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g LAk, TOR A — AP EVIMEF 2, WPFEHRS TAM ML ERAREXAN SRR MER
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Clinical trial of toremifene in postmenopausal patients
with advanced breast cancer

HE Xiao hui ,FENG Fengyi ,XU Li-gong et al .
Cancer Institute ( Hospital) Chinese Acadenwy of Medical Sciences and Peking Union Medical
College , Beijing 100021 , China

[ Abstract] Objective : To observe the efficacy and toxicities of tore mifene in postmenopausal patients with advanced
breast cancer . Methods : From September 1996 to March 1998 ,60 postmenopausal patients with advanced breast cancer
were enrolled in this study . Toremifene( TOR) has been assessed both as initial( first-line) and second-line treatment follow-
ing failure of other measures such as hormonal treat ment and/ or cytotoxic che motherapy . The patients with first-line were as-
signed to receive daily 60 mg TOR .The patients with second-line were assigned to receive daily 120 mg TOR .Results :The
overall response rates( complete response and partial response) was 18.3 %in all patients . The ovérall response rate was
33.3 %in 18 patients as first-line treatment .The overall response rate was 11.9 %in 42 cases patients as second-line treat-
ment .The response ratgs of lympohatic and bone metastases were higher . The response rates inpatients with first-line treat-
ment ,n0 prior hormone treatment and longer menopausal time( #10 years) were higher than that in patients with second
line treatment ,prior hormone treatment and shorter menopausal time( < 10 years)( not statistically different) .The response
rates in patients with longer disease-free interval( 25 years) were higher than that in patients .with shorter dissease-free in-
terval( < 5 yeays)(statisically dlifferent) . The most common adverse effects were nmause and anorexia . Conclusion:TOR
was an effective and safe antiestrogens and antinmor agent in postmenopausal patients with advanced breast cancer .

Key words :Breast neoplasms/ drug therapy ;Tore mifene/ adverse effect .
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Report

Phase III randomized trial of toremifene vs tamoxifen in
hormonodependant advanced breast cancer

A. Milla-Santos, I.. Milla, L.. Rallo, and V. Solano
The Medical Oncology Service, Nuestra Senvora Del Pilar Hospital, Barcelona, Spain
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Summary

Purpose. Efcacy and safety of toremifene (TOR) 60 mgs/dayly/o.r. was compared with tamoxifen (TAM)
40 mgs/dayly/o.r. in a group of postmenopausal women with advanced breast cancer, without previous systemic
therapy for advanced breast cancer.

Material and methods. The study was a prospective double-blind randomized trial. All treated patients presented
with positive estrogen receptors. Main end points were response rates, toxicity pro le analysis, time to progression
and survival. WHO and ECOG criteria were employed for response evaluation while toxicity was assesed according
10 WHO guidelines. Curves were constructed by means of Kaplan—-Meier methodology and were compared by
means of log-rank test.

Results. From January 1996 to January 1999 a total of 217 patients were included in the study (106 in the
TOR branch and 111 in the TAM arm). Both groups of patients were homogeneous regarding the main prognostic
factors. A response rate of 64% (68/106) was observed in the TOR group as compared with a 52% (58/111) in the
TAM group. Median times to progression and overall survival were not signi cantly different. A lower incidence
of undesirable effects was apreciated in the TOR arm.

Conclusions. Our data suggest that TOR is an ef cient and well-tolerated agent for the therapy of postmeno-
pausal women with hormonal positive receptors advanced breast cancer, and must be considered an alternative to
TAM as rst line therapy for ERC advanced breast cancer patients and as well as an adjuvant treatment.

Introduction experimental and clinical levels, several investigations

have pointed out that TAM increases the risk of hep-

The use ot tamoxiten (TAM) has been well established
in the therapy of advanced breast cancer. In non-
selected groups of patients, a response rate of about
30% have been reported [1]. On the other hand, in pa-
tients expressing positive estrogen receptors a 60-70%
response rate_can be obtained [2]. This wide range
is probably due to the high variability of prognostic
factors in difterent patient populations and a hetero-
genous criteria applied in the evaluation of responses.
The mechanism by which TAM inhibits the growth of
breast cancer cells is unclear. To this respect, Parker
[3] investigations suggest that growth factors as TGF
a and TGF b are induced by TAM. The undesirable
etfects of TAM have been widely discussed. Both at

atocarcinoma in rats [4] and the risk of endometrial
and gastrointestinal cancers in humans [5, 6], although
this particular data must be interpreted cautiously. Fi-
nally, Lahti et al. [7] indicated an increment in the
number of endometrial polyps in patients receiving
TAM.

Such arguments clearly suggest that an antiestro-
gen that lacks these undesirable characteristics should
conserve the bene cial effects of TAM. TOR is a new
molecule pharmacologically analogous to TAM, with
estrogenic and anti-estrogenic properties, that was  rst
synthesized in 1981. TOR is structurally similar to
TAM, differing only by a single chlorine atom, and has
a similar pharmacologic pro le. The major difference
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between the (wo drugs is detected in the preclinical
setting — chronic TAM administration is hepatocarci-
nogenic in the rat liver, whereas TOR is not [8]. To
act as an antiestrogen in humans and, as TAM acts,
binds the ER in target cells. Their mechanism of ac-
tion is complex. Genomic actions are through to be
mediated by IER oncogen expression, autocrine and
paracrine growth factors secretion, and regulation of
apoptosis [9]. Clinical trials investigating the el cacy
of TOR as rst line therapy in postmenopausal women
with advanced breast cancer (ERC /unknown) have
demonstrated that this drug have similar antitumoural
activity to that of TAM [10].

On the basis of the said data, in January 1996
we implemented a Phase IIT prospective randomised
double-blind trial to compare TOR versus TAM in
a group of postmenopausal advanced breast cancer
patients who expressed positive ER main end points
being response rate, toxicity analysis, statistical eval-
uation of the median time to progression and survival.
The results are reported in the present paper.

Material and methods

Patients selection

Eligible patients were postmenopausal women with
histopathological documented advanced breast can-
cer, with positive ER at either the primary tumor
or metastatic sites. Patients must present bidimen-
sionable measurable lesions or evaluable lytic bone
metastases. Patients with prior adjuvant chemotherapy
were admitted, meanwhile those patients who had re-
ceived previously chemotherapy/hormonotherapy for
advanced disease were refused. A performance scale
(ECOG) of 0-2 was also required. Additional criteria
included adequate bone marrow, renal, liver and car-
diac functions. Signed, informed consent was obtained
from all patients before inclussion in the study. Fi-
nally, patients who presented with brain metastases,
in matory breast cancer, pulmonar lymphangitis or
seaond malignancy were excluded from the trial.

Treatment plan
Patients were randomised between two different op-
tons:

Option A: TOR 60 mgs/dayly/o.r.
Option B: TAM 40 mgs/dayly/o.r.

The TAM dose was tried provided that such dosc is
considered as standard for metastatic discase in our
Department. Prior to be included in the study, patients
underwent medical history, physical exam, laborat-
ory tests, toracoabdominopelvic C'T scan, and nuclear
bone scan.

After 3 months of the therapy was started, cval-
uation was made using the same method employed
at baseline. WHO criteria [11] for measurable dis-
case was followed, while ECOG criteria [ 12] Tor non
measurable but evaluable bone spread was employed.
The side effects incidence was evaluated following
WHO guidelines [13]. Patients with positive response
continues the same therapy to evaluate its role in
the maintenance of the response, until a relapse or
unacceptable toxicity were detected.

Statistical methodology

Patients were ramdomly allocated between the two op-
tions following the Meinert's methodology [14]. The
Fisher's Exact test and the 2 test with Yates's correc-
tion [15] were used to compare gqualitative variables.
The Maentel-Haenszel test with Fleiss correction was
used to compare qualitative variables in repeated
measures [16]. To analyse quantitative variables in re-
peated measures, ANOVA for repeated measures was
used [17]. To calculate and compare the cumulative
hazard function, the Mantel-Cox test was performed
[18]. Shapiro-Wilk's test was used to asses Gaus-
sian adjustment [19]. Homogenicity of variances was
tested using the Levene test [20]. The Mann—Whitney
test [21] was used to compare differences in quantitat-
ive variables within groups. All tests were two-tailed.
a level was x ed at 0.05.

Remission duration was calculated from the date of
remission to relapse or to the data the patient was last
known to be tree of disease. Survival was evaluated
from the beginning of the treatment to the death or to
the data when the patient was last known to be alive.
Curves were constructed following the Kaplan-Meier
methodology [22]. They were compared by means of
log-rank test [23].

The statistical analysis was performed using
Jeppsen 486/66 computers with the following pro-
grammes : BMDP Dynamic v 7.0 (BMDP Statistical
Software Inc, Los Angeles, California. USA, 1993),
and BMDP New System (BMPD Statistical Software
Inc, Los Angeles, California, USA, 1994) for graphic
visualization,



Phase 11l randomized trial of 1cremifene vs tamoxifen

Table 1. Patients characteristics

Treatment arm

Toremufene  Tamoxifen
n D 106/ .nD 111/
Age range 56-75 55-75
Mean age 61.3 60.8
Dominant metastatic sites
Visceral 39 (36.8%) 31 (28%)
Bone 40 (37.7%) 52 (47%)
Soft tissue 27 (25.5%) 28 (25%)
Median number of
metastatic sites 2
range 1-6 1-6
ECOG PS
0 74 (70%) 77 (69%:)
1 19 (20%) 26 (23%)
2 7(10%) 8 (8%)

Prior adjuvant Chemotherapy
CMF 31(29%)
Doxorubicin 28 (26.4%)

37 (33.3%)
31 (28%)

Ethics

The pocedures followed were in accordance with the
standards ol the responsible Institutional Commitiee
on Human Experimentation and with the Helsinki De-
claration of the World Medical Association amended
in 1975 and 1983.

Results

Lpideniological data and baseline characteristics

From January 1996 to January 1999, a global of
217 patients have been included in the trial (106 in
TOR group and 111 in the TAM group). All pa-
tients were considered eligible for the study purposes.
The treatment groups were comparable with regard
o age, metastatic sites, and baseline parameters. No
statistically signi cant ditferences were detected that
might indicate a lack ol homogeneity between groups
(Table 1).

Response rates

The response rates for the two therapeutic groups are
listed in Table 2. The clinical bene t (complete re-
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Table 2. Response rates

Treatment arm

Toremifene (%)  Tamoxifen (%)

Complete responses 13(12.2) 9 (B.1)
Partial responses 27 (25.4) 27 (24.3)
Stable disease 28 (26.4) 22 (19.6)
Progressive disease 38 (36) 53 (48)
Global response rate 68 (64) 58 (52)
CRC PR 40 (37.6) 36324

Table 3. Median time to progression, median survival and 95% C1

Treatment arm

Toremifene  Tamoxifen p value
Median Time to
pmgressi(;n (months)  11.9 9.2 0.217
95% CI 9.7-13.3 6.2-10.8
Hazard ratio 1.016
95% CI 0.80-1.32 0.823
Progressed 87 (82%) 100 (90% )
Median Survival ‘
(months) 154 12.3 0.196
95% Cl 12.6-19.4 9.8-14.5
Hazard ratio 0.97
95% Cl 0.74-1.29 0.532
Dead 73(68.8%) &1 (72.9%)

sponses C partial responses C stable disease) was 64%
(68/106) in the TOR group while in the TAM group
this gure was 52% (58/111). If only CRC PR are
considered. the respective rates were 37% (40/106) in
the TOR group and 32% (36/111) in the TAM group.
Response rates were not statistically different between
the two therapeutic arms.

Median duration of response and survival analvsis

At the moment of the data cut-off (January 2000), 19
(18%) patients in the TOR group and 11 (10%) in the
TAM arm were continuing on follow-up without any
evidence of tumoural progression. The results of the
median duration ol response and overall survival are
presented in Table 3 and Figures 1 and 2.

Although no statistically signi cant differences
were detected between groups, a marginal higher risk
of tumoural progression was seen in TAM group as
compared with this tendency for the TOR group and as
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Table 4. Adverse drug reactions

Treatment arm

Toremifene (%)  Tamoxifen (%)
Thromboembolic events 3 (2.8) 9(8)
Occular disorders 1(0.9) 7(6.3)
Cardiac events - 2(1.8)
Hepatic abnormalities 437 13(11.7)
Fluid retention 1(0.9) 14(12.6)
Abdominal pain - 327
Headache 1(0.9) 5(4.5)
Asthenia/anorexia 2(1.8) 7 (6.3)
Somnolence - 5(4.5)
Sweating 6 (5.6) 11 (9.9)
Hot ashes 54.7) 13 (11.7)
Vaginal bleeding 4 3.7 22 (19.8)
Nausea & vomiting 54.7) 13 (11.7)
Endometrial carcinoma - 2(1.8)
100 ’]&“.
80 { ‘>,
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60 b . h‘\:"n‘
40 | . R
“ “‘.
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Figure 1. Median duration of response (months). Serie 1 D Toremi-
fene. Serie 2D Tamoxifen.

is indicated by the hazard ratios analysis (1.016; 95%
CI limits or the hazard ratios D 0.80-1.32; p D 0.823).
Median duration of response was 11.9 months for
the TOR group and 9.2 months for the TAM group
(pD0.217).

Regarding survival, 72 patients (68%) had died
in the TOR group by the cut-off data meanwhile 89
patients (80%) had died in the TAM group. The haz-
ard ratios for death analysis were respectively 0.97
(95% CID 0.74-1.29; pD 0.532) with no statistical
differences detected between arms (p D 0.196).

Toxicity

In the TAM group, a slightly higher incidence of
undesirable eftects was observed (Table 3). The incid-
ence of thromboembolic events, hepatic abnormalities,
and occular disorders (catarats), occurred with higher

11

L N— «| - Seriet]
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Figure 2. Overall survival (months). Serie 1D Toremifene, Serie
2D Tamoxifen.

assiduity in the TAM group, although no signi cant
statistical differences were detected. Other effects as
anorexia, oedema, sweating, vaginal bleeding, etc
were mild or moderate and no differences regarding
incidence rates were observed. Two endometrial car-
cinomas were found among TAM patients while no
second malignancies were recorded in patients receiv-
ing TOR. As to, all deaths were related with tumoural
progression and not with the treatment itself.

Discussion

TAM is currently the standard hormonal treatment for
hormonal dependant breast cancer, both for metastatic
disease and in the adjuvant setting. The overall re-
sponse rates reported varies from 20% to 70% [2]. As
it was previously expressed, several prognostic factors
(overall ER C and soft tissue/bone metastases) have
been identi ed to select patients who most likely will
respond to TAM therapy. The side effects of TAM
have been widely discussed. The main concern is
the increment in endometrial and gastrointestinal can-
cers occurred in long-term TAM-treated patients 5, 6,
24-27].

To avoid such undesirable effects, another anti-
estrogen, TOR, which is triphenylethylene derivative
related to TAM, has been tested in the treatment of
advanced breast cancer. Basically, TOR differs in its
nonclinical toxicology from rst generation congener
TAM. TAM produces DNA adducts and tumours in
rat liver, whereas assays for DNA adduct formation
with TOR have been negative to weakly positive, and
TOR does not produce liver tumours in rats. To this
respect, Williams et al., studies [28] provided evidence
that TOR is no genotoxic.
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At the time when our study was started, the results
of arandomized trial comparing the ef cacy and safety
of two TOR doses (60mgs; 200mgs) versus TAM
(40 mgs) in a group of 648 patients were published
[29], and two important trials with similar methodo-
logy were in progress. Their results have been recently
published [30, 31]. In these studies, patients with
positive/unknown/negative ER were included. This
concern represent the main difference with our own
trial, in which only patients with ERC were admit-
ted. The resting requirements were similar regarding
menopausal status, performance status and absence of
previous therapies for advanced disease.

The present trial shows that in the treatment of
ERC advanced breast cancer patients, TOR seems to
be slightly superior to TAM. The response rate of 64%
in the TOR group and the median time to progres-
sion of 11.9 months are consistent gures with the
data obtained from previous phase II trials in ERC
patients [29-31]. Although response rate, median time
to progression and median survival were superior for
the TOR arm, no statistical differences were detected
between arms.

In our trial, major adverse reactions resulting in
death or discontinuation of the therapy were not ap-
preciated. However, a higher incidence of throm-
boembolic events, hepatic abnormalities and occular
alterations were observed in the TAM treated pa-
tients, meanwhile these disorders were rare in the
TOR patients group. In two instances an endometrial
carcinoma was diagnosed in patients receiving TAM.
Although second malignancies is of little issue in
patients with advanced disease, it is a very import-
ant concern in the adjuvant setting. To this respect,
the widespread use of TAM as an adjuvant and even
in chemoprevention, has raised the question of its
safety regarding its potential carcinogenetic effects in
experimental models and in human beings.

From our data we can conclude that TOR is slightly
superior to TAM regarding response rate, median time
to progression and median survival, and present a less
incidence of undesirable effects. Considering the ef c-
acy and safety of TOR, this drug need to be quali ed
as a reasonable alternative to TAM in ERC advanced
breast cancer patients, as adjuvant therapy and in the
chemopreventive setting.
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