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Abstract
Blocking estrogen receptors with antiestrogens and blocking
estrogen synthesis with aromatase inhibitors are two strategies currently being used for reducing the effect of estrogen in
postmenopausal estrogen receptor–positive breast cancer
patients. To optimize these treatment strategies, we have
investigated whether tumor progression can be delayed by
combining the pure antiestrogen fulvestrant with the nonsteroidal aromatase inhibitor letrozole. These studies were done
in ovariectomized, athymic mice bearing tumors of estrogen
receptor–positive human breast cancer cells stably transfected
with the aromatase gene (MCF-7Ca). Groups of mice with
equivalent tumor volumes were injected s.c. daily with vehicle
(control; n = 6), fulvestrant (1 mg/d; n = 7), letrozole (10 Mg/d;
n = 18), or letrozole (10 Mg/d) plus fulvestrant (1 mg/d; n = 5).
All treatments were effective in suppressing tumor growth
compared with controls (P < 0.001). Tumor volumes of the
fulvestrant-treated group had doubled in 10 weeks. After
19 weeks of letrozole (10 Mg/d) treatment when tumors had
nearly doubled in volume, mice (n = 18) were assigned
to second-line therapy with letrozole (100 Mg/d; n = 6),
tamoxifen (100 Mg/d; n = 6), or remained on letrozole
treatment (10 Mg/d; n = 6). However, tumors continued to
increase in volume in these groups. Tumors of animals treated
with the combination of letrozole plus Faslodex regressed over
29 weeks of treatment by 45%. Thus, the combination of
letrozole plus fulvestrant was more effective in suppressing
tumor growth than either letrozole or fulvestrant alone or
sequential therapies with tamoxifen or a higher dose of
letrozole (100 Mg/d). (Cancer Res 2005; 65(12): 5439-44)

Introduction
Estrogens play an important role in the development and
progression of breast cancers (1). Although the incidence of breast
cancer increases with age, circulating levels of estrogen are low in
postmenopausal women as the ovaries are no longer the major
source of the estrogen synthesis. Production of estrogens in
postmenopausal women occurs mainly via conversion of adrenal
androgens mediated by aromatase in peripheral tissue, such
as adipose tissue (2). Concentrations of estrogens in the breast
are higher than in the circulation and equivalent to those
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in premenopausal women (3). Current treatments for postmenopausal hormone-dependent breast cancer patients include two
strategies to reduce the effects of estrogens on tumor growth. One
method involves blocking estrogen from binding to estrogen
receptors with antiestrogens and the other inhibits estrogen
synthesis with aromatase inhibitors. The antiestrogen tamoxifen
has been used since the 1970s for the treatment of breast cancer (4)
and has been shown to delay recurrences and contralateral breast
cancer. However, tamoxifen exhibits both estrogen agonist and
antagonist effects, depending on its target tissue. In the breast,
tamoxifen acts primary as an antagonist, whereas in bone, liver,
and the uterus, it acts predominantly as an estrogen agonist. As a
result of its estrogenic activity, women treated with tamoxifen are
at greater risk of endometrial cancer as well increased risk of
strokes (5). In addition, patients’ tumors may eventually progress
on tamoxifen. Thus, tamoxifen in the adjuvant setting was found to
be beneficial for 5 years but not for a longer time. The search for
antiestrogens without agonist activity ultimately resulted in the
development of the antiestrogen fulvestrant (‘‘Faslodex’’). Fulvestrant, like tamoxifen, binds to estrogen receptor competitively; but
in contrast to tamoxifen, its binding to estrogen receptor leads to
degradation and down-regulation of estrogen receptor (6).
A different approach to antiestrogen therapy was taken by us in
the early 1970s to avoid the agonist properties of tamoxifen and
improve efficacy and safety for patients (7, 8). Aromatase inhibitors
were identified that block conversion of androgens to estrogens
and are without agonist effects. Two classes of aromatase inhibitors, steroidal (e.g., exemestane) and nonsteroidal (e.g., anastrozole
and letrozole), are now available for treatment of hormonedependent breast cancer patients. Recent results from the clinical
trials suggest that aromatase inhibitors are more effective than
tamoxifen as first-line therapy for postmenopausal patients with
hormone-responsive breast cancer (9–11).
To investigate the effectiveness of various strategies for using
aromatase inhibitors and antiestrogens, our laboratory developed
a xenograft tumor model using human hormone responsive
(estrogen receptor–positive) breast cancer cells stably transfected
with the human aromatase gene (MCF-7Ca). The model simulates
the postmenopausal breast cancer patient as the source of estrogen
is from nonovarian tissue (12, 13) and where estrogen synthesis
is not under gonadotropin regulation. In this model, MCF-7Ca cells
are grown as tumors and serve as an autocrine source of estrogen
in the ovariectomized, immune-suppressed mice (14, 15). The
resulting tumor xenografts are sensitive to both the antiproliferative effects of antiestrogens and aromatase inhibitors (14–16).
Blocking both estrogen receptors and estrogen synthesis with
a combination of an antiestrogens and an aromatase inhibitor
might have an additive effect and better control over tumor
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growth. In our previous studies, we have compared the effects of
combining tamoxifen with the nonsteroidal aromatase inhibitors
anastrozole and letrozole (17, 18). Although there was no benefit of
the combined treatment compared with the effects of these aromatase inhibitors alone, the combination was similar to tamoxifen
alone, possibly revealing a weak agonist effect of tamoxifen in the
face of low estrogen levels. These data predicted the outcome of
the clinical Arimidex and Tamoxifen Alone or in Combination trial
(19), which found that anastrazole was more effective than
tamoxifen and the combination of the two agents. However, as
the antiestrogen fulvestrant differs from tamoxifen by causing
estrogen receptor degradation, we hypothesized that the combination of letrozole with this antiestrogen to inhibit estrogen
production would be more effective in slowing tumor progression
compared with treatment with either agent alone.
In the current study, we have attempted to optimize treatment
strategies that would be effective for postmenopausal breast cancer
patients. We have investigated the effect of (a) fulvestrant alone, (b)
letrozole alone, (c) the combination of the nonsteroidal aromatase
inhibitor letrozole with the pure antiestrogen fulvestrant, and (d)
second-line therapy with tamoxifen and with a higher dose of
letrozole (100 Ag/d) after tumors progress on the therapeutically
effective dose of letrozole (10 Ag/d).

Materials and Methods
Materials. MCF-7 human estrogen receptor–positive breast cancer cells
stably transfected with the human aromatase gene (MCF-7Ca) were kindly
provided by Dr. S. Chen (City of Hope, Duarte, CA; ref. 20). Dulbecco’s PBS,
DMEM, penicillin/streptomycin solution, trypsin-EDTA solution, and
geneticin (G418) were from Life Technologies, Inc. (Grand Island, NY).
Fetal bovine serum (FBS) was from Hyclone (Logan, UT). Androstenedione,
tamoxifen, and hydroxypropyl cellulose were obtained from Sigma
Chemical Company (St. Louis, MO). Matrigel was obtained from BD
Biosciences (Bedford, MA). Letrozole was kindly provided by Dr. D. Evans
(Novartis Pharma, Basel, Switzerland). Fulvestrant was kindly provided by
Dr. A. Wakeling (AstraZeneca, Wilmington, DE).
Cell culture. MCF-7Ca were cultured in DMEM with 5% FBS, 1%
penicillin/streptomycin solution, and 750 Ag/mL G418. The culture medium
was changed twice weekly. Subconfluent (80%) MCF-7Ca cells were washed
with Dulbecco’s PBS and scraped into Dulbecco’s PBS. Cells were collected
by centrifugation and resuspended in Matrigel (10 mg/mL).
Postmenopausal intratumoral aromatase model. All animal studies
were done according to the guidelines and approval of the Institutional
Animal Care and Use Committee of the University of Maryland School of
Medicine. Female BALB/c athymic ovariectomized mice, 4 to 6 weeks old,
were obtained from National Cancer Institute-Frederick Cancer Research
and Development Center (Frederick, MD). The animals were housed in a
pathogen-free environment under controlled conditions of light and
humidity and received food and water ad libitum. Animals were allowed
to acclimatize for 48 hours after shipment before tumor inoculation was
done.
MCF-7Ca cells were inoculated into the mice as previously described
(14, 15). Each mouse received a s.c. injection at one site on each flank with
0.1 mL of cell suspension (2.5  107 cells/mL). As athymic mice were
deficient in adrenal androgens (21), they were supplemented with daily s.c.
injections of the aromatase substrate androstenedione (100 Ag/d) for the
duration of the experiment.
First-line treatment with fulvestrant, letrozole, or letrozole plus
fulvestrant. When the tumors reached a measurable size (f300 mm3),
f6 weeks after MCF-7Ca cells were inoculated, animals were assigned to
four groups with equivalent tumor volumes and injected s.c. daily with
androstenedione supplement (100 Ag/d) and vehicle (control; n = 6), or
androstenedione along with one of the following treatments: fulvestrant
(1 mg/d; n = 7), letrozole (10 Ag/d; n = 18), or letrozole (10 Ag/d) plus
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fulvestrant (1 mg/d; n = 5). The doses of letrozole and fulvestrant used
had been previously determined to be maximally effective in reducing
tumor growth (15, 22). All drugs were prepared in 0.3% hydroxypropyl
cellulose. Tumors were measured weekly with calipers and volumes were
calculated using the formula (4/3)p  r21  r 2 (where r 1 < r 2). Animals
were treated for the indicated times (Fig. 1); after which they were
sacrificed by decapitation and tumors and uteri were excised, cleaned,
weighed, and stored at 80jC.
Second–line therapies with a higher dose of letrozole (100 Mg/d) or
tamoxifen for tumors proliferating during letrozole (10 Mg/d)
treatment. Following initial regression, tumors of animals (n = 18) treated
with a therapeutically effective dose of letrozole (10 Ag/d) were growing by
week 19. These 18 mice were then assigned to the following three treatment
groups: group 1 continued on treatment with letrozole (10 Ag/d; n = 6);
group 2 was given a second-line treatment with a higher dose of letrozole
(100 Ag/d; n = 6), and group 3 was treated with tamoxifen (100 Ag/d; n = 6).
The dose of tamoxifen used was chosen because in previous studies it
caused optimal tumor growth suppression as first-line treatment (22, 23).
Tumors were measured weekly and tumor volumes were calculated. Tumor
growth rate was estimated over 29 weeks and compared across the
following four groups: letrozole (10 Ag/d), letrozole (100 Ag/d), tamoxifen
(100 Ag/d), and letrozole (10 Ag/d) plus fulvestrant (1 mg/d; Fig. 2). The
experiment was terminated at week 29. Tumor volume and weight, as well
as uterine weight, were measured.
Statistical analysis. Data on tumor volume and weight, as well as
uterine weight, were analyzed separately. Linear mixed-effect models (24)
were used to estimate growth rate and average tumor volume and weight
across treatment groups. Data on tumor volume were longitudinal and
unbalanced. The duration of treatment varied across treatment groups.
Mice receiving vehicle were sacrificed at week 7, receiving fulvestrant alone
at week 17; animals in the remaining groups were treated until week 29. For
tumor volume, diagnostic plots suggested that models of exponential
growth were appropriate to the data. Therefore, linear mixed-effect models
were fit to the natural logarithm of tumor volume over time. This approach
allows the estimation of an exponential variable controlling the tumor
growth rate for each treatment group. Responses from different animals
were assumed to be statistically independent whereas those within an
animal were correlated. Via model diagnostics, the first-order autoregressive
covariance structure was chosen as the most appropriate for the data.
Weight of the multiple tumors per subject and uterine weight were obtained
for each mouse after it was sacrificed. The general linear model approach
was used to analyze uterine weight data.
All hypothesis tests were two sided. Adjustment for multiple comparisons was made by using Holm’s procedure. All treatment groups were
compared at the 0.05 level of significance.

Results
Growth responses to the treatments with fulvestrant,
letrozole, or letrozole plus fulvestrant in vivo. After 6 weeks,
mice were assigned to four groups so that there was no statistically
significant difference in tumor volume among the groups at the
beginning of treatment (week 0). In addition to androstenedione
(100 Ag/d) supplement, animals were injected s.c. daily with vehicle
(control), fulvestrant (1 mg/d), letrozole (10 Ag/d), or letrozole (10 Ag/d) plus fulvestrant (1 mg/d). The percentage change
in tumor volume is plotted in Fig. 1. Tumors in the control group
doubled in their mean initial volume after 3 weeks (Table 1) and
increased about 6-fold in volume after 7 weeks (Fig. 1). By week 7,
all treatments were effective in suppressing tumor growth when
compared with the control group (all three P < 0.001). These
animals were sacrificed at week 7 due to large tumor size, and the
estimated mean tumor weight was 885.71 F 128.28 mg. The mean
uterine weight of the vehicle-receiving group was 66.83 F 7.54 mg.
As the average weight of the atrophic uterus in ovariectomized
mice is f10 mg, the greater uterine weight of mice receiving
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Figure 1. The effect of letrozole (10 Ag/d) and fulvestrant (1 mg/d) alone or in the combination on the growth of MCF-7Ca breast tumor xenografts in female
ovariectomized athymic nude mice. When tumors reached f300 mm3, animals were divided into four groups and injected s.c. daily with vehicle (control; n = 6),
fulvestrant (1 mg/d; n = 7), letrozole (10 Ag/d; n = 18), or letrozole (10 Ag/d) plus fulvestrant (1 mg/d; n = 5). Tumor volumes were measured weekly and expressed as
the percent change in mean tumor volume relative to the initial size at week 0.

androstenedione indicates that aromatase in the tumors is
producing enough estrogens to maintain the uterine weight similar
to intact mice in diestrus.
Fulvestrant (1 mg/d)–treated tumors were static for the first
4 weeks of treatment. Thereafter, these tumors started to
proliferate and had doubled after 10 weeks of treatment (Fig. 1;
Table 1). At week 17, tumor volumes were significantly larger in the
group treated with fulvestrant alone compared with letrozole
(P < 0.001). Also, treatment with letrozole plus fulvestrant was
superior to fulvestrant alone (P < 0.001). Fulvestrant-treated mice
were sacrificed at week 17 due to large tumor size. Mice receiving
fulvestrant had significantly smaller uteri (10.71 F 1.90 mg) than
mice in the control group (66.83 F 7.54 mg; P < 0.0001). These data
indicate that fulvestrant can effectively block the uterotropic
activity of estrogens produced by peripheral aromatization of
androstenedione.
As previously reported (16, 17, 25), letrozole treatment initially
induced marked regression of MCF-7Ca tumors in ovariectomized
nude mice (Fig. 1). In the present study, tumor volume was reduced
by 40% over the first 8 weeks of treatment. These tumors slowly
returned to their initial size after 17 weeks and had doubled their
initial volume after 21 weeks of treatment (Fig. 1; Table 1).
Treatment with the combination of letrozole plus fulvestrant
also caused an initial regression of tumors (similar to letrozole
alone for the first 8 weeks of treatment), but was able to
maintained tumor growth inhibition by 45% over 29 weeks of
treatment (Fig. 1).

www.aacrjournals.org

Effect of second-line therapies with a higher dose of
letrozole (100 Mg/d) or tamoxifen on tumors proliferating
during letrozole (10 Mg/d) treatment compared with the
combination of letrozole plus fulvestrant. As the tumors started
to proliferate during letrozole (10 Ag/d) treatment, second-line
therapies were initiated at week 19. Animals (n = 18) were assigned
to three different groups so that there was no difference in total
tumor volume across these groups. One group of mice continued on
treatment with letrozole (10 Ag/d; n = 6); another group received
second-line treatment with a higher dose of letrozole (100 Ag/d;
n = 6); and the third group received tamoxifen (100 Ag/d; n = 6;
Fig. 2). The tumor growth rate over 29 weeks was compared across
the following four groups: letrozole (10 Ag/d), letrozole (100 Ag/d),
tamoxifen (100 Ag/d), and letrozole (10 Ag/d) plus fulvestrant
(1 mg/d). The experiment was terminated at week 29 when tumor
volumes and weights, as well as uterine weights, were measured.
Letrozole (10 Ag/d) alone for 29 weeks was less effective than
letrozole plus fulvestrant in controlling tumor growth on week 29 (P =
0.0005). Also, tumor volumes were statistically significantly larger in
the letrozole treatment group than in the combination (P < 0.0001).
Second-line treatment with tamoxifen (100 Ag/d), as previously
reported (18), was not effective after letrozole treatment. The
percentage change in tumor volume is shown in Fig. 2. Tumors of
mice switched to tamoxifen treatment continued to proliferate,
and had a similar estimated growth rate (exponential variable
b = 0.064 F 0.016) as tumors of mice continued on letrozole at
10 Ag/d for 29 weeks (b = 0.036, F 0.008; P = 0.116), but grew faster
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Figure 2. The effect of second-line treatments with tamoxifen and a higher dose of letrozole (100 Ag/d) on the growth of MCF-7Ca tumors progressing on treatment with
letrozole (10 Ag/d). After 19 weeks, the tumors were proliferating during the letrozole (10 Ag/d) treatment. Animals (n = 18) were assigned to three groups so that
total tumor volumes were similar in each group. Groups were continued on letrozole treatment (10 Ag/d; n = 6), given tamoxifen (100 Ag/d; n = 6) or a higher dose of
letrozole (100 Ag/d; n = 6). Second-line treatment lasted for 10 weeks. Tumor volumes were measured weekly and expressed as the percent change in mean
tumor volume relative to the initial size at week 19.

than the tumors of the group switched to a higher dose of letrozole
(100 Ag/d; b = 0.002 F 0.016; P = 0.007). The tamoxifen group had a
larger estimated exponential variable governing growth rate than
tumors treated with letrozole plus fulvestrant (P < 0.0001). Also,
tumor volume was significantly larger in the tamoxifen-treated
group than in the letrozole plus fulvestrant group (P = 0.003). None
of the tumors in the group receiving the combination increased in
volume during treatment.
Tumors of animals switched to letrozole 100 Ag/d as a secondline treatment had a lower estimated growth rate than letrozole
(10 Ag/d)–treated tumors, but this was marginally statistically
significant (P = 0.059). There was no statistically significant
difference in tumor weights between letrozole (10 Ag/d), tamoxifen,
and letrozole (100 Ag/d), indicating that the tumors were not
responsive to these therapies. However, the mean tumor weight of
mice treated with letrozole plus fulvestrant was 98.8 F 40.39 mg,
which was significantly lower than the tumor weight of all other
groups (851.82 F 101.28 mg; P = 0.0001).
As expected, the mean uterine weight of tamoxifen-treated mice
was significantly heavier [46.0 F 7.16 (SE) mg] compared with
letrozole 10 Ag/d [12.33 F 1.20 (SE) mg], second-line treatment
with letrozole 100 Ag/d [11.0 F 0.73 (SE) mg], or letrozole plus
fulvestrant [10.25 F 1.11 (SE) mg; Fig. 3; P < 0.0001]. Also,
tamoxifen-treated mice had larger uteri than the mice treated with
the pure antiestrogen fulvestrant. These findings are consistent
with reports of the estrogenic effects of tamoxifen on the uterus.
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However, mice in the control group had significantly heavier
(P = 0.0004) uterine weights compared with the group treated with
tamoxifen as a second-line therapy. In previous studies in this
model, uteri of tamoxifen-treated mice were similar to controls.
The present findings might be explained by the effect of the firstline therapy with letrozole for 19 weeks which inhibited estrogen
production and likely decreased the size of the uteri compared with
the control group.
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Table 1. The effect of letrozole and fulvestrant alone or in
combination on time taken for tumors to double in volume
in ovariectomized nude mice
Treatment

Time to increase
tumor volume
by 2-fold (wk)

Control
Fulvestrant (1 mg/d)
Letrozole (10 Ag/d)
Letrozole (10 Ag/d) plus fulvestrant (1 mg/d)

3
10
21
ND

NOTE: All groups received androstenedione (100 Ag/d) and vehicle
(control) or the treatment indicated. ND, not determined.
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Discussion
Our data indicate that when the two drugs, fulvestrant inhibiting
estrogen action and letrozole inhibiting estrogen synthesis, were
combined, there was a significantly greater effect on tumor
growth than treatment with either letrozole or fulvestrant alone.
The combined treatment suppressed tumor growth resulting in
tumor regression which was maintained in all tumors throughout
the 29-week treatment period, suggesting that the combination of
fulvestrant with letrozole could be more effective in breast cancer
patients than these drugs administered separately. The combination of letrozole plus fulvestrant was significantly more effective
than fulvestrant alone at week 17 or letrozole alone at week 29 in
suppressing tumor growth. Animals treated with letrozole plus
fulvestrant had the lowest tumor growth rate and estimated
average tumor volume at week 29 compared with groups treated
with letrozole (10 Ag/d), or switched from letrozole to tamoxifen as
second-line treatment. Also, treatments with letrozole (10 Ag/d), or
switched from letrozole to tamoxifen or a higher dose of letrozole
(100 Ag/d), were less effective in reducing tumor weight than
treatment with letrozole plus fulvestrant from the beginning.
The effect of letrozole (10 Ag/d) on tumor growth in the MCF7Ca xenograft model suggests that this aromatase inhibitor is more

effective than the pure antiestrogen fulvestrant (1 mg/d) in
controlling tumor growth and delaying the time of tumor
progression. The percentage change in tumor volume had
increased 2-fold in 10 weeks on fulvestrant and in 21 weeks on
letrozole.
When treatment was switched at week 19 from letrozole to
tamoxifen, tumors continued to proliferate with a growth rate
similar to letrozole (10 Ag/d), indicating no benefit from the
second-line treatment with tamoxifen (Fig. 2). Our data show that
the group of mice switched to a higher dose of letrozole had a
significantly lower growth rate than animals switched to tamoxifen
(P = 0.006). However, there was no statistically significant
difference in tumor weights between groups continued on letrozole
(10 Ag/d), switched to tamoxifen, or to a higher dose of letrozole
(100 Ag/d). Although increasing the dose of letrozole did slow
tumor growth rate, the effect on tumor volume and weight was not
significant. These data indicate that switching the animals from the
letrozole (10 Ag/d) to tamoxifen, or increasing the dose of letrozole,
might not be an optimal treatment choice for the patients with
tumors progressing on therapeutically effective dose of letrozole.
Further studies are needed to determine the optimal secondline therapy for patients whose tumors progress during letrozole
treatment.

Figure 3. The effect of letrozole (10 Ag/d) and fulvestrant (1 mg/d) alone or in combination on uterine weight in female ovariectomized athymic nude mice bearing
MCF-7Ca breast tumors. After the tumors reached a measurable size, animals were assigned to four groups with similar tumor volumes and injected s.c. daily with
vehicle (control; n = 6), fulvestrant (1 mg/d; n = 7), letrozole (10 Ag/d; n = 18), or the combination of letrozole (10 Ag/d) plus fulvestrant (1 mg/d; n = 5). All animals were
supplemented with androstenedione (100 Ag/d) for the duration of the experiment. Mice which received vehicle and animals treated with fulvestrant alone were
sacrificed at week 7 and week 17, respectively, due to large tumor size. At week 19, animals treated with letrozole (10 Ag/d) were assigned to three groups for
second-line treatment with a higher dose of letrozole (100 Ag/d; n = 6), tamoxifen (100 Ag/d; n = 6), or continued on letrozole (10 Ag/d; n = 6). At week 29, the remaining
mice were sacrificed, and the uteri were removed, cleaned, and weighed. Animals in the control and tamoxifen-treated groups had statistically significant larger
uterine weights compared with all other groups (P < 0.0001). Also, the control group had a significantly larger uterine weight compared with the group switched to
tamoxifen as second-line therapy (P = 0.0004).
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The effect of the treatments on the uterine weight was
determined as a measure of estrogenic activity of the compounds
(Fig. 3). Control mice had uteri similar to intact animals in
diestrus due to the effect of estrogen produced by conversion of
androstenedione by the tumor cells. Animals switched to
tamoxifen had significantly larger uterine weights than the mice
continued on letrozole (10 Ag/d), or switched to a higher dose of
letrozole (100 Ag/d), showing estrogenic effects of tamoxifen on
the uteri. Uterine weights of mice treated with the combination
were not statistically significantly different from the uteri of mice
treated with either drug alone. Although mice were not sacrificed
at the same time, uterine weights of the groups treated with
letrozole plus fulvestrant, or with these drugs separately, were
significantly smaller than those of control group. These results
indicate successful inhibition of estrogen synthesis by letrozole
and also effective blockade of estrogen action on uterus by
fulvestrant. Tamoxifen, on the other hand, only partially blocked
the effects of estrogen, whereas neither letrozole nor fulvestrant
showed any estrogenic effects on the mouse uterus and were
clearly superior to tamoxifen in this regard. This suggests that
these drugs, unlike tamoxifen, may not cause endometrial
hyperplasia in patients.
The xenograft model bearing MCF-7Ca human breast cancer cells
has predicted the results of clinical trials evaluating antiestrogen
tamoxifen and aromatase inhibitors (17, 18). In our previous studies,
letrozole plus tamoxifen and anastrozole plus tamoxifen in the
xenograft model were less effective than letrozole alone and the
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