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Five Versus More Than Five Years of Tamoxifen for
Lymph Node-Negative Breast Cancer: Updated Findings
From the National Surgical Adjuvant Breast and Bowel
Project B-14 Randomized Trial

Bernard Fisher, James Dignam, John Bryant, Norman Wolmark

Background: Previously reported information from B-14,
a National Surgical Adjuvant Breast and Bowel Project
(NSABP) randomized, placebo-controlled clinical trial, dem-
onstrated that patients with estrogen receptor (ER)-positive
breast cancer and negative axillary lymph nodes experienced
a prolonged benefit from 5 years of tamoxifen therapy.
When these women were rerandomized to receive either pla-
cebo or more prolonged tamoxifen therapy, they obtained
no additional advantage from tamoxifen through 4 years of
follow-up. Because the optimal duration of tamoxifen admin-
istration continues to be controversial and because there
have been 3 more years of follow-up and a substantial in-
crease in the number of events since our last report, an
update of the B-14 study is appropriate. Methods: Patients
(n = 1172) who had completed 5 years of tamoxifen therapy
and who were disease free were rerandomized to receive
placebo (n = 579) or tamoxifen (n = 593). Survival, disease-
free survival (DFS), and relapse-free survival (RFS) were
estimated by the Kaplan–Meier method; the differences be-
tween the treatment groups were assessed by the log-rank
test. Relative risks of failure (with 95% confidence intervals)
were determined by the Cox proportional hazards model.
P values were two-sided. Results: Through 7 years after re-
assignment of tamoxifen-treated patients to either placebo
or continued tamoxifen therapy, a slight advantage was ob-
served in patients who discontinued tamoxifen relative to
those who continued to receive it: DFS = 82% versus 78%
(P = .03), RFS = 94% versus 92% (P = .13), and survival =
94% versus 91% (P = .07), respectively. The lack of benefit
from additional tamoxifen therapy was independent of age
or other characteristics. Conclusion: Through 7 years of
follow-up after rerandomization, there continues to be no
additional benefit from tamoxifen administered beyond
5 years in women with ER-positive breast cancer and nega-
tive axillary lymph nodes. [J Natl Cancer Inst 2001;93:
684–90]

In 1982, the National Surgical Adjuvant Breast and Bowel
Project (NSABP) implemented the B-14 trial, a randomized,
placebo-controlled clinical study in 4127 women. This study had
been designed to evaluate the worth of tamoxifen in patients
with estrogen receptor (ER)-positive breast tumors and negative
axillary lymph nodes. First reports from B-14 demonstrated
a benefit from tamoxifen in such patients (1,2). When the pla-
cebo and tamoxifen groups were compared, there was a highly
statistically significant benefit in disease-free survival (DFS)

through 5 years of follow-up among tamoxifen-treated women
of all ages (2). That advantage was related to a reduction in the
rate of tumor recurrence at local-regional and distant sites (this
included ipsilateral breast tumor recurrence [IBTR] after lump-
ectomy and breast irradiation), as well as a decrease in the rate
of occurrence of a second primary cancer in the contralateral
breast. Subsequent findings, which were reported in 1996 (3),
demonstrated that the 5-year benefit in DFS that had been ob-
served after tamoxifen administration had persisted through at
least 10 years of follow-up. A statistically significant survival
benefit through 10 years was also observed.

A second aim of the B-14 study was to determine whether
more than 5 years of tamoxifen administration would provide an
advantage greater than that observed when administration of the
drug was limited to 5 years. Consequently, women who had
completed the initially assigned 5 years of tamoxifen therapy
and who were free of disease were rerandomized to either an
additional 5 years of tamoxifen therapy or to 5 years of placebo.
Interim results at the third of four scheduled analyses demon-
strated that continuation of the trial to its intended end point
would not result in an advantage for additional tamoxifen
therapy. Thus, the statisticians recommended to an independent
data-monitoring committee (DMC) that the trial be unblinded
and that the treatments be discontinued. After the DMC had
concurred with that recommendation, use of those agents was
terminated in November 1995, and the National Cancer Institute
(Bethesda, MD) recommended that, outside a clinical trial,
tamoxifen therapy should be limited to 5 years in women with
lymph node-negative, ER-positive breast cancer (4). A more
detailed account of the results obtained through 4 years of fol-
low-up was subsequently reported in a peer-reviewed publica-
tion (3).

Although it has generally been accepted that the advantage
from tamoxifen therapy is maintained for at least 10 years, the
findings relative to the optimal duration of such therapy are
controversial (5–17), and the question of how long to administer
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the drug remains an issue of considerable clinical importance.
Because there have been 3 years of additional follow-up since
our previous report, an update of the B-14 findings as they relate
to the efficacy of administering tamoxifen beyond 5 years is
appropriate.

SUBJECTS AND METHODS

A detailed account of 1) study design, 2) entry and eligibility requirements, 3)
patient and tumor characteristics, 4) treatment, 5) compliance with therapy, and
6) statistical methods has been presented in prior reports of the B-14 trial (1,3).
The following is a summary of those aspects of the study that relate to a
determination of the worth of 5 versus more than 5 years of tamoxifen therapy.

Study Design

Women with operable breast cancer and axillary lymph nodes that were de-
termined to be negative on histologic examination were eligible for the B-14
study if their tumors were ER positive and if they fulfilled other eligibility
criteria common to NSABP clinical trials. After patients had undergone surgery
and had given written informed consent, they were stratified according to age,
tumor size, type of surgery, and tumor ER content. From January 4, 1982,
through January 25, 1988, a total of 2892 patients at participating NSABP
institutions were randomly assigned within these strata to receive either placebo
or tamoxifen. After completion of the first randomization, a second group
of 1235 women who met the same eligibility requirements as the randomly
assigned patients were entered in a registration arm of the study from January 26,
1988, through October 17, 1988, to receive tamoxifen for 5 years; this group of
patients was recruited to provide additional tamoxifen-treated patients for the
second randomization described below. For a comparison of the outcome of
patients who received 5 years of tamoxifen with that of patients who received
more than 5 years of the drug, women in both the randomized and registered
groups who had completed the initially assigned 5 years of tamoxifen treatment,
who did not discontinue therapy because of side effects or for other reasons, who
did not have either a breast tumor recurrence or a second primary cancer, and
who consented to participate were eligible for rerandomization to either 5 years
of placebo or to a second 5 years of tamoxifen therapy. That double-blinded
rerandomization began before the first report of findings from B-14 through
5 years of follow-up (1). From April 7, 1987, through March l4, 1994, a total
of 1172 patients were rerandomized—579 in the placebo group and 593 in the
tamoxifen group (Table 1). Ninety-eight percent (1152) of the women in both
groups were eligible with follow-up. The eligible cohort analyzed in this article
excludes one patient who had been included in the 1996 report (3) and who was
determined to have had an event before rerandomization.

Patient and Tumor Characteristics

Characteristics of eligible patients who participated in the randomization are
shown in Table 2. Relevant characteristics were balanced across treatment
groups. In both treatment groups, 26% of the patients were less than 50 years of
age, 56% were treated with mastectomy, and about 67% had tumors less than
or equal to 2.0 cm in size. The distribution of tumor ER and progesterone-
receptor (PgR) levels, as well as of race, was similar.

Treatment and Compliance With Therapy

All patients received either tamoxifen (10 mg twice a day given orally)
or placebo, similarly administered. Placebo and tamoxifen tablets were indistin-
guishable on the basis of both taste and physical appearance. The pharmacologic
formulation of the placebo was identical to that of the tamoxifen, except for the
absence of active drug. Double blinding was used so that, short of blood analy-
ses, neither medical personnel nor study participants knew the type of treatment
that was administered.

Information about compliance with protocol therapy was provided in our
previous report; 1.9% of the women who were randomly assigned to receive
placebo and 1.3% of those randomly assigned to receive tamoxifen did not begin
therapy. An additional 11.7% and 15.0% of the women in the placebo and
tamoxifen groups, respectively, discontinued therapy. Although women who
received placebo stopped treatment more frequently for nonmedical reasons,
medical reasons for discontinuing therapy were more frequent among tamoxifen-
treated women.

The mean duration of tamoxifen therapy was 19 months in women who started
the drug after rerandomization but who then discontinued it. The mean duration
of therapy in women who were compliant, i.e., who took the drug for 5 years,
until treatment failure or until it was discontinued when the study results were
disclosed, was 38 months. These values were 16 and 40 months, respectively,
for the placebo group.

Statistical Methods

DFS and overall survival were computed by use of the Kaplan–Meier esti-
mator (18). The events used in the determination of DFS included first local

Table 1. Treatment assignment and patient eligibility

Placebo Tamoxifen

No. of
patients %*

No. of
patients %*

Randomly assigned 579 593
Ineligible 10 1.7 10 1.7

Events prior to 5 y 6 2
Other 4 8

Eligible with follow-up 569 98.3 583 98.3
Median follow-up time, mo 81

*% of enrolled patients.

Table 2. Characteristics of eligible patients with follow-up data, according to
treatment assigned at randomization

Characteristic*
Placebo, %
(n � 569)

Tamoxifen, %
(n � 583)

Age, y
�49 26 26
50–59 30 30
�60 44 44
Mean ± standard deviation 56 ± 9 56 ± 10

Menopausal status
Premenopausal/perimenopausal 25 27
Postmenopausal 74 73
Unknown 1 <1

Type of surgery
Total mastectomy 56 56
Lumpectomy + XRT† 44 44

Clinical tumor size, cm
�2.0 65 68
2.1–4.0 33 28
�4.1 2 4
Mean ± standard deviation 2.1 ± 1.1 2.0 ± 1.2

Estrogen receptor level, fmol/mg
of cytosol protein

10–49 40 44
50–99 25 21
�100 35 35

Progesterone receptor level, fmol/mg
of cytosol protein

0–9 20 22
10–49 22 24
50–99 14 15
�100 44 40
Unknown 0 0

Race
White 92 92
Black 4 3
Other 3 4
Unknown 2 1

*At time of initial randomization or registration.
†XRT � radiation therapy.

Journal of the National Cancer Institute, Vol. 93, No. 9, May 2, 2001 ARTICLES 685

D
ow

nloaded from
 https://academ

ic.oup.com
/jnci/article/93/9/684/2906559 by guest on 16 August 2022



recurrence of disease (including IBTR after lumpectomy), regional and distant
metastases, occurrence of tumor in the contralateral breast, occurrence of second
primary tumors, and deaths before these events. Events for determination of
relapse-free survival (RFS) included a first recurrence of disease at local, re-
gional, or distant sites. An IBTR was considered to be a local event. Although
contralateral breast cancers were considered to be breast cancer events, they
were not judged to be recurrences and were, therefore, not included in the
determination of RFS. Contralateral breast cancers, other second primary can-
cers, and deaths that occurred before treatment failure were censored observa-
tions. Deaths from all causes were included in the analysis of overall survival.

The statistical significance of the differences between the treatments was
determined by use of the log-rank test (19). Exact binomial tests were used to
compare average annual hazard rates in the treatment groups according to the
type of event. Treatment effects adjusted for covariates, prognostic significance
for individual covariates, and potential covariate interactions were examined by
use of the Cox proportional hazards model (20). The relative risk of failure with
95% confidence interval (CI) was determined by use of the Cox model. To assess
proportionality of hazards, we categorized events according to whether they
occurred within 5 years after the initiation of rerandomization or subsequent to
5 years. A time-dependent Cox model with terms representing treatment group,
time period, and their interaction was fit to the data, and a test of the interaction
term by means of a Wald test was used to assess proportionality of hazards. All
P values were derived from a two-sided test for significance and relate to total
follow-up time. Values below .05 were considered to be statistically significant.

All findings in this article, except for those that pertain to compliance, were
derived from analyses that used all protocol-eligible patients (see Tables 1 and
2). An analysis that used all patients, regardless of their eligibility status, resulted
in no substantive differences in conclusions. Analyses are based on information
received at the NSABP Biostatistical Center as of March 31, 2000. The median
duration of follow-up was 81 months.

RESULTS

DSF, RFS, and Survival (Fig. 1)

Evaluation of the 1152 eligible women with follow-up who,
after 5 years of tamoxifen therapy, participated in a randomiza-

tion that assigned them to receive an additional 5 years of either
placebo or tamoxifen demonstrated that, through 7 years after
randomization, the DFS of women who received placebo was
82% compared with 78% for women who continued tamoxifen
therapy (P � .03). The RFS for women who received either
placebo or tamoxifen was 94% and 92%, respectively (P � .13).
The survival after 7 years of follow-up was 94% for women who
received only 5 years of tamoxifen therapy and 91% for women
who received tamoxifen for more than 5 years (P � .07).

Outcomes in Relation to Patient and Tumor
Characteristics

When statistical modeling was used to determine if there was
evidence of a differential effect of long-term tamoxifen accord-
ing to patient or tumor characteristics (e.g., interaction between
treatment and characteristics), outcomes did not differ statisti-
cally significantly by age at initial randomization (Fig. 2). In
women 49 years of age or younger, the tamoxifen/placebo rela-
tive risk (RR) was 1.46 (95% CI � 0.68 to 3.15) for RFS, 1.50
(95% CI � 0.86 to 2.60) for DFS, and 0.95 (95% CI 0.25 to
3.81) for survival. For women 50 years of age or older, the RR
was 1.37 (95% CI � 0.80 to 2.35) for RFS, 1.27 (95% CI �
0.95 to 1.69) for DFS, and 1.54 (95% CI � 1.01 to 2.36) for
survival. The occurrence of only a few deaths among the
younger patients accounts for the apparent disparity in survival
when this end point was examined according to age. The effect
of additional tamoxifen administration on outcomes was similar
between patients with smaller and larger tumors and between
those with lower and higher ER or PgR levels (data not shown).

Sites and Rates of First Events

The average annual rate (36.3) of all events (i.e., breast
cancer or otherwise) per 1000 patients who received tamoxifen

Fig. 1. Disease-free survival, relapse-
free survival, and survival through 7
years of follow-up of all patients who
were rerandomized after 5 years of
tamoxifen to receive either placebo
(Plac) or prolonged tamoxifen (Tam)
therapy. All P values were two-sided.

Fig. 2. Relation of relapse-free survival (RFS), disease-free
survival (DFS), and survival to patient age at initial random-
ization: tamoxifen/placebo relative risks with 95% confidence
intervals. Age by treatment interaction test: RFS, P � .90;
DFS, P � .56; and survival, P � .51 (two-sided P values).

686 ARTICLES Journal of the National Cancer Institute, Vol. 93, No. 9, May 2, 2001

D
ow

nloaded from
 https://academ

ic.oup.com
/jnci/article/93/9/684/2906559 by guest on 16 August 2022



for longer than 5 years was greater than that (27.7) in women
who received the drug for only 5 years (RR � 1.3; 95% CI �
1.0 to 1.7; P � .03) (Table 3). The findings suggest that the rate
of a breast cancer recurrence was greater in the tamoxifen group,
although the difference was not statistically significant (RR �
1.4; 95% CI � 0.9 to 2.2; P � .13). There was no difference
between the placebo and tamoxifen groups in the rate of occur-
rence of a contralateral breast cancer (RR � 0.9; 95% CI � 0.4
to 1.7).

The incidence of endometrial cancer was six (1.1%) in
women who received placebo and 12 (2.1%) in those who con-
tinued tamoxifen therapy (RR � 2.0; 95% CI � 0.7 to 6.6).
There was no statistically significant difference in the rate of
other second primary cancers (RR � 1.2; 95% CI � 0.7 to 2.1)
or of deaths before evidence of a second tumor (RR � 1.5; 95%
CI � 0.8 to 2.9). Sites of all second primary cancers (as first
events) are listed in Table 4; causes of all deaths (as first events)
are shown in Table 5.

Hazard Ratio as a Function of Time

An analysis of mortality from all causes, according to wheth-
er the deaths occurred either within the first 5 years after reran-
domization or subsequently, is summarized in Table 6. The mor-
tality RR was 1.7 in the first 5 years (i.e., the mortality rate was
70% higher among patients who continued to receive tamoxifen
therapy) and was marginally statistically significant (P � .05).

In contrast, the RR in years 6+ was 1.2 (P � .61). However, the
difference in hazard ratios in the two time periods was not
statistically significant (P � .36). A similar pattern was seen for
DFS (Table 7, a and b). In the first 5 years, the event RR was 1.6
(P � .007); however, in years 6+, this ratio was attenuated to
1.00 (P � .96). Again, however, the difference between the two
hazard ratios was not formally statistically significant (P � .08).

Table 7, a and b, provides a comparison of sites and rates of
all first events (recurrences, second primary cancers, and deaths
before recurrence or second primary cancers) according to
whether these events occurred either within 5 years after reran-
domization or subsequently. It is of interest that, for recurrences,
the treatment failure RR was 2.0 in years 0–5 (P � .02), while,
in years 6+, more recurrences occurred in the placebo group than
among the tamoxifen-treated patients (16 versus 11; RR � 0.7;
P � .39). For this end point, the time-by-treatment interaction
was statistically significant (P � .03).

DISCUSSION

The current findings continue to support our previously re-
ported observations from the B-14 trial that there was no benefit
from administering tamoxifen for longer than 5 years to women
with ER-positive tumors and negative axillary lymph nodes
(3). Some commentators considered the follow-up time of our
first report (i.e., 4 years) too short and the number of events
(i.e., recurrences and deaths) too few to permit formulating
meaningful conclusions (5,9,12,13,17). In a detailed account,
Dignam et al. (21) explain the statistical rationale that led to the

Table 3. Sites and rates of first events

Site

Placebo (n � 569) Tamoxifen (n � 583) Placebo versus tamoxifen

No. of events % Rate* No. of events % Rate* Rate ratio 95% confidence interval P†

All breast cancer recurrences 34 6.0 8.9 47 8.1 12.5 1.4 0.9 to 2.2 .13
Local-regional‡ 17 3.0 4.4 21 3.6 5.6 1.3 0.6 to 2.6
Distant 17 3.0 4.4 26 4.5 6.9 1.6 0.8 to 3.1

Second primary cancer 54 9.5 14.1 63 10.8 16.7 1.2 0.8 to 1.7
Contralateral breast 20 3.5 5.2 17 2.9 4.5 0.9 0.4 to 1.7
Endometrial 6 1.1 1.6 12 2.1 3.2 2.0 0.7 to 6.6
Other 28 4.9 7.3 34 5.8 9.0 1.2 0.7 to 2.1

Death, no evidence of disease 18 3.2 4.7 27 4.6 7.2 1.5 0.8 to 2.9
All events 106 18.6 27.6 137 23.5 36.3 1.3 1.0 to 1.7 .03

Alive, event free 463 81.4 — 446 76.5 —

*Average annual rate per 1000 patients.
†Two-sided P from log-rank test.
‡Includes ipsilateral breast tumor recurrence in patients treated with lumpectomy.

Table 4. Number of second primary cancers as first events

Site* Placebo Tamoxifen

Colon/rectum 7† 5
Liver 0 0
Other gastrointestinal organs 4 3
Lung and bronchus 4 6
Soft tissue 2 2
Skin (melanoma) 3 3
Endometrium 6 12
Urinary system 1 3
Lymphatic system (non-Hodgkin’s lymphoma) 0 2
Other 8 9
Unknown 0 1

Total 35† 46

*Contralateral breast cancers were excluded.
†Includes one ineligible patient.

Table 5. Causes of death as first events

Cause of death Placebo Tamoxifen

Septicemia 2 2
Ischemic heart disease 2 6
Other heart disease 1 0
Cerebrovascular disease 1* 4
Diseases of the respiratory system 1 1
Diseases of the liver, gallbladder, and pancreas 1 2
Diseases of the genitourinary system 2 1
Miscellaneous 6 6
Unknown 3 5

Total 19* 27

*Includes one ineligible patient.

Journal of the National Cancer Institute, Vol. 93, No. 9, May 2, 2001 ARTICLES 687

D
ow

nloaded from
 https://academ

ic.oup.com
/jnci/article/93/9/684/2906559 by guest on 16 August 2022



decision to stop the trial. Briefly, the number of events necessary
before a definitive analysis could have been undertaken and
follow-up times at which to perform interim analyses were
established a priori. After a third interim analysis, it was deter-
mined that, even had all of the remaining events necessary for
the conduct of a definitive analysis occurred in the placebo
group, the log-rank statistic would not have achieved statistical
significance. The study was terminated because continuing
it until the predefined number of events was reached could not
have led to the conclusion that a benefit had been obtained.
Moreover, there was concern that continuation of the drug could
have been deleterious. At each scheduled interim analysis,
a greater number of events were observed in the group of women
who continued to take tamoxifen than in those who had received
placebo. When the trial was terminated, a nominally statistically

significant, or nearly statistically significant, advantage in DFS,
distant DFS, and survival was observed in the group of women
who received placebo. The current findings demonstrate that,
after 7 years of follow-up, the overall number of events and
deaths continues to remain greater in the tamoxifen group,
and estimates of outcome still favor the placebo over the tamoxi-
fen group. Moreover, there is still no evidence to indicate that
continuing tamoxifen beyond 5 years results in a decrease in the
rate of treatment failure at any site of the occurrence of a first
event.

There are several reasons why our failure to observe a benefit
from more than 5 years of tamoxifen administration is not
surprising. Because the tamoxifen-treated women in this study
had remained disease free through 5 years, their prognosis could
be considered as having been good. Thus, their rate of subse-

Table 6. Deaths that occurred within the first 5 years after rerandomization and thereafter

Years after
rerandomization

Placebo (n � 569) Tamoxifen (n � 583) Placebo versus tamoxifen

No. at
risk*

No. of
deaths % Rate†

No. at
risk*

No. of
deaths % Rate†

Rate
ratio

95% confidence
interval Two-sided P

1–5 569 20 3.5 7.2 583 35 6.0 12.4 1.7 1.0 to 3.2 .051
>5 529 19 3.6 14.9 528 22 4.2 17.4 1.2 0.6 to 2.3 .61

All 569 39 6.9 9.6 583 57 9.8 14.0 1.5 1.0 to 2.2 .07

*Beginning of the interval.
†Average annual rate per 1000 patients.

Table 7, a. Sites and rates of first events that occurred in the first 5 years after initiation of rerandomization

Placebo (n � 569) Tamoxifen (n � 583) Placebo versus tamoxifen

No. of
events % Rate*

No. of
events % Rate*

Rate
ratio

95% confidence
interval (CI) Two-sided P

All breast cancer recurrences 18 3.2 6.7 36 6.2 13.5 2.0 1.1 to 3.8 .02
Local-regional 9 1.6 3.3 14 2.4 5.2 1.6 0.6 to 4.1
Distant 9 1.6 3.3 22 3.8 8.2 2.5 1.1 to 6.1

Second primary cancer 31 5.4 11.5 41 7.0 15.4 1.3 0.8 to 2.2
Contralateral breast 9 1.6 3.3 12 2.1 4.5 1.3 0.5 to 3.6
Endometrium 4 0.7 1.5 8 1.4 3.0 2.0 0.5 to 9.1
Other 18 3.2 6.7 21 3.6 7.9 1.2 0.6 to 2.3

Death prior to recurrence or 2nd primary cancer 10 1.8 3.7 15 2.6 5.6 1.5 0.6 to 3.8

All events 59 10.4 22.0 92 15.8 34.4 1.6 1.1 to 2.2 .007

Alive, event free 510 89.6 491 84.2

Table 7, b. Sites and rates of first events that occurred more than 5 years after initiation of rerandomization

Placebo (n � 491) Tamoxifen (n � 472) Placebo versus tamoxifen

No. of
events % Rate*

No. of
events % Rate*

Rate
ratio 95% CI P

All breast cancer recurrences 16 3.3 13.9 11 2.3 10.0 0.7 0.3 to 1.6 .39
Local-regional 8 1.6 7.0 7 1.5 6.3 0.9 0.3 to 2.9
Distant 8 1.6 7.0 4 0.8 3.6 0.5 0.1 to 1.9

Second primary cancer 23 4.7 20.0 22 4.7 19.9 1.0 0.5 to 1.9
Contralateral breast 11 2.2 9.6 5 1.1 4.5 0.5 0.1 to 1.5
Endometrium 2 0.4 1.7 4 0.8 3.6 2.1 0.3 to 23.0
Other 10 2.0 8.7 13 2.8 11.8 1.4 0.6 to 3.4

Death prior to recurrence or 2nd primary cancer 8 1.6 7.0 12 2.5 10.9 1.6 0.6 to 4.4

All events 47 9.6 41.0 45 9.5 40.8 1.0 0.7 to 1.5 .96

Alive, event free 444 90.4 427 90.5

*Average annual rate per 1000 patients.
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quent breast cancer events, i.e., recurrences and contralateral
breast tumors, was likely to be sufficiently low so that detection
of a substantial reduction in absolute failure rates that would
have occurred as a result of additional treatment with tamoxifen
was unlikely. Even had continuation of the drug resulted in
a small benefit, the worth of that advantage would need to be
considered in conjunction with the few serious adverse events,
such as endometrial cancer, pulmonary embolism, and stroke,
that are associated with tamoxifen administration. Also, in view
of the findings from a Swedish trial (22) that demonstrated only
a 9% reduction in the relative risk of treatment failure when
lymph node-negative patients who received tamoxifen for 5
years were compared with those who received it for 2 years,
it might be conjectured that, when 5 versus more than 5 years of
tamoxifen therapy are compared, the benefit might be further
attenuated.

Several other studies that have evaluated the duration of
tamoxifen therapy also require comment. The observations from
a randomized trial conducted by the Scottish Cancer Trials
Breast Group (15), which were described in our previous report
(3), are concordant with our findings. Results from an explor-
atory trial that was conducted by the Eastern Cooperative
Oncology Group to evaluate the worth of tamoxifen therapy
given beyond 5 years to women with lymph node-positive and
either ER-positive or ER-negative breast cancer have failed to
note a statistically significant overall benefit from continuing
tamoxifen beyond 5 years (16). When only ER-positive patients
were considered, a statistically significant DFS but no survival
advantage was observed. The authors of that study concluded,
however, that further evaluation of adjuvant tamoxifen therapy
beyond 5 years in women with lymph node-positive, ER-
positive breast cancer was appropriate. Preliminary findings
from a French study that compared 2 or 3 years of tamoxifen
therapy with prolonged administration of the drug (23) suggest
that the benefit from the latter is greater than that from the
former. That study, however, was not designed to provide
information about the worth of 5 versus more than 5 years of
tamoxifen therapy.

In the data presented, there is evidence that, when the relative
efficacy of continued tamoxifen therapy was compared with that
of placebo, it was not constant over time. In the first 5 years after
the initiation of rerandomization, women who received tamoxi-
fen did worse than women who received placebo in terms
of all-cause mortality, DFS, and RFS, with differences that were
at least marginally statistically significant. Subsequent to
5 years, patients in both groups fared about equally well in terms
of mortality and DFS, and patients randomly assigned to receive
tamoxifen had fewer recurrences, although the numbers of
events were small and the differences were not statistically
significant. How these data might best be interpreted is not clear.
The pattern is not well explained by the “carry-over effect,” in
which the continued benefit of tamoxifen beyond the period
in which it is actually given might be expected to attenuate the
relative benefit of continued treatment with the drug in compari-
son with placebo for some years beyond rerandomization. While
the carry-over phenomenon would be expected to result in a
time-dependent hazard ratio, it does not account for the presence
of an early (relative) detrimental effect, as is suggested in the
data presented here. In fact, the early relative detrimental effect
observed for tamoxifen is largely a result of low event and
mortality rates among placebo patients in the first 5 years after

rerandomization. This observed pattern might be more consis-
tent with phenomena associated with tamoxifen withdrawal or
with tamoxifen-dependent tumor growth, but such explanations
are clearly conjectural.

It has taken nearly 20 years from the time it was first shown
that adjuvant tamoxifen therapy could reduce the risk of breast
cancer to reach a consensus that the administration of tamoxifen
for at least 5 years is preferable to administration of the drug for
a shorter period of time (24). That conclusion was reached when
it was noted that 2 years of therapy were better than 1 year
(11), that 3 years were better than 2 (25), and that 5 years were
better than either 2 or 3 (11,22). Consequently, it was reasonable
to anticipate that more than 5 years of tamoxifen administra-
tion would result in a benefit greater than that observed after
administration of the drug for 5 years. It was, thus, predictable
that controversy would occur subsequent to our initial report
that demonstrated that, when given for longer than 5 years,
tamoxifen might fail to provide any additional benefit in
ER-positive, lymph node-negative patients. The issue with re-
gard to the duration of tamoxifen therapy is not likely to be
completely resolved until the findings from two large British
trials become available. One of those studies is the Adjuvant
Tamoxifen Treatment, Offer More? (aTTom) trial (26), and
the other is the Adjuvant Tamoxifen: Longer Against Shorter
(ATLAS) Trial (27). Both of these trials are considered to be
“pragmatic,” in that patients who have undergone tamoxifen
treatment are eligible, with randomization occurring when there
is uncertainty about whether or not treatment should be contin-
ued (9). In the aTTom trial, patients who have received tamoxi-
fen for at least 2 years are randomly assigned either to discon-
tinue the drug or to receive it for at least 3 more years (11). In
the ATLAS trial, women who receive tamoxifen for varying
lengths of time (with 2 years being recommended, but not
essential) are randomly assigned either to discontinue tamoxifen
or to receive it for 5 more years (11).

Because it is anticipated that large populations of women
(e.g., 20 000 in the ATLAS study alone) will be randomly as-
signed to both of these trials, it is not likely that the major
findings will be available for about 10 years. Until information
from these or other studies is available to indicate otherwise,
the current findings provide substantial justification for our
prior conclusion that there is no additional advantage for con-
tinuing tamoxifen therapy for more than 5 years in patients with
ER-positive tumors and negative axillary lymph nodes.

REFERENCES

(1) Fisher B, Costantino J, Redmond C, Poisson R, Bowman D, Couture J, et
al. A randomized clinical trial evaluating tamoxifen in the treatment of
patients with node-negative breast cancer who have estrogen-receptor-
positive tumors. N Engl J Med 1989;320:479–84.

(2) Fisher B, Redmond C. Systemic therapy in node-negative patients: updated
findings from NSABP clinical trials. National Surgical Adjuvant Breast and
Bowel Project. J Natl Cancer Inst Monogr 1992;11:105–16.

(3) Fisher B, Dignam J, Bryant J, DeCillis A, Wickerham DL, Wolmark N, et
al. Five versus more than five years of tamoxifen therapy for breast cancer
patients with negative lymph nodes and estrogen receptor-positive tumors.
J Natl Cancer Inst 1996;88:1529–42.

(4) National Cancer Institute clinical announcement: adjuvant therapy of breast
cancer—tamoxifen update. Bethesda (MD): National Institutes of Health;
1995.

(5) Peto R. Five years of tamoxifen—or more? J Natl Cancer Inst 1996;88:
1791–3.

(6) Bilimoria MM, Assikis VJ, Jordan VC. Should adjuvant tamoxifen therapy
be stopped at 5 years? Cancer J Sci Am 1996;2:140.

Journal of the National Cancer Institute, Vol. 93, No. 9, May 2, 2001 ARTICLES 689

D
ow

nloaded from
 https://academ

ic.oup.com
/jnci/article/93/9/684/2906559 by guest on 16 August 2022



(7) San Antonio Breast Cancer Symposium. Limits on tamoxifen duration
questioned. Oncol News Int 1996;5:1.

(8) San Antonio Breast Cancer Symposium. Experts review NCI recommen-
dation to limit tamoxifen duration to five years. Oncol News Int 1996;5:3.

(9) Earl H, Gray R, Kerr D, Lee M. The optimal duration of adjuvant tamoxi-
fen treatment for breast cancer remains uncertain: randomize into aTTom.
Clin Oncol (R Coll Radiol) 1997;9:141–3.

(10) Bulbrook RD. Long term adjuvant therapy for primary breast cancer
[editorial]. BMJ 1996;312:389–90.

(11) Current Trials Working Party of the Cancer Research Campaign Breast
Cancer Trials Group. Preliminary results from the Cancer Research Cam-
paign trial evaluating tamoxifen duration in women aged fifty years or
older with breast cancer. J Natl Cancer Inst 1996;88:1834–9.

(12) Rea D, Poole C, Gray R. Adjuvant tamoxifen: how long before we know
how long? BMJ 1998;316:1518–9.

(13) Cameron DA. More large trials needed to decide best duration of treatment
with tamoxifen [letter]. BMJ 1998;317:1524.

(14) Bilimoria MM, Jordan VC. The duration of adjuvant tamoxifen therapy.
Cancer Treat Res 1998;94:181–93.

(15) Stewart HJ, Forrest AP, Everington D, McDonald CC, Dewar JA, Hawkins
RA, et al. Randomised comparison of 5 years of adjuvant tamoxifen with
continuous therapy for operable breast cancer. Br J Cancer 1996; 74:297–9.

(16) Tormey DC, Gray R, Falkson HC. Postchemotherapy adjuvant tamoxifen
therapy beyond five years in patients with lymph node-positive breast
cancer. Eastern Cooperative Oncology Group. J Natl Cancer Inst 1996;88:
1828–33.

(17) Swain SM. Tamoxifen: the long and short of it [editorial]. J Natl Cancer
Inst 1996;88:1510–2.

(18) Kaplan EL, Meier P. Nonparametric estimation from incomplete observa-
tions. J Am Stat Assoc 1958;53:457–81.

(19) Mantel N. Evaluation of survival data and two new rank order statistics
arising in its consideration. Cancer Chemother Rep 1966;50:163–70.

(20) Cox DR. Regression models and life tables. J R Stat Soc 1972;34:187–220.
(21) Dignam JJ, Bryant J, Wieand HS, Fisher B, Wolmark N. Early stopping of

a clinical trial when there is evidence of no treatment benefit: protocol B-14
of the National Surgical Adjuvant Breast and Bowel Project. Control Clin
Trials 1998;19:575–88.

(22) Swedish Breast Cancer Cooperative Group. Randomized trial of two versus
five years of adjuvant tamoxifen for postmenopausal early stage breast
cancer. J Natl Cancer Inst 1996;88:1543–9.

(23) Delozier T, Spielmann M, Mace-Lesec’h J, Janvier M, Hill C, Asselain B,
et al. Tamoxifen adjuvant treatment duration in early breast cancer: initial
results of a randomized study comparing short-term treatment with long-
term treatment. J Clin Oncol 2000;18:3507–12.

(24) Early Breast Cancer Trialists’ Collaborative Group. Tamoxifen for early
breast cancer: an overview of the randomized trials. Lancet 1998;351:
1451–67.

(25) Fisher B, Brown A, Wolmark N, Redmond C, Wickerham DL, Wittliff J,
et al. Prolonging tamoxifen therapy for primary breast cancer. Findings
from the National Surgical Adjuvant Breast and Bowel Project clinical trial.
Ann Intern Med 1987;106:649–54.

(26) CRC Trials Unit Birmingham. Adjuvant Tamoxifen Treatment, Offer
More? (aTTom). Protocol. Birmingham (U.K.): CRC Trials Unit, Clinical
Research Block, Queen Elizabeth Hospital.

(27) Clinical Trial Service Unit, Radcliffe Infirmary, Oxford. Adjuvant Tamoxi-
fen: Longer Against Shorter (ATLAS). Protocol. April, 1995. ATLAS
Office, Oxford (U.K.): Clinical Trials Service Unit. Radcliffe Infirmary.

NOTES

Editor’s note: John Bryant’s family holds stock in the Eli Lilly Corporation,
Indianapolis, IN.

Supported by Public Health Service grants U10CA12027, U10CA69651,
U10CA37377, and U10CA69974 from the National Cancer Institute, National
Institutes of Health, Department of Health and Human Services.

Manuscript received August 2, 2000; revised February 13, 2001; accepted
March 5, 2001.

690 ARTICLES Journal of the National Cancer Institute, Vol. 93, No. 9, May 2, 2001

D
ow

nloaded from
 https://academ

ic.oup.com
/jnci/article/93/9/684/2906559 by guest on 16 August 2022


