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Is Low-Dose Tamoxifen Useful for the Treatment and
Prevention of Breast Cancer?

Kendall Wu, Powel Brown

Many studies have demonstrated the utility of tamoxifen for
the treatment of estrogen receptor (ER)-positive breast cancer
(1) and more recently for the prevention of breast cancer in women
at increased risk (2–4). However, the toxicities of tamoxifen
such as thromboembolic events and endometrial cancers still
pose a clinically significant problem. To reduce the risk of these
adverse events, effective, yet safe drugs are being sought that
could replace tamoxifen. Indeed, new endocrine agents such as
selective ER modulators (SERMs) and aromatase inhibitors are
being evaluated as alternatives to tamoxifen for the treatment
(5–9) and prevention (10) of breast cancer. In this issue of the
Journal, Decensi et al. (11) propose a different strategy to reduce
the side effects of tamoxifen. They suggest that, by using a lower
dose of tamoxifen, it may be possible to reduce tamoxifen’s side
effects while retaining its therapeutic and preventive efficacy.

To investigate the biologic effect of low doses of tamoxifen,
Decensi et al. (11) measured biomarkers associated with breast
cancer, cardiovascular disease, and bone fracture risk. They con-
ducted a randomized, double-blind, three-arm study to investigate
the ability of different doses of tamoxifen (1 mg/day, 5 mg/day,
or 20 mg/day) to modulate these biomarkers in women with
ER-positive breast cancer. They also compared these results to
results obtained in two control groups: women with ER-negative
breast cancer and women with ER-positive breast cancer. None
of the women in the control groups received preoperative
tamoxifen.

The results of their study show that tamoxifen decreased the
expression of the proliferation marker Ki-67 in breast tissue at
all doses tested and that there was no difference in the magnitude
of this reduction between the different doses. At the same time,
a statistically significant dose response was observed when
blood biomarkers of breast cancer (insulin-like growth factor-I
and sex hormone-binding globulin) and cardiovascular disease
(low-density lipoprotein [LDL] cholesterol, ultrasensitive C-
reactive protein [CRP], fibrinogen, and antithrombin-III) were
compared. In each of these cases, standard-dose tamoxifen was
more effective at modulating the blood biomarkers than was
low-dose tamoxifen. On the basis of these results, the authors
concluded that low-dose tamoxifen retains its ability to suppress
breast cell proliferation but has diminished activity in modulat-
ing serum biomarkers. The authors also conclude that the risk-
to-benefit ratio associated with tamoxifen may be improved by
using lower doses of the drug and recommend further clinical
studies to define the utility of low-dose tamoxifen for the treat-
ment and prevention of breast cancer.

The modulation of biomarkers observed in the study by De-
censi et al. (11) is similar to results of other studies using
tamoxifen. Decensi et al. published previous studies demonstrat-
ing that doses as low as 10 mg/day or every other day are
comparable with the 20-mg/day dose in modulating blood bio-

markers (12,13). In the current study (11), the response to lower
tamoxifen doses was investigated. In addition, breast tissue pro-
liferation was also measured, allowing the investigators to as-
sociate the changes seen in the breast tissue with changes in
blood biomarkers.

Other investigators have shown that a reduction in Ki-67
expression in breast cancer cells similar to that seen in the cur-
rent study is associated with a clinically relevant response (14–
16). Makris et al. (14) observed a median decrease in Ki-67
expression of 4.8% in patients who had a clinically significant
response to tamoxifen. In addition, failure to decrease Ki-67
expression substantially has been associated with a lack of re-
sponse to tamoxifen (14) and increased risk of relapse (16).
Thus, the reductions of Ki-67 expression observed with the
lower doses of tamoxifen used by Decensi et al. (11) are in a
range that would be expected to predict a response to treatment.

To investigate the efficacy of low-dose tamoxifen for the
prevention of breast cancer, it will be necessary to demonstrate
an effect on normal or premalignant breast tissue. Studies of 10
mg/day of tamoxifen compared with 20 mg/day or placebo dem-
onstrated that both doses of tamoxifen were equally effective
at reducing normal breast cell proliferation (17). However, the
results of a more recent study by de Lima et al. (18) demonstrate
that lower doses of tamoxifen (5 mg/day and 10 mg/day) are less
effective than the 20 mg/day dose at reducing normal breast cell
proliferation, as measured by mitotic index. These data argue
against using lower doses of tamoxifen for breast cancer pre-
vention.

Although all doses of tamoxifen reduced Ki-67 expression in
the study by Decensi et al. (11), the other biomarkers examined
varied with tamoxifen dose. One possible explanation for this
difference may be the differential response of the breast tissue
versus other tissues to tamoxifen. Tamoxifen is well known to
have differential effects on the breast tissue relative to effects on
the endometrium. It is also possible that low-dose tamoxifen is
able to block the growth-promoting effects of estrogen in the
breast, without affecting estrogen-regulated genes in the liver
(LDL cholesterol, CRP, or antithrombin-III). Alternatively, this
differential effect on breast cell proliferation relative to other
estrogen-regulated biomarkers may result from differences in
specific gene-regulatory elements or proteins that mediate the
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response to tamoxifen. It is possible that low-dose tamoxifen
acts as an antagonist to suppress expression of genes regulating
proliferation but is neutral or acts as an agonist on the other
biomarker genes. Future studies will be needed to elucidate the
molecular mechanism of the differential effect of low-dose
tamoxifen.

Which endocrine agent is optimal for the treatment and pre-
vention of breast cancer remains one of the most important
questions in breast cancer research. At this time, tamoxifen re-
mains the standard therapy for premenopausal women with ER-
positive breast cancer and an acceptable option for many post-
menopausal women. In addition, tamoxifen is the only drug
approved for cancer risk reduction in healthy women at in-
creased risk of breast cancer. Given the concern about the tox-
icities of this drug, efforts to circumvent these toxicities are very
appropriate. Thus, continued studies of tamoxifen for the treat-
ment and prevention of breast cancer certainly are warranted.
However, continued efforts to develop other endocrine therapies
for breast cancer, such as other SERMs, pure antiestrogens, and
aromatase inhibitors, may make it difficult to complete long-
term studies of multiple doses of tamoxifen using cancer inci-
dence, response, or progression as endpoints.

The results of several ongoing clinical trials comparing
tamoxifen and raloxifene (the National Surgical Adjuvant Breast
and Bowel Project Study of Tamoxifen and Raloxifene [STAR]
trial for the prevention of breast cancer), tamoxifen and the
aromatase inhibitor anastrozole (the Arimidex, Tamoxifen,
Alone or in Combination [ATAC] trial comparing anastrozole
versus tamoxifen versus anastrozole plus tamoxifen for the treat-
ment of breast cancer), and comparing tamoxifen and anastro-
zole for the treatment of ER-positive ductal carcinoma in situ
(the National Surgical Adjuvant Breast and Bowel Project B-35
Trial) should help clarify which of these agents are to be used in
the future. However, regardless of which agent is most effective,
defining the optimal dose will remain an issue. The concept of
the “minimally effective dose” has been applied to the develop-
ment of chemopreventive agents. Studies such as the one re-
ported by Decensi et al. (11) demonstrate that it is equally ap-
plicable to the study of effective therapeutic drugs that have
clinically significant side effects.

A final question is whether the current study by Decensi et al.
(11) is sufficiently compelling to change the standard practice of
using 20 mg/day of tamoxifen for breast cancer treatment or risk
reduction. Although the results reported by Decensi et al. (11)
are provocative, in our opinion these studies should not alter
current practice. Although Makris et al. (14) and Chang et al.
(16) have demonstrated that a reduction in proliferation in the
breast tissue correlates with clinical response, it is not yet clear
whether the growth suppression induced by low-dose tamoxifen
would produce the approximately 50% reduction in risk of re-
currence or risk of primary breast cancer seen with tamoxifen at
the standard dose. We agree with Decensi et al. (11) that the
results provide strong rationale for future randomized trials of
low-dose tamoxifen; however, their results should not over-
shadow the results of large-scale randomized clinical trials
showing clinically significant benefit of tamoxifen at the 20-mg/
day dose. So, is low-dose tamoxifen useful for the treatment and
prevention of breast cancer? Possibly, but for now, clinicians
should continue to use tamoxifen at the current standard dose of
20 mg/day.

REFERENCES

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

(2) Fisher B, Costantino JP, Wickerham DL, Redmond CK, Kavanah M,
Cronin WM, et al. Tamoxifen for prevention of breast cancer: report of the
National Surgical Adjuvant Breast and Bowel Project P-1 Study. J Natl
Cancer Inst 1998;90:1371–88.

(3) First results from the International Breast Cancer Intervention Study
(IBIS-I): a randomised prevention trial. Lancet 2002;360:817–24.

(4) Cuzick J, Powles T, Veronesi U, Forbes J, Edwards R, Ashley S, et al.
Overview of the main outcomes in breast-cancer prevention trials. Lancet
2003;361:296–300.

(5) Mouridsen H, Gershanovich M, Sun Y, Perez-Carrion R, Boni C, Monnier
A, et al. Superior efficacy of letrozole versus tamoxifen as first-line therapy
for postmenopausal women with advanced breast cancer: results of a phase
III study of the International Letrozole Breast Cancer Group. J Clin Oncol
2001;19:2596–606.

(6) Nabholtz JM, Buzdar A, Pollak M, Harwin W, Burton G, Mangalik A,
et al. Anastrozole is superior to tamoxifen as first-line therapy for advanced
breast cancer in postmenopausal women: results of a North American mul-
ticenter randomized trial. Arimidex Study Group. J Clin Oncol 2000;18:
3758–67.

(7) The ATAC Trialists Group. Anastrozole alone or in combination with
tamoxifen versus tamoxifen alone for adjuvant treatment of postmeno-
pausal women with early breast cancer: first results of the ATAC random-
ized trial. Lancet 2002;359:2131–9.

(8) Winer EP, Hudis C, Burstein HJ, Chlebowski RT, Ingle JN, Edge SB, et al.
American Society of Clinical Oncology technology assessment on the use
of aromatase inhibitors as adjuvant therapy for women with hormone re-
ceptor-positive breast cancer: status report 2002. J Clin Oncol 2002;20:
3317–27.

(9) Dowsett M, Dixon JM, Horgan K, Salter J, Hills M, Harvey E. Antipro-
liferative effects of idoxifene in a placebo-controlled trial in primary human
breast cancer. Clin Cancer Res 2000;6:2260–7.

(10) Cummings SR, Eckert S, Krueger DA, Grady D, Powles TJ, Cauley JA,
et al. The effect of raloxifene on risk of breast cancer in postmenopausal
women: results from the MORE randomized trial. JAMA 1999;281:
2189–97.

(11) Decensi A, Robertson C, Viale G, Pigatto F, Johansson H, Kisanga ER,
et al. A randomized trial of low dose tamoxifen on breast cancer prolif-
eration and blood estrogenic biomarkers. J Natl Cancer Inst 2003;95:779–
90.

(12) Decensi A, Gandini S, Guerrieri-Gonzaga A, Johansson H, Manetti L,
Bonanni B, et al. Effect of blood tamoxifen concentrations on surrogate
biomarkers in a trial of dose reduction in healthy women. J Clin Oncol
1999;17:2633–8.

(13) Decensi A, Bonanni B, Guerrieri-Gonzaga A, Gandini S, Robertson C,
Johansson H, et al. Biologic activity of tamoxifen at low doses in healthy
women. J Natl Cancer Inst 1998;90:1461–7.

(14) Makris A, Powles TJ, Allred DC, Ashley S, Ormerod MG, Titley JC, et al.
Changes in hormone receptors and proliferation markers in tamoxifen
treated breast cancer patients and the relationship with response. Breast
Cancer Res Treat 1998;48:11–20.

(15) Makris A, Powles TJ, Allred DC, Ashley SE, Trott PA, Ormerod MG,
et al. Quantitative changes in cytological molecular markers during primary
medical treatment of breast cancer: a pilot study. Breast Cancer Res Treat
1999;53:51–9.

(16) Chang J, Powles TJ, Allred DC, Ashley SE, Makris A, Gregory RK, et al.
Prediction of clinical outcome from primary tamoxifen by expression of
biologic markers in breast cancer patients. Clin Cancer Res 2000;6:616–21.

(17) Bernardes JR Jr, Nonogaki S, Seixas MT, Rodrigues de Lima G, Baracat
EC, Gebrim LH. Effect of a half dose of tamoxifen on proliferative activity
in normal breast tissue. Int J Gynaecol Obstet 1999;67:33–8.

(18) de Lima GR, Facina G, Shida JY, Chein MB, Tanaka P, Dardes RC, et al.
Effects of low dose tamoxifen on normal breast tissue from premenopausal
women. Eur J Cancer 2003;39:891–8.

Journal of the National Cancer Institute, Vol. 95, No. 11, June 4, 2003 EDITORIALS 767

D
ow

nloaded from
 https://academ

ic.oup.com
/jnci/article/95/11/766/2520250 by guest on 24 April 2024


