients, according to laboratory signs or

symptoms. All patients gave their informed consent

prior to inclusion in the study according to current

French regulations, and the Ethics Committee in

Kremlin-Bicêtre, France, approved both protocols.

Exclusion criteria were as follows; age above 69,

WHO performance status above 1, histology other

than primary infiltrating carcinoma, inflammatory

cancer, bilateral breast tumor, gestation or breast-

feeding period, or a history of a previous cancer

except basocellular skin or in situ cervix carcinoma.

Patients with hepatic, renal or cardiac failure, or a

previous myocardial infarction contraindicating an-

thracycline-based chemotherapy were also excluded.

Trial design

Eligible patients who agreed to participate in the

study were randomized after primary surgery be-

tween no adjuvant chemotherapy (control group) or

6 courses of anthracycline-based chemotherapy (CT

group). In the CT group, chemotherapy was in-

itiated within 6 weeks after surgery, and tamoxifen

was given to postmenopausal patients at the end of

chemotherapy. When required, postoperative radio-

therapy was delivered within a month after surgery in

the control group and after the completion of

chemotherapy in the CT group. Radiotherapy was

delivered concomitantly with adjuvant tamoxifen.

All postmenopausal patients received adjuvant

tamoxifen for at least two years and they were

allowed to participate in a French trial comparing

two years of tamoxifen with long-term treatment [5].

Treatment and follow-up

The general treatment policy for primary surgery

was a lumpectomy for patients with tumors measur-

ing 3 cm or less (macroscopic diameter), and a total

mastectomy for patients with larger tumors. All

patients underwent axillary dissection. After surgery,

postmenopausal patients started tamoxifen, as de-

scribed above.

The chemotherapy regimen consisted of 6 courses

of 5-fluorouracil (F) 500 mg/m2, doxorubicin (A) or

epirubicin (E) 50 mg/m2, and cyclophosphamide

(C) 500 mg/m2, administered intravenously on day

1. The interval between each chemotherapy course

varied between 21 and 28 days according to hema-

tological tolerance. Doses were reduced by 20% and/

or a further week was added to intervals between

courses when the blood count at the time of each

course showed less than 2 000 neutrophils or less

than 100 000 platelets. Anti-emetic treatment was

given according to the policy in each center.

Postoperative radiotherapy was delivered accord-

ing to the protocol used in each center, but general

principles were common to all participating centers.

After a lumpectomy, a total dose of 45 to 50 Gy of

radiotherapy was delivered to the breast using

conventional fractionation, followed by a boost

dose of approximately 15 Gy to the tumor bed.

After a total mastectomy, postoperative radiotherapy

was delivered to the chest wall, supraclavicular and

internal mammary chain, only if the axillary nodes

were positive.

After treatment completion, patients were seen

every 6 months for the first 5 years and yearly

thereafter, with a yearly mammogram and a clinical

examination at each visit. Complementary examina-

tions were performed according to the policy in each

center.

Statistical methods

Randomization was computer generated with blocks

of size 4, centralized at the Institut Gustave-Roussy

by phone or fax, and stratified on each center.

In order to have a 90% chance of detecting a 7%

difference in 5-year survival rates, from 76% to 83%,

with a type 1 error of 5% (one-sided test), 1 154

postmenopausal patients were required. To detect a

10% difference in 5-year survival, from 65% to 75%,

724 premenopausal patients were needed.

All evaluable patients in the randomly allocated

treatment group (intent-to-treat analysis) were in-

cluded in the analysis.

Overall survival and disease-free survival (DFS)

were the main endpoints. They were analyzed by the

Kaplan-Meier method (Rothman confidence inter-

val) and compared using the log-rank test. Overall

survival was defined as the time between the date of

randomization and the date of the last follow-up or

the date of death. DFS was defined as the time

between the date of randomization and the date of

the last follow-up or the date of the best available

evidence for the first event: locoregional recurrence,
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distant metastasis, contralateral breast tumor or

death.

A secondary question was whether postponing

radiation therapy after adjuvant chemotherapy might

or might not have an effect on local control. Local

recurrence and distant metastasis rates were deter-

mined using Kaplan Meier estimators, ignoring the

occurrence of other events except death [6], and

compared with the log-rank test.

The heterogeneity of the treatment effect was

tested for prognostic parameters in order to identify

groups of patients differing from others according to

their response to treatment. A test for trend was

calculated for parameters with at least three ordered

categories [7]. All tests were two-sided and a p value

of 0.05 was considered significant, except for the

heterogeneity and trend tests for which the p value

for significance was 0.01.

Results

Accrual

Accrual started in March 1989. In March 1996, after

accruing 1 150 patients (312 premenopausal and

838 postmenopausal patients), the group decided to

close the trials when the fourth round of the

EBCTCG overview demonstrated a benefit with

adjuvant chemotherapy in high-risk node-negative

younger patients and in older patients receiving

adjuvant tamoxifen [8]. This decision was not based

on the trial results that were not available at that

time. Of these 1 150 patients, three were not evalu-

able because they decided not to be treated in the

center after randomization and they were lost to

follow-up. There were four ineligible patients; one

was a man, one had had a previous breast cancer,

one had bilateral breast cancer, and one had had a

previous colon cancer. Among these patients, we

excluded the man, and the three unevaluable

patients. The three other patients were maintained

in the analysis. Accrual according to centers is shown

in Appendix I. Of the 1,146 patients included in the

analysis, 573 were randomly allocated to each arm of

the trial. The median follow-up is 9.0 years (range:

7�/14 years), estimated by the inverted Kaplan-

Meier method [9].

Baseline characteristics

The distribution of baseline characteristics according

to treatment group is shown in Table I. There were

no significant imbalances between the two groups. A

negative hormone receptor value was defined as 9

fmol or less /mg of protein.

Surgery and radiotherapy

Surgical treatment was a lumpectomy in 70% of

patients, and a modified radical mastectomy in the

remaining 30%. All patients had an axillary dissec-

tion with an average of 14 nodes removed in both the

control group (range 1 to 43) and the CT group

(range 1 to 37).

Radiotherapy was delivered according to the treat-

ment policy in each center. Among the 798 patients

who had a lumpectomy, all but 20 received breast

Table I. Patient characteristics according to treatment group.

Control group

(n�/573)

Adjuvant chemotherapy

group (n�/573)

Characteristic n % n %

Menopausal status

Pre- 158 28 153 27

Post 415 72 420 73

Age (years)

B/45 89 16 85 15

45�/50 66 12 60 10

51�/55 88 15 93 16

56�/60 130 23 121 21

61�/65 106 18 129 23

65�/ 94 16 85 15

Tumor size (cm)

B/3 483 88 485 87

�/3 67 12 75 13

Unknown 23 �/ 13 �/

Positive lymph nodes

0 308 54 315 55

1�/3 181 32 189 33

4�/ 84 15 69 12

Histological grade

I 34 6 46 8

II 326 58 318 56

III 199 36 205 36

Unknown 14 �/ 4 �/

Estrogen receptor in fmol/mg of protein

Premenopausal*

0�/9 18 14 24 19

10�/99 70 56 64 51

100�/ 37 30 37 30

Unknown 33 �/ 28 �/

Postmenopausal**

0�/9 58 16 55 15

10�/99 91 25 95 26

100�/ 212 59 213 59

Unknown 54 �/ 57 �/

Progesterone receptor in fmol/mg of protein

0�/9 139 29 131 27

10�/99 176 36 196 40

100�/ 170 35 160 33

Unknown 88 �/ 86 �/

n: number of patients.

* in absence of tamoxifen

** in presence of tamoxifen
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irradiation at a total dose ranging from 45 to 75 Gy,

including the boost dose to the tumor bed. Among

the 348 patients who had a mastectomy, 178 received

radiotherapy to the chest wall at a dose ranging from

30 to 65 Gy, including a boost dose to the scar. Five

percent of patients received axillary radiation at a

dose ranging from 44 to 60 Gy. The internal

mammary nodes received radiotherapy in 44% of

cases at doses ranging between 30 and 65 Gy, and the

supraclavicular area was irradiated in 41% of patients

at doses ranging between 30 and 60 Gy.

Treatment compliance

Of the 573 patients in the CT group, 552 received

chemotherapy and 20 did not (for one patient this

information is missing). Among the 573 patients

included in the control group, 9 received chemother-

apy.

All postmenopausal patients received tamoxifen

for two years, except 136 (60 in the control group

and 76 in the CT group) who received long-term

tamoxifen in the framework of a French tamoxifen

trial [5].

In the CT group, chemotherapy consisted of FEC

in 487 patients (85%), FAC in 49 patients and a

mitoxantrone-based off-protocol regimen (12 mg/

m2) in 16 patients. Of the 552 women randomly

allocated to the CT group who received the treat-

ment, 525 (95%) received the six scheduled courses

of chemotherapy, 16 (3%) received 5 courses, and

11 (2%) received three courses or less. Forty-one

patients (7%) had an interval exceeding 28 days

between two courses of chemotherapy. In addition,

27 patients had different doses from those planned

in the protocol.

Forty-five patients (8%) experienced hematologi-

cal toxicity, which led to delayed drug administration

and a dose reduction in 7 patients, delayed drug

administration only in 20 patients, and a dose

reduction only in 9 patients.

Survival and patterns of failure

A total of 180 patients in the CT group experienced

at least one event (locoregional or distant metastasis,

contralateral breast cancer or death from any cause),

as compared to 218 in the control group. Kaplan-

Meier curves for disease-free survival are shown in

Figure 1; the difference was statistically significant

(p�/0.01).

A total of 124 deaths were observed in the CT

group versus 150 in the control group (Figure 3); the

difference was not significant (p�/0.09). The 10-

year disease-free survival, overall survival and event

rates are shown in Table II. The 10-year actuarial

locoregional recurrence rate was 10% in the CT

group and 12% in the control group (p�/0.24). The

10-year actuarial distant metastasis rate was 23% in

the CT group and 28% in the control group (p�/

0.02). The incidence curves for these two events are

shown in Figure 2.

There were no significant differences for contral-

ateral breast cancer (CBC) or other new primary

malignancies (NPM). The 10-year actuarial CBC

rate was 6% in CT group and 7% in control group

(p�/0.30). Thirty-nine patients developed a NPM,

18 in the CT group and 21 in the control group. The

10-year actuarial NPM rates were 4% in the CT

group and 5% in the control group (p�/0.59). The

most frequent tumor sites were the colon or rectum

(7), the endometrium (6) and there were 4 cases of

leukemia (1 acute myeloid leukemia and 2 chronic

lymphoid leukemia in the control group, and 1 acute

myeloid leukemia in the CT group).

Figure 4 shows the relative treatment effect for

each type of event. The size of the effect was similar

for all evaluation criteria, and significance levels

depended on the number of events in each category.

Treatment interactions with patient, tumor or treatment

characteristics

There was no difference in the treatment effect

between premenopausal and postmenopausal pa-

tients. The relative risks of events were similar in

premenopausal and postmenopausal patients: 0.66

 P=0.01

At risk     573     488     411     335     226     125
    573     510     446     357     252     128

Disease-free survival

Group
Control

CT

Proportion

0.0

0.2

0.4

0.6

0.8

1.0

Years
0 2 4 6 8 10

Figure 1. Disease-free survival according to treatment groups

(log-rank test, p�/0.01).
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(0.45�/0.96, p�/0.03) and 0.82 (0.65�/1.03, p�/

0.09), respectively.

We studied possible variations in the effect of

chemotherapy on disease-free survival according to

tumor or patient characteristics such as axillary

lymph node involvement, estrogen receptor (ER)

status, histologic grade, menopausal status and

age. No significant variations were evidenced. For

instance, Figure 5 shows that there was no hetero-

geneity or any trend in the treatment effect according

to age (heterogeneity and trend tests: 0.69 and 0.36,

respectively).

There were no significant differences in the

treatment effect according to the number of involved

axillary lymph nodes (Figure 6). We have analysed

the effect of chemotherapy by menopausal status i.e.

separately in pre-menopausal women who did not

receive tamoxifen and in postmenopausal women

who received tamoxifen systematically. As shown in

Figure 7, the benefit of chemotherapy is somewhat

larger among pre-menopausal than among post

menopausal women (risk reduction with chemother-

apy equal to 44% SD 17% versus 13% SD 12%).

This figure also shows the results by level of estrogen

receptors. In pre-menopausal women, chemotherapy

is associated with a highly significant 44% risk

reduction (P�/0.008) and this risk reduction does

not vary significantly between ER groups (test for

heterogeneity P�/0.95). In postmenopausal pa-

tients, the overall risk reduction is not statistically

significant (13%, p�/0.27), the heterogeneity test is

Incidence

0.0

0.1

0.2

0.3

Time (years)

0 5 10

Figure 2. Incidence (estimated by 1-Kaplan Meier) of distant

metastases (two top curves; log-rank, p�/0.02) and locoregional

recurrences (two bottom curves; log-rank, p�/0.24) according to

treatment groups. Continuous lines represent the control group

and dotted lines the CT group.

Table II. Ten-year actuarial survival and event rates according to treatment groups.

Control group Chemotherapy group Odds Ratio*

Survival/events 10-year rate 95% CI 10-year rate 95% CI (95% CI) P value

Disease-free survival 60% 56�/64% 65% 60�/69% 0.77 0.01

(0.63�/0.94)

Overall survival 71% 67�/75% 75% 70�/79% 0.81 0.09

(0.64�/1.03)

Locoregional recurrence 12% 9�/16% 10% 8�/14% 0.80 0.24

(0.55�/1.17)

Distant metastasis 28% 24�/32% 23% 19�/27% 0.75 0.02

(0.59�/0.96)

Contralateral breast cancer 7% 5�/10% 6% 4�/10% 0.75 0.30

(0.44�/1.28)

New primary malignancy 5% 3�/9% 4% 2�/6% 0.84 0.59

(0.45�/1.58)

*The control group is the reference.

 P=0.09

At risk     573     540     472     401     280     150
    573     537     488     407     298     153

Survival

Group
Control

CT

Proportion

0.0

0.2

0.4

0.6

0.8

1.0

Years
0 2 4 6 8 10

Figure 3. Overall survival according to treatment groups (p�/

0.09).
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not significant, and the trend test shows that the

effect of chemotherapy is larger in patients with

tumor with less ER receptors (p�/0.03). There

seems to be no effect of chemotherapy in postme-

nopausal women treated by tamoxifen when their

tumor has a high level of estrogen receptors. In

premenopausal women, the overall absolute benefits

in terms of 10-year DFS was 13% (95CI: 2�/22%),

in postmenopausal women, the absolute benefits in

terms of 10-year DFS were: 17% (95% CI: �/3%�/

32%) for ER-, 9% for ER�/ (�/5%�/20%), and

�/3% (�/13%�/5%) for ER�/�/ tumors.

Discussion

The results of these trials confirm the beneficial

effect of adjuvant chemotherapy in patients with

early breast cancer. They mainly demonstrate that

the treatment effect was similar for different age

groups (Figure 4). This is at variance with the

original hypotheses of both trials which assumed

that the effect of chemotherapy in older patients

receiving adjuvant tamoxifen would be minor com-

pared to that occurring in younger patients [10], as

stated in the statistical methods. Indeed, the 5-year

disease-free survival rate in the control group was

about 72% and the absolute treatment benefit was

about 8%. Had the same hypothesis been put

forward for the calculation of the sample size (type

1 and 2 risks of 5% and 10%, respectively),

approximately 800 patients would have been neces-

sary.

Another finding is that the effect of chemotherapy

in terms of the relative reduction in different events

was roughly the same (about 20%), as shown in

Figure 3. The low frequency of events such as

locoregional recurrences, contralateral breast cancer

and other new primary malignancies (about 5% or

less at 5 years) probably explain the lack of statistical

significance. This low incidence contrasts with that

of distant metastases (about 20%), which weighs

heavily in the difference in disease-free survival.

These trials evaluated the role of anthracycline-

based chemotherapy (mostly FEC) given in a single

Pre-menopausal

ER  - 8/24 10/18                          -3                         4.2

ER  + 14/64 23/70                        -4.7                         9.2

ER ++ 11/37 19/37                        -4.5                         7.5

Subtotal 33/125 52/125                       -12.2                        20.9 44% 17

Post-menopausal

ER  - 19/55 32/58                        -7.3                        12.7

ER  + 33/95 40/91                        -5.5                        18.2

ER ++ 74/213 66/212                         3.9                          35

Subtotal 126/363 138/361                        -8.9                        65.9 13% 12

Total 159/488 190/486                       -21.1                        86.7

Category CT Control O-E Var (CT:Control) ( SD)
No. Events/ No. Entered Relative Risk Risk Red

CT effect 2P=0.02

CT better|Control better

22% 10

0.0 0.5 1.0 1.5 2.0

Figure 7. Effect of chemotherapy on DFS according to estrogen

receptors and menopausal status.

Death 124/573 150/573                       -14.2                        68.4 19% 11

Metastases 116/573 147/573                       -18.9                        65.7 25% 11

Locoregional relapse 48/573 59/573                          -6                        26.7 20% 17

Second malignancy 18/573 21/573                        -1.7                         9.7 16% 29

Controlateral BC 24/573 31/573                        -3.9                        13.7 25% 24

EFS 180/573 218/573                       -25.7                        99.3 23% 9

Event type CT Control O-E Variance (CT:Control) ( SD)
No. Events/ No. Entered Relative Risk Risk Redn.

CT better|Control better

0.0 0.5 1.0 1.5 2.0

Figure 4. Effect of chemotherapy on different types of events.

EFS: event-free survival.

Age   <45 32/85 38/89                           -3.4                           17.5

Age 45-50 13/60 23/66                           -5.2                              9

Age 50-55 25/93 32/88                           -4.9                           14.2

Age 55-60 36/121 49/130                           -6.4                           21.2

Age 60-65 37/129 36/106                             -5                           17.8

Age 65 + 37/85 40/94                            1.1                             19

Total 180/573 218/573                          -23.7                           98.6

Category CT Control O-E Variance (CT:Control) ( SD)

No. Events/ No. Entered Relative Risk Risk Red

CT effect 2P=0.02

CT better|Control betterTest for heterogeneity: 2P=0.69

Test for trend: 2P=0.36

21% 9

0.0 0.5 1.0 1.5 2.0

Figure 5. Effect of chemotherapy on DFS according to age

groups. Differences were not significant.

0    Node 82/315 106/308                            -17                           46.8

1-3 Nodes 57/189 63/181                             -5                           29.9

4+  Nodes 41/69 49/84                           -1.7                           22.3

Total 180/573 218/573                          -23.7                           99.1

Category CT Control O-E Variance (CT:Control) ( SD)

No. Events/ No. Entered Relative Risk Risk Red

CT effect 2P=0.02

CT better|Control betterTest for heterogeneity: 2P=0.48

Test for trend: 2P=0.23

21% 9

0.0 0.5 1.0 1.5 2.0

Figure 6. Effect of chemotherapy on DFS according to lymph

node involvement. Differences were not significant./ /
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2�/3-hour perfusion per cycle. The rationale was to

avoid potential dose adaptation during the course of

the treatment that can occur with the classic CMF

regime. Indeed, when we planned the trials, there

was concern about decreasing the beneficial effect of

adjuvant CMF related to the likelihood of adminis-

tering lower doses mainly in older patients [11,12].

Anthracycline-based chemotherapy regimens have

been proven more effective than CMF-like regimes

[8], even if the difference is moderate. However, a

controversy persists concerning the different CMF

schedules with some authors [11,12] claiming that

the best effect is obtained with the classic CMF

regimen, as initially described [1]. It was purported

that the smaller effect of adjuvant chemotherapy in

postmenopausal patients was linked to poorer toler-

ance which dictated a decrease in the CMF doses

administered in the classic schedule. Having allowed

for the likelihood of this dose effect when planning

the current trials, we decided to use a one-course-

per-day anthracycline-based regimen, so that dose

adaptation would be avoided during the chemother-

apy cycle. Indeed, compliance to chemotherapy in

our trials was quite satisfactory as 95% of patients

received the six planned courses, most of which were

FEC. The other issue regarding the anthracycline

dose is the level of the epirubicin dose. When we

were planning the study, three randomized trials

evaluating dose equivalence between doxorubicin

and epirubicin in advanced breast cancer [13�/15]

had shown that a similar tumor effect could be

obtained with equi-molar doses of both anthracy-

clines. These results were confirmed later by four

other studies in the same type of patient population

[16�/19].

Since then, two adjuvant trials [20,21] have shown

that a dose effect exists for epirubicin and a dose of

100 mg/m2 is now considered more effective than 50

mg/m2. Even if the French trial [20] included only

276 and the Belgian trial [21] 217 postmenopausal

patients, neither of these trials showed a differential

chemotherapy effect according to age. The results of

our trials could therefore have been improved with a

higher dose of epirubicin or even the use of the

classic CMF regimen. However, the team conduct-

ing the Belgian trial reported an excess of acute

myeloid leukemia in the high-dose epidoxorubicin

group [22]. This usually fatal disease offsets the

potential treatment benefit and indications should be

limited to high-risk populations [23]. In our trial,

there was no difference in the incidence of acute

myeloid leukemia between the two groups with and

without chemotherapy (one case in each group).

Regarding the exploratory subgroup analyses, a

larger treatment effect in terms of DFS was sug-

gested for patients with ER-negative tumors, and

this result is in keeping with that found in the

EBCTCG overview [8]. In our trial, the effect of

chemotherapy varied according to ER subgroups

only in postmenopausal patients (Figure 7). These

findings are consistent with those of the IBCSG IX

trial that evaluated the role of 3 CMF in the presence

of tamoxifen in node-negative postmenopausal pa-

tients [24]. The analysis of the trial failed to show a

beneficial treatment effect of 3 CMF in patients with

tumors containing more than 10 fmol/mg of protein.

We did not find any other interaction between the

chemotherapy effect and patient or tumor character-

istics in our trial.

The study of the patterns of failure showed that

chemotherapy mainly affected the distant metastasis

rate, without a clear effect on other tumor events

(Table II). However, the size of the effect was similar

for all events (Figure 4). It is important to note that

long-term locoregional control was not significantly

decreased by the deferral of local (regional) radio-

therapy in order to administer 6 courses of che-

motherapy. This is in agreement with findings in the

IBCSG studies [25] and contradicts the results of a

small randomized study evaluating the chronology of

radiotherapy and chemotherapy in early breast

cancer [26]. At this point in time, there is no

evidence that postponing radiotherapy to administer

active adjuvant chemotherapy may have a deleter-

ious effect. These findings suggest that systemic

treatments have a beneficial, albeit moderate effect

on local control [27] compared to that yielded by

radiotherapy since the relative reduction in the

locoregional recurrence rate was about 18% com-

pared to 66% with radiotherapy. The relative reduc-

tion in the recurrence and death rates evidenced in

the current trials and other similar studies [8] may be

weighed against the small absolute benefit obtained

in patients with a relatively good prognosis (ER-

positive and node-negative tumors of less than 30

mm) [28]. In the decision-making process, it is

advisable to consider the risk factors affecting each

patient and to weigh the expected benefit against the

adverse early toxicity of adjuvant chemotherapy

[29]. A large-scale review of almost 7 000 patients

included in IBCSG trials [30] showed that lethal

toxicity is related to age and mainly affects patients

aged 65 years or older. It should be borne in mind

that premenopausal patients with positive hormonal

receptors also benefit from hormonal treatments,

such as ovarian suppression and/or adjuvant tamox-

ifen [31,32].

In conclusion, overall treatment effects are in favor

of adjuvant chemotherapy in pre- and postmeno-

pausal patients in different subgroups even if they are

some quantitative differences according to the ER

status. A more precise definition of hormonal

464 R. Arriagada et al.



responsiveness in breast tumors could allow a

decrease in the indications for adjuvant chemother-

apy in selected patients and thus avoid over-treat-

ment.
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