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A B S T R A C T

Background: The contribution of adjuvant tamoxifen in breast cancer patients after receiv-

ing adjuvant chemotherapy is not fully established. We investigated the impact of tamox-

ifen, given sequentially after completion of adjuvant chemotherapy in patients with

operable breast cancer.

Patients and methods: Between March 1991 and June 1999, 1863 women with stages I–IIIA

operable breast cancer who had undergone surgery and completed six cycles of adjuvant

combination chemotherapy with either CMF, CAF, CEF, FAC or FEC were randomised to

receive either tamoxifen 20 mg daily for 3 years or no further treatment. Irrespective of

menstrual status and hormone receptor content of the primary tumour, patients were

stratified by institute, chemotherapy scheme and age (above 50 years or younger). The main

end-point was to detect a 5% increase in the 5 year survival (from 80% to 85%) in favour of

antioestrogen therapy. Secondary end-points were relapse free survival (RFS), local control,

incidence of second primary breast cancer and correlation of results with hormone recep-

tor content.

Results: After exclusion of all patients from three sites because of inadequate documenta-

tion, a total of 1724 patients (93%) were analysed (Tam 861 and Control 863). At a median

follow-up of 6.5 years, 5-year RFS on tamoxifen was 73% versus 67% in controls

(p = 0.035). No difference was seen in overall survival. The benefit of tamoxifen therapy
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was mainly seen in the subgroup of patients with histologically documented positive axil-

lary nodes (5-year RFS on tamoxifen 71% versus 64% in the control group, p = 0.044) and in

patients with tumours expressing the ER and PR positive phenotype (5-year RFS on tamox-

ifen 77% versus 70% in the control group, p = 0.014).

Conclusions: Tamoxifen administered for 3 years after completion of adjuvant chemother-

apy in this otherwise unselected group of patients for endocrine sensitivity had a limited

impact on relapse and had no detectable effect on overall survival. The beneficial effect

of tamoxifen is mainly confined to the subgroup of patients with node-positive disease

and to patients with tumours expressing the ER and PR positive phenotype.

� 2006 Elsevier Ltd. All rights reserved.
1. Introduction combination chemotherapy with either CMF (cyclophospha-
Adjuvant tamoxifen as monotherapy reduces recurrence and

mortality in patients with hormone receptor-positive operable

breast cancer. This effect is well demonstrated in the recent

overview by the Early Breast Cancer Trialists’ Collaborative

Group showing that in oestrogen receptor-positive disease,

about 5 years of tamoxifen reduces the annual breast cancer

death rate by 31%.1 However, the contribution of tamoxifen is

less established in patients receiving adjuvant chemotherapy.

In the past, concurrent administration of cytotoxics and

tamoxifen was used on the assumption that their effects were

independent. The concurrent use of chemotherapy and tamox-

ifen did improve the results achieved by chemotherapy alone,

particularly in postmenopausal women and in those with four

or more involved nodes.2 However, experimental data suggest

that tamoxifen and chemotherapy may be partially antagonis-

tic,3 and clinical trials confirm that concomitant administra-

tion of tamoxifen with chemotherapy yields inferior results

than chemotherapy alone.4,5 This antagonistic effect was par-

ticularly apparent in premenopausal women where concomi-

tant administration of adjuvant chemotherapy and hormonal

treatment generally did not improve outcome and sometimes

led to a less favourable outcome than either therapy given

alone.6 Given the possibility of negative interactions with con-

comitant administration, this trial which was initiated by the

European Organisation for Research and Treatment of Cancer

(EORTC) Breast Group in 1991 investigated the impact of

tamoxifen administered sequentially after completion of

adjuvant chemotherapy in patients with operable breast can-

cer. At the time this study was designed, the role of hormone

receptors in predicting the value of tamoxifen therapy was

not yet fully established. It was thought that tamoxifen could

have some beneficial effects irrespective of the presence of

hormone receptors in the tumour. Therefore, tamoxifen

was given to all eligible patients regardless of endocrine

sensitivity.

2. Patients and methods

2.1. Study design

Between March 1991 and June 1999, 1863 women with stages

I–IIIA operable breast cancer were included in this study. The

women had undergone mastectomy or breast conserving

surgery ± radiotherapy and completed six cycles of adjuvant
mide, methotrexate, 5-fluorouracil), or 4–6 cycles of an

anthracycline based regimen including CAF (cyclophospha-

mide, adriamycin, 5-fluorouracil), CEF (cyclophosphamide,

epirubicin, 5-fluorouracil), FAC (5-fluorouracil, adriamycin,

cyclophosphamide) or FEC (5-fluorouracil, epirubicin, cyclo-

phosphamide). A minimum of four cycles of anthracycline

based chemotherapy was allowed on the basis that four cy-

cles of AC is at least as effective as six cycles of CMF.7 Pa-

tients were accrued irrespective of their menstrual status

and of the hormone receptor content of their primary

tumour.

Investigations before randomisation included chest X-ray,

contralateral mammogram, and if clinically indicated,

screening for distant bone metastasis with isotope scanning

and ultrasound or CT scanning of the liver. Patients were ex-

cluded from the study if they had signs of relapse or residual

disease at study entry, and those with any other malignant

disease including contralateral breast cancer, other than ade-

quately treated in situ/microinvasive cervix carcinoma or ba-

sal cell carcinoma of the skin.

Patients consenting to participate were stratified by insti-

tute, chemotherapy scheme and age (above 50 years or youn-

ger). Randomisation took place at the start of the last cycle of

chemotherapy to either tamoxifen 20 mg daily for 3 years or

no further treatment. Tamoxifen was started within two

weeks of the end of the last cycle of chemotherapy. At the

time this trial was initiated in 1991, the optimal dose and

duration of adjuvant tamoxifen was not known. The above

dosage and duration of treatment was chosen as the most

suitable at that time. Informed consent was required accord-

ing to the criteria established within the individual countries

at the time of patient accrual and the protocol was approved

by institutional review boards.

Patients were reviewed at least every 4 months during the

first 3 years and at least every 6 months thereafter. Clinical,

haematologic, and biochemical assessments were required

on each visit, chest X-ray and contralateral mammography

were performed yearly, while other tests such as bone isotope

scanning and ultrasound or CT scan of the liver were required

only when clinically indicated.

2.2. End-points and statistical considerations

This study was designed to detect a 5% increase in the 5 year

survival from 80% to 85% in favour of antioestrogen therapy
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with a statistical power of 80% at a two-sided alpha level of

0.05. This design required 159 deaths in each treatment

arm. Overall survival was defined as the length of time from

the date of randomisation to death from any cause or the date

the patient was last known to be alive. Secondary end-points

were relapse free survival, local control, incidence of second

primary breast cancer and correlation of results with receptor

content. Relapse-free survival was defined as the length of

time from the date of randomisation to any relapse (including

ipsilateral breast recurrence) or death, whichever occurred

first.

All analyses were performed on an intention-to-treat ba-

sis. Probabilities of overall survival and relapse free survival

were calculated using the Kaplan–Meier method and treat-

ment effect comparisons were carried out using the log-rank

test. Adjusted hazard ratios (HRs) with their associated 95%

confidence intervals (95% confidence intervals (CIs)) were

estimated using the Cox proportional hazards model. Sub-

group analyses according to receptor content were also per-

formed. If measured, the receptor concentration of the

primary tumour was considered positive if there was at least

10 fmol of receptor protein per mg cytosol protein in the tu-

mour or if there was any immunohistochemical evidence of

receptor protein. If hormone receptors were not measured

or unavailable, it was considered as ER-unknown or PR-un-

known. The ER/PR content was categorised as ER-positive/

PR-positive versus ER-positive/PR-negative versus ER-nega-

tive/PR-positive versus ER-negative/PR-negative, excluding pa-

tients with one or both receptor measurements missing.

Analyses for ER receptor protein per mg cytosol protein were

split into categories of <10, 10–20, 20–40, 40–80, and more than

80 fmols/mg. Analyses of efficacy by other prognostic factors,

as well as subsets defined by such factors were based on pa-

tients from whom data were available. All probability values

were obtained from two-sided tests. The results are reported

at a median follow-up of 6.5 years.
3. Results

A total of 1863 patients were randomised by 51 institutions

from 14 countries. Seven institutions randomised 777 (42%)

of the patients. The intent-to-treat principle was modified

as follows: three institutions that accrued a total of 139 pa-

tients were excluded from all analyses because of poor com-

pliance with documentation. All remaining 1724 patients

(93%) are included in this report, 861 in the tamoxifen group

and 863 in the control group. Upon medical review, there were

47 patients (2.7%) who were deemed ineligible because of

wrong stage (n = 40), presence of contralateral breast cancer

(n = 2), relapse at entry (n = 1), presence of other malignancies

(n = 3) and for other reasons (n = 1) but all were included in

this intention-to-treat analysis. The median duration of

tamoxifen administration was 36 months (range, 0–83

months). One hundred thirty eight patients (16%) in the

tamoxifen arm received the treatment for a duration of 5

years upon advice of their attending physicians on the basis

of emerging studies showing that this was the optimal dura-

tion while this trial was ongoing. Among the patients ran-

domised in the tamoxifen arm, nineteen patients (2.2%) did
not start tamoxifen and 27 (3.1%) refused treatment. Overall,

8 patients (0.5%) inadvertently received the opposite treat-

ment to the randomised allocation, including 6 patients in

the control arm who received tamoxifen. However, all pa-

tients were evaluated according to their randomised

assignment.

The baseline characteristics of the 1724 patients, tumours

and primary treatment received are summarised in Table 1.

The median age was 47 years and the majority were pre-

menopausal (65%). Local therapies were the following: Fifty-

nine percent (n = 1022) had a mastectomy, 33% (n = 572) had

breast-conserving surgery. Information on primary surgery

was unknown or missing in 8% of the patients (130). A total

of 55% (947) received radiotherapy. Half of the patients had

T2 tumours (size >2 cm and 65 cm) and 71% (1229) had posi-

tive axillary lymph nodes. Twenty-eight percent (491) of the

patients had primary tumours classified as ER and PR-posi-

tive; 8% (132) were classified as ER-positive and PR-negative,

6% (100) were classified as ER-negative and PR-positive, 20%

(341) were negative for both receptors. Since hormone recep-

tor content was not an inclusion criterion in our study, recep-

tors (ER and/or PR) were unknown or missing in 38% (660) of

the patients. Seventy-seven percent (n = 1320) received adju-

vant CMF chemotherapy, 6% (n = 110) CA(E)F or FA(E)C, and

10% (n = 166) other anthracycline containing regimens. As ex-

pected, main demographic characteristics and prognostic fac-

tors were well balanced between the two treatment groups.

3.1. Outcomes

3.1.1. Survival
At a median follow-up of 6.5 years, 396 deaths (23%) and 602

RFS events (35%) (relapse and/or death) have been observed.

There was no difference in survival between patients who

were randomised to receive tamoxifen for 3 years and those

who were randomised to no further treatment (HR 0.97; 95%

CI, 0.79–1.18; p = 0.7377 by log-rank test) (Fig. 1). The cause

of death and the incidence of recurrence with respect to treat-

ment group are summarised in Table 2. There have been 195

deaths in the tamoxifen arm (23%) and 201 (23%) in the con-

trol group. Breast cancer was the cause of death in 362 pa-

tients, 185 patients (92%) in the control arm and 177 (91%)

in the tamoxifen arm.

3.1.2. Relapse free survival
The five-year estimates of relapse free survival were 73% (95%

CI, 70–76%) in the tamoxifen group and 67% (95% CI, 63–70%)

in the control group. There was a statistically significant 16%

reduction in the risk for this end-point. Relapse free survival

was significantly greater in the tamoxifen group than in the

control group (HR 0.84; 95% CI, 0.72–0.99; p = 0.0349) (Fig. 2).

3.1.3. Prognostic factors
In exploratory, hypothesis-generating analyses, the prognos-

tic value of several factors was assessed for both overall sur-

vival and relapse free survival. The prognostic value of

some factors for overall survival is shown in Table 3. Better

prognosis for survival was seen in patients with ER and PR po-

sitive tumours with a 5-year estimate of 88% (95% CI 85–91%,

p < 0.0001) and was directly proportional to the level of ER



Table 1 – Baseline characteristics of the patients, tumours and primary treatments

Characteristics Tamoxifen (N = 861) Control (N = 863) Overall (N = 1724)

Age at randomisation – years

Median 47 47 47

Range 22–73 24–76 22–76

Menopausal status – No. (%)

Premenopausal 555 (64.5) 573 (66.4) 1128 (65.4)

Perimenopausal 70 (8.1) 69 (8.0) 139 (8.1)

Postmenopausal 122 (14.2) 136 (15.8) 258 (15.0)

Artificially induced 8 (0.9) 10 (1.2) 18 (1.0)

Unknown or missing 106 (12.3) 75 (8.7) 181 (10.5)

Clinical tumour size – No. (%)

T0 3 (0.3) 3 (0.3) 6 (0.3)

T1 282 (32.8) 286 (33.1) 568 (32.9)

T2 418 (48.5) 447 (51.8) 865 (50.2)

T3 69 (8.0) 74 (8.6) 143 (8.3)

T4 1 (0.1) 0 (0.0) 1 (0.1)

Unknown or missing 88 (10.2) 53 (6.2) 141 (8.2)

Pathological nodal status – No. (%)

Negative (including Nx) 163 (18.9) 203 (23.5) 366 (21.3)

Positive 618 (71.7) 611 (70.8) 1229 (71.3)

Unknown or missing 80 (9.3) 49 (5.7) 129 (7.5)

ER and PR status – No. (%)

ER-and PR-positive 233 (27.1) 258 (29.9) 491 (28.5)

ER-positive and PR-negative 71 (8.2) 61 (7.1) 132 (7.7)

ER-negative and PR-positive 52 (6) 48 (5.6) 100 (5.8)

Both negative 178 (20.7) 163 (18.9) 341 (19.8)

ER and/or PR unknown or missing 327 (37.8) 333 (38.5) 660 (38.3)

Surgery – No. (%)

Mastectomy 492 (57.1) 530 (61.4) 1022 (59.3)

Breast-conserving surgery 287 (33.3) 285 (33.0) 572 (33.2)

Unknown or missing 82 (9.5) 48 (5.6) 130 (7.5)

Radiotherapy – No. (%)

Yes 468 (54.4) 479 (55.5) 947 (54.9)

No 312 (36.2) 336 (38.9) 648 (37.6)

Unknown or missing 81 (9.4) 48 (5.6) 129 (7.5)

Adjuvant chemotherapy – No. (%)

CMF 641 (74.4) 679 (78.7) 1320 (76.6)

CA(E)F or FA(E)C 53 (6.2) 57 (6.6) 110 (6.4)

Other 87 (10.1) 79 (9.2) 166 (9.6)

Missing 80 (9.3) 48 (5.6) 128 (7.4)

Cycles of adjuvant chemotherapy – No. (%)

P6 cycles 344 (39.9) 347 (40.2) 691 (40.2)

4–5 cycles 437 (50.7) 468 (54.2) 905 (52.5)

Missing 80 (9.3) 48 (5.6) 128 (7.4)
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concentrations. The five-year estimates were 87% (95% CI, 80–

93%) for groups with ER concentrations >80 fmols/mg com-

pared to 72% (95% CI, 65–78%) in those with ER negative tu-

mours (p = 0.0017). Likewise, better prognosis was seen for

those with smaller tumours and negative lymph nodes (5-

year estimates were 87%, 95% CI, 84–93% and 86%, 95% CI,

84–89%, respectively, p < 0.0001 for both). Age (650 years ver-

sus >50 years) and menopausal status (premenopausal versus

perimenopausal versus postmenopausal) were not significant

predictors for overall survival.

Similar to overall survival, borderline better prognosis for

relapse free survival was seen in patients with ER and/or PR

positive tumours with a 5-year estimate of 73% (95% CI 69–
77%, p = 0.0923); however the level of concentrations was

not significantly correlated with RFS (Table 4). Also, a better

prognosis was seen for those with smaller tumours and neg-

ative lymph nodes (5-year estimates were 77% , 95% CI, 74–

81% and 76%, 95% CI, 73–79%, respectively, p < 0.0001 for

both). Again, age (650 years versus >50 years) and menopausal

status (premenopausal versus perimenopausal versus post-

menopausal) were not significant predictors for RFS.

3.1.4. Subgroup efficacy analyses
Exploratory analyses were also performed in a number of

subsets to more fully characterise treatment effects. The

beneficial effect of tamoxifen appeared to be greatest in the
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Fig. 1 – Kaplan–Meier estimates of overall survival.
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subgroup of patients with histologically documented positive

axillary nodes (pN1) with a relapse free survival of 71% on

tamoxifen compared to 64% in the control group (HR 0.83;

95% CI, 0.69–0.99, p = 0.044). Also in patients with tumours

expressing the ER and PR positive phenotype, relapse free sur-

vival was significantly greater on tamoxifen, with 5-year RFS

of 77% compared to 70% in the control group (HR 0.68; 95%

CI, 0.50–0.93, p = 0.014) (Fig. 3). This treatment effect was not

seen in terms of overall survival (Fig. 4). Menopausal status

and tumour size did not appear to influence the effect of

treatment.

3.1.5. Toxicity
Thirty eight patients (4.4%) in the tamoxifen arm discontin-

ued treatment because of toxicity. The most common reasons
Table 2 – Incidence of efficacy end-point events

Tamoxifen
(N = 861)

Controls
(N = 863)

Death from any cause – No. (%) 195 (23) 201 (23)

Breast cancer 177 (91) 185 (92)

Other cancer 5 (3) 4 (2)

Cardiovascular 4 (2) 2 (1)

Other 9 (5) 10 (5)

Alive – No. (%) 666 (77) 662 (77)

Without relapse 578 (67) 544 (63)

With relapse 88 (10) 118 (14)

DFS eventsa – no. 283 319

Loco-regional relapse 46 62

Distant relapse 179 205

Second primary/contralateral 39 40

Death without recurrence 12 10

Not specified 21 17

a First event for DFS analysis. Some patients had more than one

event at the same time.
for discontinuation were hot flashes (n = 8), vaginal bleeding

(n = 7), weight gain (n = 4) and nausea (n = 4). The other toxic-

ities that required treatment discontinuation are listed in

Table 5.
4. Discussion

The limitations of this study are mainly due to the timing

upon which this study was designed. At that time, in 1991,

some of the basic principles of endocrine therapy for breast

cancer patients were not yet fully elucidated. These principles

which are now accepted by the medical community are the

separation of endocrine sensitive and endocrine non-sensi-

tive disease by the presence or absence of hormone receptors,

respectively, and the 5-year duration of tamoxifen therapy.

Consequently, this study has a mixed population of endocrine

sensitive and endocrine non-sensitive patients and a rela-

tively short duration of tamoxifen therapy.

The primary aim of this study was to determine whether 3

years of adjuvant tamoxifen following postoperative chemo-

therapy adds to the established disease free and overall sur-

vival advantage from adjuvant chemotherapy. This study

shows that after a median follow-up of 6.5 years, 3 years

administration of adjuvant tamoxifen, given sequentially

after completion of adjuvant chemotherapy in patients with

operable breast cancer who were not selected for the pres-

ence of hormonal receptors, has a limited impact on relapse,

increasing the proportion of patients alive without relapse at

5 years from 67% in controls to 73% in those who received

tamoxifen. This corresponds to a relative risk reduction of

16%. No effect on survival was demonstrated.

In the first report of the Early Breast Cancer Trialists’ Col-

laborative Group (EBCTCG) on a meta-analysis of data from

28 trials comparing tamoxifen versus no treatment, or chemo-

therapy with or without tamoxifen,8 it was shown that

chemotherapy in women aged under 50 gave an overall
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Fig. 2 – Kaplan–Meier estimates of relapse free survival.

Table 3 – Prognostic factors for overall survival

Factor N Prognostic value Treatment comparison corrected for factor, and within subsets

p HR + CI p HR + CI

Treatment arm 1724 0.738 0.97 (0.79–1.18)

Menopause 1525 0.156 (0.826) 1.02 (0.83–1.26)

Pre 1128 1 0.695 1.05 (0.82–1.34)

Peri 139 1.10 (0.77–1.57) 0.819 0.92 (0.47–1.81)

Post 258 1.31 (0.99–1.72) 0.922 0.98 (0.60–1.59)

Clinical T size 1576 <0.0001 (0.958) 1.01 (0.82–1.23)

T1 568 1 0.599 0.90 (0.60–1.35)

T2 865 1.77 (1.39–2.24) 0.552 1.08 (0.84–1.40)

T3 143 2.12 (1.49–3.02) 0.659 0.88 (0.49–1.57)

Pathological N 1592 0.001 (0.964) 1.00 (0.81–1.22)

pN0 365 1 0.382 1.27 (0.74–2.19)

pN1 1188 1.65 (1.23–2.22) 0.703 0.96 (0.77–1.20)

pN2 39 2.33 (1.29–4.21) 0.903 0.94 (0.32–2.71)

ER/PR 1064 <0.0001 (.388) 0.89 (0.69–1.15)

+/+ 491 1 0.332 0.81 (0.52–1.25)

+/� 132 1.91 (1.29–2.83) 0.541 1.23 (0.64–2.37)

�/+ 100 1.92 (1.25–2.95) 0.645 1.19 (0.57–2.50)

�/� 341 2.15 (1.59–2.89) 0.270 0.80 (0.53–1.19)
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reduction of the odds of mortality of 22 ± 6%, compared to

only 4% in women over 50. Reduction of the odds of recur-

rence from chemotherapy was significant in both age groups:

36 ± 5% and 19 ± 4%, respectively. From this report, it was still

uncertain whether chemotherapy had a significantly different

effect on mortality in the presence or absence of tamoxifen. A

comparison of the age-standardised recurrence rate reduc-

tion from chemotherapy alone versus nil (30 ± 4%) and chemo-

therapy plus tamoxifen versus tamoxifen (26 ± 10%) showed

similar sizes of effect. Although not statistically significant,

this was also observed for mortality and was considered to
be compatible with any real effects of tamoxifen and chemo-

therapy being probably independent of each other. In this

context, the present study was designed to explore whether

the benefits of adjuvant chemotherapy and tamoxifen given

sequentially might be additive.

In a recently published study by the French Adjuvant

Study Group on oestrogen receptor-positive postmenopausal

breast cancer patients,9 it was shown that the addition of

adjuvant chemotherapy (FEC 50) to tamoxifen significantly

improved disease free survival compared to tamoxifen alone.

In this study, chemotherapy and tamoxifen were adminis-



Table 4 – Prognostic factors for relapse free survival

Factor N Prognostic value Treatment comparison corrected for factor, and within subsets

p HR + CI p HR + CI

Treatment arm 1724 .035 0.84 (0.72–0.99)

Menopause 1525 .235 (.137) 0.88 (0.74–1.04)

Pre 1128 1 .167 0.87 (0.71–1.06)

Peri 139 1.02 (0.76–1.38) .910 1.03 (0.59–1.81)

Post 258 1.22 (0.97–1.52) .416 0.85 (0.56–1.27)

Clinical T size 1576 <.0001 (.091) 0.87 (0.73–1.02)

T1 568 1 .819 0.96 (0.70–1.32)

T2 865 1.61 (1.33–1.95) .123 0.84 (0.68–1.05)

T3 143 2.26 (1.71–2.98) .293 0.78 (0.49–1.24)

Pathological N 1592 <.0001 (.058) 0.85 (0.72–1.01)

pN0 365 1 .794 0.94 (0.59–1.49)

pN1 1188 1.94 (1.52–2.48) .044 0.83 (0.69–1.00)

pN2 39 2.52 (1.52–4.18) .844 1.10 (0.44–2.70)

ER/PR 1064 .092 (.037) 0.81 (0.66–0.99)

+/+ 491 1 .014 0.68 (0.50–0.93)

+/� 132 1.32 (0.96–1.80) .685 0.89 (0.51–1.55)

�/+ 100 1.33 (0.94–1.87) .264 1.42 (0.76–2.66)

�/� 341 1.28 (1.01–1.62) .228 0.80 (0.57–1.15)

(years)

0 2 4 6 8 10 12

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

O N Number of patients at risk : Treatment
100 258 220 183 117 59 12 

68 233 215 185 120 60 19 

Control

Tamoxifen

Duration of RFS
ER+/PGR+

Overall Logrank test: p=0.014

Fig. 3 – Kaplan–Meier estimates of relapse free survival according to ER+/PR+ phenotype.
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tered concurrently. Other studies on the optimal timing of

hormonal therapy, whether given sequentially or concomi-

tantly with chemotherapy, have generally shown an advan-

tage of the sequential administration. Recent data presented

by the Southwest Oncology Group strongly suggest that a

sequential administration of tamoxifen after chemotherapy

improves disease free and overall survival.5 In another study

in postmenopausal node-positive breast cancer patients, a

trend was also seen in favour of sequential administration

of tamoxifen after epirubicin and cyclophosphamide.10
Whereas the majority of patients randomised in our trial

received adjuvant chemotherapy with CMF, current data dem-

onstrate a significant advantage of anthracycline containing

regimens over CMF regardless of age.1 Chemotherapy regi-

mens continue to evolve with the increasing use of taxanes

and the anti-HER-2 monoclonal antibody, trastuzumab.11,12

Nevertheless, our study shows that, even following the use

of fairly conservative chemotherapy by today’s standards,

tamoxifen given sequentially after adjuvant chemotherapy

has a modest impact on relapse free survival.
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As expected, the benefit of tamoxifen therapy is most evi-

dent in the subgroup of patients with endocrine sensitive tu-

mours expressing the ER and PR positive phenotype. Since the

presence of hormone receptors was not an inclusion criterion

in our study, there was no standardisation of receptor assay.

This could be performed either biochemically or through

immunohistochemical techniques. In addition, one or both

receptors were unknown or missing in 38% (660) of the pa-

tients. This is clearly one of the limitations of our study. Nev-

ertheless, in the subgroup of patients with measured

hormone receptors, the benefit was higher in the patients
Table 5 – Toxicities leading to tamoxifen discontinuation

Toxicity No. of patientsa

Hot flashes 8

Abnormal vaginal bleeding 7

Ovarian cyst 1

Thrombophlebitis 2

Weight gain 4

Nausea 4

Vomiting 2

Pyrosis 1

Other gastrointestinal complaints 1

Headache 1

Dizziness 1

Blurred vision 1

Shortness of breath 1

Subjective intolerance 3

Oedema 2

Alopecia 1

Skin toxicity 1

Myalgia 1

Depression 1

Unspecified 12

a Some patients had more than one toxicity at the same time.
with higher levels of oestrogen receptors of at least

20 fmols/mg.

Although tamoxifen had a modest impact on relapse free

survival, this did not translate into prolonged survival. Apart

from the lack of patient selection based on steroid receptor

content, a possible reason for this modest benefit could be

the sub-optimal duration of tamoxifen therapy, which in

most patients was only 3 years in our study. Emerging studies

at the time this trial was ongoing reported better outcomes

for patients who received 5 years of tamoxifen treatment ver-

sus those who received 2 years treatment.13–15 As a result, a

small proportion of patients included in our study received

5 years tamoxifen therapy. While a duration of 3 years adju-

vant anti-hormonal therapy is likely sub-optimal in our study,

it is also possible that 5 years of tamoxifen therapy is not the

optimal postoperative management in postmenopausal pa-

tients. Indeed, the recent breast cancer trials of adjuvant hor-

monal therapy have consistently shown improved disease

free survival and overall survival with an aromatase inhibitor

compared to tamoxifen, irrespective of whether the aroma-

tase inhibitor was administered immediately for 5 years after

2–3 years of adjuvant tamoxifen, or as extended therapy after

5 years of tamoxifen.16–21 It is not clear yet whether all pa-

tients should start with an aromatase inhibitor upfront as

the rate of recurrence is highest in the first 2–3 years of ther-

apy or whether some patients do as well with a sequence of

tamoxifen followed by an aromatase inhibitor. Mature results

from studies having compared 5 years of an aromatase inhib-

itor with sequential administration of tamoxifen and aroma-

tase inhibitors (in both directions) such as the BIG 1–9820 will

probably give an answer to this question.

In conclusion, tamoxifen given for 3 years after adjuvant

chemotherapy mainly consisting of the CMF schedule re-

sulted in a moderate increase in disease free survival and

no detectable increase in overall survival in the whole study
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population. As expected, the benefit was most evident in the

subgroup of patients with positive hormone receptors and in

those with positive lymph nodes.
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