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High-dose toremifene as first-line treatment of
metastatic breast cancer resistant to adjuvant
aromatase inhibitor: A multicenter phase II study

MASATAKA SAWAKI', MASAKI WADAZ, YASUYUKI SATO®, YUTAKA MIZUNO4, HIRONOBU KOBAYASHI',
KAZUKI YOKOI°, MOTOI YOSHIHARAG, KEITARO KAMEI’, MOTOTSUGU OHNO® and TSUNEO IMAT'

lDepartment of Breast and Endocrine Surgery, Nagoya University School of Medicine; 2Department of Surgery,

Komaki Municipal Hospital; 3Department of Breast and Endocrine Surgery, Nagoya Medical Center; 4Department of

Endocrine Surgery, Fujita Health University; 3 Department of Surgery, Okazaki Municipal Hospital;

6Department of Surgery, Toyohashi Municipal Hospital, Aichi; 7Department of Surgery, Ogaki Municipal Hospital;

8Depa.rtment of Breast and Endocrine Surgery, Gifu Prefectural Tajimi Hospital, Gifu, Japan

Received July 4, 2011; Accepted September 27, 2011

DOI: 10.3892/01.2011.449

Abstract. There is currently no standardized therapy available
for metastatic breast cancer in patients with aromatase inhib-
itor (AI)-resistant breast cancer. We conducted a prospective
study to examine the efficacy and safety of high-dose toremi-
fene (TOR) treatment for the first-line treatment of metastatic
breast cancer following Al adjuvant therapy. A multicenter
phase II study was designed (Registry no.: UMIN000000489).
Inclusion criteria comprised hormone-responsive postmeno-
pausal women who had received adjuvant Al postoperatively
for >1 year and had relapsed during the treatment or within
12 months of completion of adjuvant therapy. Treatment
comprised oral intake of 120 mg TOR once a day. The primary
endpoint was objective response rate (ORR). The secondary
endpoints were evaluations of clinical benefit (CB), progres-
sion-free survival (PFS) and toxicity. A total of 13 patients were
enrolled. ORR was 7.7% (1/13) [95% CI, 0.2-36.0%]. In total,
7 patients (53.8%) had stable disease (SD), 5 of whom were long
SD, and 5 patients (38.5%) experienced progressive disease
(PD). The CB rate was 46.2% (6/13) [95% CI, 19.2-74.9%)].
The median time to PFS was 5.9 months. No serious adverse
events were observed. Patients with HER2-positive disease
exhibited marginally poorer PFS (p=0.08). Patients with PD
had a relatively short duration of Al treatment in contrast to
responders, who had a longer period of Al treatment (p=0.02).
High-dose TOR as a first-line treatment following Al adjuvant
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therapy was effective and well tolerated. A longer duration of
adjuvant AT therapy and negative HER2 overexpression may,
with further studies, be beneficial as positive predictive factors
for the effectiveness of TOR treatment.

Introduction

Aromatase inhibitors (AI) are standard agents in adjuvant
hormone therapy for postmenopausal breast cancer patients
(1-3). Since 2005, the American Society of Clinical Oncology
Technology Assessment has recommended initial Al or Al
administered after treatment with tamoxifen for postmeno-
pausal breast cancer (4). However, as yet no standardized
therapy is available for metastatic breast cancer in patients
with Al-resistant breast cancer (5-9). Thus, the development
of non-cross-resistant endocrine agents is crucial, particularly
since Al has increasingly been used in the adjuvant setting.
Toremifene (TOR) is a selective estrogen receptor (ER)
modulators (SERM). The efficacy in the adjuvant setting has
been equivalent to tamoxifen (TAM) (10-13). The standard dose
of TOR is 40 mg administered orally once a day. Moreover,
high-dose TOR of 120 mg once a day has been approved in
Japan. High-dose TOR has the property of competing with
estrogen at the ER site, as well as suppressing insulin-like
growth factor I-dependent growth (14) and angiogenesis (15).
High-dose TOR is effective in TAM-resistant breast cancer
and has been used for secondary endocrine therapy (16). We
therefore conducted a prospective, multicenter phase II study
of high-dose TOR in the first-line treatment of metastatic
breast cancer following aromatase inhibitor adjuvant therapy.

Patients and methods

Study design and ethics. This was an open-label multicenter
phase II study conducted at 8 centers in Japan (International
Clinical Trials Registry No.: UMIN000000489). This study
was conducted in accordance with the Declaration of Helsinki
and Japanese Ethical Guideline of Clinical Research. The
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protocol was reviewed and approved by the institutional review
board of each participating institution. Written informed
consent was obtained from the patients prior to the study.

Eligibility. Patients were included if they met the following
eligibility criteria: women who had undergone surgery for histo-
logically confirmed primary invasive breast cancer that was
positive for estrogen receptor (ER) and progesterone receptor
(PgR), or both; had received adjuvant Al postoperatively for
>| year including switching after TAM and relapse during
the treatment or within 12 months of completion of adjuvant
therapy; for postmenopausal women, menopause in this study
was defined as: age >60 years, age >45 years with amenorrhea
for =2 years without hysterectomy or bilateral ovariectomy;
measurable disease by Response Evaluation Criteria in Solid
Tumors; no prior therapy for metastatic disease; Eastern
Cooperative Oncology Group performance status of 0-1; life
expectancy of >12 weeks; and adequate organ function at the
time of enrollment. Pre- or postoperative chemotherapy was
allowed. Patients were excluded if they had any of the following
conditions: invasive cancer in other organs for which treatment
was not completed within 5 years; brain metastasis; bilateral
breast cancer; male breast cancer; severe drug allergy; uncon-
trollable complications; and psychological disease.

Treatment. Patients were treated with 120 mg toremifene
(Fareston®, Nippon Kayaku Co., Ltd, Tokyo, Japan) once a day
orally. Treatment was administered until tumor progression
or unacceptable adverse events occurred.

Clinical response assessment. Radiological evaluation was
scheduled at least every 3 months using computed tomog-
raphy or magnetic resonance imaging. Clinical response was
evaluated according to the Response Evaluation Criteria in
Solid Tumors (RECIST) guidelines (17). Efficacy was judged
by the clinicians at each facility.

Toxicity assessment. The severity of adverse events (AEs)
was evaluated using the National Cancer Institute Common
Toxicity Criteria (NCI-CTC) version 3.0. Patients were
monitored for clinical and laboratory toxic effects at least
every 12 weeks. Drug-related AEs were monitored during the
study period.

Endpoints and statistical analysis. The primary endpoint
was objective response rate (ORR). The secondary endpoints
were clinical benefit (CB) rate, progression-free survival
(PFS) and toxicity. A complete response (CR) was defined
as the complete disappearance of the measurable lesions; a
partial response (PR) as a decrease by 30% or more in the
sum of the longest diameters (LDs) of measurable lesions;
progressive disease (PD) as an increase of 20% or more in
the sum of the LDs of measurable lesions; and long-lasting
stable disease (long SD) as stable disease (SD) in the size of
measurable lesions for 24 weeks or longer. ORR was defined
as the sum of the frequencies of CR and PR, and the CB rate
as the sum of the frequencies of CR, PR, and long SD. For
analysis of primary efficacy, we expected that approximately
20% of the patients would achieve clinical response, and
the acceptable lower limit of response rate was estimated to

Table I. Baseline characteristics of patients (n=13).

Characteristic Patients
Median age, years (range) 63.6 (52-75)
Primary stage
I 2
I 2
I 9
Hormone receptor
ER (+) and PgR (+) 3
ER (+) and PgR (-) 10
ER (-) and PgR (+) 0
ER (-) and PgR (-) 0
HER?2 overexpression
0 6
1 4
2 0
3 3
Disease sites
Lymph nodes, soft tissue 7
Chest wall 1
Lung 2
Liver 3
Duration of Al for adjuvant therapy (years)
<1 0
1-2 3
2-3 5
3-4 3
4-5 2
<5 0

be 5%. The necessary number of patients was calculated to be
40 under the conditions of the one-sided test (a=0.05, $=0.10).
All treated patients were analyzed for safety. The case records
were reviewed carefully and judged by the Clinical Trial
Office, Nagoya University, Japan.

Statistical analysis. Statistical analysis was performed using
SAS software, version 9.1.3, Service Pack 4 (SAS Institute Japan,
Ltd.). Survival rates were calculated by the Kaplan-Meier
method, and statistical significance was evaluated using the
log-rank test. The relationship between response and duration
of Al was assessed by using Spearman's rank correlation coeffi-
cient. P<0.05 was considered to be statistically significant.

Results

Patient characteristics. A total of 13 patients were enrolled
from 8 centers between January 2006 and August 2010. The
patient characteristics are shown in Table I. All patients had
received postoperative adjuvant Al for >1 year and relapsed
during the treatment. They had no prior therapy for metas-
tasis. The mean age was 63.6 years (range 52-75). A total of
8 patients (61.5%) had undergone chemotherapy. Of these,
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Table II. Patients responding to high-dose toremifene therapy.

Age Response ER/PgR HER2 Duration Disease sites Time to
of Al progression
(months) (months)
74 Long SD +/- 0 335 Chest wall 24.0
58 PR +/- 0 41.0 Liver 104
75 Long SD +/- 0 51.5 Lung 142
52 Long SD +/- 0 23.7 Liver 99
65 Long SD +/- 0 445 Lymph node 9.0
66 Long SD +/- 1 39.8 Lung 6.7
SD, stable disease; PR, partial response.
Table IV. Ad ts (n=13)".
Table III. Patients not responding to high-dose toremifene e verse events (n=13)
therapy. Events n Grade (n)
Age Initial ER/PgR HER2 Du;aiilon Disease AST, sGOT 3 3(1),1(2)
response ( H(:Ochs) sites ALT, sGPT 3 3(1).1(2)
Hypertriglyceridemia 2 3(D), 1 (1)
68  PD ++ 3 265  Lymphnodes Alkaline phosphatase 1 ()
65 PD +- 1 140  Lymphnodes GGT (YGTP) 1 1D
55 PD +/- 1 237 Liver Hypercholesteremia 1 1(1)
52  PD +- 3 257  Lymphnodes ~Leukocytes 1 L
75 PD ++ 1 28.0 Lymph nodes ~ Anorexia 1 (D)
Creatinine 1 1(1)
SD, stable disease; PD, partial disease. Hypocalcemia 1 1(1)
iCTCAE v. 3.

5 patients (38.5%) were administered an anthracycline-
containing regimen and taxane, respectively, 2 patients
(15.4%) had only an anthracycline-containing regimen, and
1 patient (7.7%) was treated with an anthracycline-containing
regimen, taxane and trastuzumab, respectively. With regard
to adjuvant Al, 12 patients (92.3%) had received anastrozole
(Arimidex®, AstraZenaca KK, Osaka, Japan) and 1 patient
(777%) had received exemestane (Aromacin®, Pfizer Japan
Inc., Tokyo, Japan). A total of 12 patients (92.3%) had received
AT as initial hormone therapy, and 1 patient (7.7%) switched
hormone therapy after TAM. The mean duration of Al therapy
prior to recurrence was 33.2 months (range 14-52).

Clinical response and safety profiles of the 13 patients were
used for this analysis. This study was prematurely terminated
due to low accrual recruitment as a result of the paucity of
cases with only first-line treatment of patients with metastatic
breast cancer resistant to the adjuvant aromatase inhibitor.

Clinical responses. Patients were evaluable for assessment
of response. ORR was 7.7% (1/13) [95% CI, 0.2-36.0%] with
0% CR and 7.7% PR. A total of 7 patients (53.8%) had SD,
5 of whom were long SD, and 5 patients (38.5%) experienced
progressive disease (PD). The CB rate was 46.2% (6/13)
[95% CI, 19.2-74.9%]. The patient characteristics according to
the responses are shown in Tables II and III. The responders
were HER2-negative. Median times in PFS curves according

to HER?2 status are shown in Fig. 1. The median time to PFS
was 5.9 months (range 1.7-24.0). Patients with HER2-positive
disease had marginally poorer PFS (p=0.08). The clinical
responses according to the duration of Al are shown in Fig. 2.
Patients with PD exhibited a relatively short duration of Al
treatment compared with the responders, who had a longer
period of Al treatment (p=0.02).

Safety and tolerability. Adverse events were evaluated in
13 patients, and are shown in Table I'V. No serious adverse
events were observed. Patients received >80% of planned
treatment with TOR 120 mg. No patients required premature
discontinuation. In 1 case, hepatic dysfunction of Grade 3 was
observed, but was cured without interruption. No cases of
thromboembolism were reported.

Discussion

Despite improvements in adjuvant endocrine therapy,
numerous patients harboring hormone-responsive tumors
relapse and require endocrine therapy in advanced disease.
Although Als are standard agents for adjuvant hormone
therapy for postmenopausal breast cancer patients, treatment
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Figure 1. Progression-free survival (PFS) curve in 13 patients treated with
toremifene 120 mg once daily. The median time to PFS was 5.9 months (range
1.7-24.0). Responders were HER2-negative. Patients with HER2-positive
disease had marginally poorer PFS (p=0.08; log-rank test).

options are required for metastatic breast cancer in patients
with Al-resistant metastatic breast cancer. In the most
up-to-date guidelines, Al therapy has been recommended at a
certain point during adjuvant treatment as up-front therapy or
in sequential treatment following tamoxifen (18). However, no
randomized data are available to date regarding the efficacy
of estrogens or SERMs among patients failing treatment with
an Al Thus, more data regarding clinical efficacy and toxicity
are required to support endocrine therapy as a reasonable
choice in this setting (9).

Our phase II study, albeit of a limited number of patients,
indicates that high-dose toremifene is effective and safe as
a first-line treatment for patients with adjuvant Al-resistant
metastatic breast cancer. In published studies regarding
Al-resistant metastatic breast cancer, ORR and CB of TAM
treatment after anastrozole failure (n=95) were 7.4 and 56.8%,
respectively (5). ORR and CB of exemestane regarding non-
steroidal Al failure (n=105) were 4.8 and 20.0%, respectively
(6). ORR and CB of fulvestrant, an ER antagonist, after treat-
ment with a third-generation Al (n=77) were 14.3 and 35%,
respectively (7). Another study group revealed that the CB
of fulvestrant after Al treatment was 30%, and indicated that
any prior response to an Al did not appear to offer predictive
benefit with fulvestrant (8).

The efficacy of high-dose TOR following Al failure has
been evaluated in only a small number of clinical studies. In
a larger retrospective study in which the efficacy of 120 mg
TOR was analyzed with Al-failure cases (n=80), ORR and CB
were 15 and 45%, respectively (19). In cases where tamoxifen
preceded Al, high-dose TOR was effective for tamoxifen-
resistant breast cancer (20-22). The majority of the patients
in that study as well as ours tolerated the side effects and
experienced a more favorable quality of life during treatment.

In our limited number of patients, high-dose TOR was
ineffective on HER2-positive patients or those who had
undergone a relatively short period of Al treatment. Recently,
trastuzumab plus anastrozole exhibited improved outcomes
for patients with HER2/hormone receptor-co-positive meta-
static breast cancer compared with anastrozole alone (23).
In the case of HER2/hormone receptor-co-positive patients,
use of a hormone receptor blockade alone may not suffice for

30
24 .
)
2 18
[«]
E -
E 12 . . -
o
6 - - .
- .--
0 1 1 1 1 1 1 1 1 L J
0 6 12 18 24 30 36 42 48 54 60

Duration of Al (months)

Figure 2. Progression-free survival (PFS) and the duration of Al. Patients
with PD had a relatively short duration of Al treatment compared with
responders, who had a longer period of Al treatment (p=0.02; Spearman's
rank correlation coefficient test).

inhibition of cancer growth. Endocrine resistance while
receiving Als may be due to enhanced signal transduction
pathways, such as HER2 and ras/raf/mitogen-activated protein
kinase (24). Further investigation using a larger cohort is
required for a more precise predictive biomarker analysis.

In conclusion, high-dose TOR is effective for Al-resistant
metastatic breast cancer with favorable toxicity, and may be
considered as a treatment option. This is the first report on
the efficacy of high-dose TOR therapy for metastatic breast
cancer in patients with Al-resistant metastatic breast cancer.
A phase III study is required to determine the most favorable
treatment following Al failure.
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