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See Articles page 45

Therefore, is EGFR targeting in pancreatic cancer a futile
research area, especially when monoclonal antibodies
are used for targeting? In my opinion the answer to this
question is probably no. Research on the identification
of predictive biomarkers is underway, and, therefore,
EGFR blockade with monoclonal antibodies will probably
be revisited in the near future when these studies are
successfully completed. Mareover, given the redundancies
of signalling pathways, EGFR inhibitors might have greater
benefits when combined with other targeted treatments.
Preclinical models of pancreatic cancer should guide our
study of targeted combinations in clinical trizls and help
refine the identification of biomarkers, Finally, EGFR
blockade might have greater benefit when used alone or
in combination with different cytotoxic drugs, because
gemcitabine alone offers only a small clinical benefit to
patients.

The tradition of randomly combining drugs in the
hope of achieving a better outcome in an unselected
patient population or patients selected on unproven
scientific grounds should be replaced by individualised
treatments that have a solid scientific rationale. An
exploration of predictive biomarkers should start before
and continue alongside properly designed clinical trials.
In this way, futile and costly exercises are avoided and
patients with advanced pancreatic cancer might have
the active treatments they so desperately need.

Philip A Philip

Karmanos Cancer Institute, Detroit, MI, USA
philipp@karmanos.org
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Long-term outcomes of aromatase inhibition for breast cancer

Hormone manipulation is an essential treatment
option for breast cancer. Oestrogen depletion decreases
disease occurrence and suppresses disease progression,
especially hormone-dependent growth and metastasis.
Recent accumulated data from postoperative adjuvant
trials that compared use of third-generation steroidal
or non-steroidal aromatase inhibitors with tamoxifen (a
selective oestrogen-receptor modulator) have suggested
that aromatase inhibitors are better than tamoxifen
at decreasing disease recurrence and occurrence of
contralateral breast cancer, as a class effect.”

Major guidelines and consensus meetings recommend
5-years of adjuvant treatment with aromatase inhibitors
or 2-3 years of tamoxifen followed by 2-3 years of
aromatase inhibitors as a standard treatment for
women with breast cancer who are hormone-receptor-

positive and postmenopausal.** However, the long-
term therapeutic effect of treatment with aromatase
inhibitors, especially disease control, after cessation
of the treatment and adverse effects on bone and the
cardiovascular system, have yet to be clarified.

In this issue of The Lancet Oncology, the Arimidex,
Tamoxifen, Alone or in Combination (ATAC) Trialists'
Group report findings of an analysis of 100-month follow-
up data® In the overall intention-to-treat and hormone-
receptor-positive populations, disease-free survival, time
to recurrence, time to distant recurrence, and incidence
of new contralateral breast cancer improved significantly
in women assigned anastrozole compared with women
assigned tamoxifen. This improvement in disease control
with anastrozole treatment was maintained for more than
8 years, suggesting that the therapeutic effect of 5 years'

httpfloncology thelancet com Vol 9 January 2008
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treatment with aromatase inhibitors can be prolonged
for over 3 years after treatment cessation. The Early Breast
Cancer Trialists' Collaborative Group (EBCTCG) showed
that disease control by use of 5 years’ treatment with
tamoxifen is maintained after cessation of treatment for
5-10 years. Therefore, given the long-term findings from
the ATAC trial reported in this issue,® anastrozole might
have a larger carryover effect after cessation of treatment
than tamoxifen, which should be taken into consideration
in clinical-practice decisions. Likewise, a lower number
of recurrences and of new contralateral breast cancers
after anastrozole compared with tamoxifen was also
maintained in the latest findings from the ATAC trial.

Despite the findings mentioned above, no significant
survival advantage for anastrozole over tamoxifen was
shown In this trial.** Deaths after recurrence were fewer
in women assigned anastrozole than in those assigned
tamoxifen (350 vs 382); however, deaths without recur-
rence were more frequent with anastrozole treatment
than for tamoxifen (279 vs 242). The researchers did not
note any significant difference in the incidence of deaths
due to cardiovascular or cerebrovascular disease, but
deaths due to second primary non-breast cancers and
deaths due to other causes were more frequent in patients
assigned anastrozole. Endometrial cancers, ovarian
cancers, and melanomas were less frequent in those
assigned anastrozole; however, colorectal cancers, lung
cancers, and head and neck cancers were more frequent
in women assigned anastrozole. With the exception of
endometrial cancers, no statistically significant difference
was noted for the occurrences of these cancers,

According to epidemiological studies, hormone-
replacement treatment probably decreases the risk of
developing colorectal cancer.’ Additionally, oestrogen
receptors @ and [ have been shown to inhibit the
development of adenomatous polyposis coli (APC)-
dependent colon cancer in mice.” By contrast, aroma-
tase seems to enhance disease progression in lung
cancers,suggesting that the role of oestradiol in tumour
progression or tumour regression could be diverse and
dependent on cancer type. Since oestrogen receptor B is
widely expressed in many organs, the effects of hormone
manipulation on non-breast malignant disease occur-
rence needs to be assessed further.

Furthermore, in two trials that studied treatment with
tamoxifen followed by aromatase inhibitors (such as
exemestane and anastrozole), despite relatively short

htp:lloncology thelancet com Vol 9 January 2008

follow-up, incidence of second primary non-breast cancer
was lower in patients assigned an aromatase inhibitor than
in those assigned tamoxifen alone.** Therefore, we might
not need to worry at present about the increased numbers
of colorectal, lung, and head and neck cancers noted in the
long-term ATAC findings for patients assigned anastrozole,
but we need to continue collecting data on the Incidence
of these second primary non-breast cancers.

Fracture incidence is one of the adverse effects of
aromatase inhibition that has caused most concern for
oncologists and patients. Previous findings from both
the ATAC group and others have shown that during the
treatment period, patients assigned to an aromatase
inhibitor have a higher incidence of bone fracture than
those assigned to tamoxifen.*” However, in the post-
treatment period, the incidence of fractures decreased in
both groups of patients,*and the difference in fractures
between the two treatment groups was no longer
apparent. These findings lend support to a working
hypothesis that bone damage by aromatase inhibition
is reversible and potentially manageable, although the
mechanisms of action of the bonea damage by aromatase
inhibitors and subsequent apparent recovery are still
unclear.”

Oestrogen blockade isa core conceptinthe management
of hormone-receptor-positive breast cancers. The ATAC
trial has elucidated that aromatase inhibition can achieve
a larger carryover effect in long-term disease control
compared with tamoxifen treatment. However, we still
need to pay attention to long-term follow-up findings,
not only of this trial, but also of other trials containing
aromatase inhibitors because an advantage in terms of
overall survival has not yet been confirmed.

Masakazu Toi

Breast Surgery, Graduate Schoo! of Medicine, Kyoto University,
Kyoto, Japan
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Call for papers: lung cancer, Storyboard, and From the Archives

In 2007 The Lancet Oncology published themed issues
on paediatric oncology and on breast cancer. We will be
continuing this concept into 2008 with a themed issue
on lung cancer. Despite many advances in treatment
over recent years, lung cancer is still the number one
cause of death due to cancer in the world’ and mean
relative S-year survival is only 12:6% in Europe’. The
Lancet Oncology is therefore issuing a call for papers
that report on major advances in the management
of lung cancer. In particular, we are interested in the
results of phase |1l randomised clinical trials. Accepted
papers will be published in The Lancet Oncology
to coincide with the International Lung Cancer

Conference ([ILCC] Liverpool, UK, July 8-12, 2008). ©

We are especially interested in research that will be
presented at this conference, but we will also consider
other suitable articles. If your study describes, in part
or wholly, a study accepted for presentation at the
ILCC, please let us know the precise details of the type
of presentation (such as poster or oral presentation),
including dates and times, so that publication in The
Lancet Oncology can be scheduled to comply with
ILCC's embargo policies. Articles should be submitted
via The Lancet Oncology’s online submission service,
and all authors must clearly state in the tovering
letter that their submission is in response to the “Lung
Cancer Call for Papers”. The deadline for submissions is
May 2, 2008,

Second, The Lancet Oncology is introducing two
new sections: Storyboard and From the Archives.
Storyboard will provide an educational and
entertaining opportunity to present new ancological
techniques In pictorial form and will allow the
progressive accumulation of knowledge by leading
a reader from panel-to-panel. From the Archives will
be a short report based on a reference of historical
importance in oncology that has contributed to a
substantial change in thinking in the era originally
published. Please see our Information for Authors for
full details of these new sections.

Lidia Sizmaszkiewicz
TheLancet Oncology, London NW1 7BY, UK
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Molecular target therapy: basics and clinical application
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Breast cancer is unique in that molecular target therapy has
been widely practiced and has been playing a very
important role in its treatment, i.e., hormonal therapy with
tamoxifen can be considered as one of the oldest molecular
target therapies. Tamoxifen selectively binds to estrogen
receptor (ER) and antagonizes the estrogen-dependent
growth-stimulative effects. Tamoxifen has been widely
used for the treatment of breast cancer in the metastatic and
adjuvant setting as a golden standard for more than two
decades. Hormonal therapy with aromatase inhibitor is also
a molecular targeted therapy because the third-generation
aromatase inhibitors selectively bind to aromatase and
inhibit its action, resulting in deprivation of intra-tumoral
estrogens. '

Another example of molecular target therapy for breast
cancer is trastuzumab (humanized anti-HER2 antibody).
Identification of HER2 gene amplification in about 20% of
breast cancers leads to trastuzumab, which is currently used
as a standard treatment not only in the metastatic setting
but also in the adjuvant setting. Furthermore, recent studies
have revealed that trastuzumab plus chemotherapy (taxane
and anthracycline) dramatically increases the complete
pathological response in the neoadjuvant setting, prompt-
ing the future use of this combination in this setting. Other
novel targeted treatments which are under clinical evalu-
ation, including antiangiogenic compounds (bevacizumab,
sunitinib, and others) and bi-functional drugs such as

S. Noguchi (B2)

Department of Breast and Endocrine Surgery,

Osaka University Graduate School of Medicine, Osaka, Japan
e-mail: noguchi @onsurg.med osaka-u.ac.jp

M. Toi
Department of Breast Surgery, Kyoto University Graduate
School of Medicine, Kyoto, Japan

lapatinib [anti-HER2 and (epidermal growth factor recep-
tor) EGFR agent] are showing promise.

At the 15th Annual Meeting of the Japanese Breast
Cancer Society in Yokohama, Symposium 3, held on 30
June 2007, was entitled “Molecular target therapy: basics
and clinical application”. In that symposium, updated
results of recent clinical studies on the development of
molecular target therapies in breast cancer as well as
challenges to design a drug in silico and to develop a new
drug delivery system targeted at hypoxia were presented by
seven speakers, including one invited from the United
States. Summaries of their remarks follow.

The first speaker Dr. Kathy D. Miller from the Breast
Care and Research Center, Division of Hematology and
Oncology, Indiana University School of Medicine, USA,
made a keynote address on molecular target therapy. She
talked about the history of molecular target therapies and
stressed the important role played by basic research in the
development of such therapies. Updated results of pivotal
clinical trials on trastuzumab, lapatinib, and sunitinib were
also presented with great enthusiasm. Trastuzumab has
been shown to be very active not only in the metastatic
setting but also in the adjuvant setting, and adjuvant
trastuzumab is now well accepted as a standard therapy for
HER2-positive breast cancer. Furthermore, recent success
in the introduction of trastuzumab in the neoadjuvant set-
ting in combination with paclitaxel and 3-fluorouracil,
epirubicin, cyclophosphamide (FEC) results in a surpris-
ingly high pathological complete response rate with no
serious cardiotoxicity, making further studies of neoadju-
vant trastuzumab justifiable and attractive. Lapatinib, a
dual inhibitor of EGFR and HER2, has also been shown to
be active in the metastatic setting for HER2-positive breast
cancer which becomes resistant to trastuzumab therapy,
and the combination of lapatinib with capecitabin has been

@ Springer
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demonstrated to be better than capecitabin alone in terms
of time to progression (TTP). Sunitinib, an antiangiogenic
compound, has been reported to show a promising efficacy
in heavily pretreated metastatic breast cancer. Dr. Miller is
an author of one of the articles in this issue, in which more
detailed information is available,

Dr. Reiki Nishimura from Kumamoto City Hospital
talked about his group’s data on treatment with trast-
uzumab in metastatic breast cancer patients with special
reference to the relevance of trastuzumab monotherapy,
although trastuzumab is usually given concurrently with
chemotherapy. He stated that a combination of trastuzumab
and chemotherapy brings about a better response rate than
trastuzumab monotherapy, but survival duration was sta-
tistically not different, and he concluded that “trastuzumab
monotherapy can be considered an option for patients with
non-life-threatening disease”. More in-depth information
from Dr. Nishimura’s presentation is contained in an article
in this issue.

Dr. Hiroji Iwata from the Aichi Cancer Institute
Hospital, representing the Lapatinib Study Group, made a
presentation about the phase II study on lapatinib that was
conducted in Japan, targeting HER2-positive breast cancer
pretreated with anthracycline, taxane, and trastuzumab.
The response rate to lapatinib was 36%, with a median TTP
of 3.8 months. Although the group studied the association
between response to lapatinib, and expression and mutation
of various markers (EGFR, HER2, PIK3CA, PTEN), they
found no significant association. A further study is in
progress.

Dr. Daishu Miura from the Toranomon Hospital studied
the mechanism of the additive effect of trastuzumab with
paclitaxel from the viewpoint of antibody-dependent cel-
lular cytotoxicity (ADCC) through determination of ADCC
before and after rastuzumab monotherapy or combination
therapy with paclitaxel. He suggested the possibility that
the additive effect of trastuzumab and paclitaxel can be
partially explained by the increase in ADCC, which is
induced by this combination therapy.

Dr. Hiroo Nakajima from the Kyoto Prefectural
University of Medicine introduced a novel in silico-
designed HER2-1argeting agent, HER2 reactive peptide-

a Springer

self-assembling regulatory molecule (HRAP-SARM),
which binds to HER2 hot spots and blocks heterodimer-
ization of HER family proteins such as HERZ/HER3
dimers. Experimentally, the data look promising. These
unigue ideas may provide a new paradigm of individual-
ized therapy for breast cancer particularly for HER family
relevant cancers. Additional information on the subject of
Dr. Nakajima's presentation appears in an article in this
issue.

Dr. Teruhiko Fujii from Kurume University focused on
the significance of Cap43 and YB-1 in hormone-dependent
and -independent growth of breast cancer. An antimela-
static gene Cap43 expression was down-regulated by
estrogen but upregulated by tamoxifen in hormone-
dependent breast cancer cells. YB-1, a stress-inducible
transcription factor, is known to contribute 1o cell survival.
Interestingly, nuclear translocation of YB-1 was associated
significantly with an unfavorable prognosis of primary
breast cancer patients. He suggested that these molecules
could be new targets in breast cancer treatment. More
detailed information on the subject of Dr. Fujii's presen-
tation appears in an article in this issue.

Dr. Minoru Fujimori from Shinshuu University dem-
onstrated the hypoxia-targeting drug-delivery system
APS001. APS001 contains the nonpathogenic anaerobic
bacterium Bifidobacterium longum transfected with cyto-
sine deaminase (CD), which converts SFC- 5FU. It is
possible to achieve a selective high concentration of SFU in
a tumor microenvironment under hypoxic conditions when
5FC is administered simultancously. He indicated that
these approaches are effective experimentally, and several
clinical trials are planned currently.

Recent development of genome-wide studies including
gene-expression profiling and copy-number analysis has
enabled the detection of mmor-specific genetic changes
such as up-regulation or down-regulation of gene expres-
sion or gene amplification or deletion with high efficiency.
Such tumor-specific genetic changes have the potential to
become targets for the development of therapy. Therefore,
persistent and relevant basic research to identify the key
molecular alterations, which promote breast cancer growth,
is of vital importance.
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Ahstract

Anti-aromatase therapy is important in the treatment of breast cancer in postmenopausal women. Cyclooxygenase-2 (COX-2) inhibitors
have been shown to be effective in chemoprevention in animal and clinical studies. A proof of principle study was performed to investigate
the efficacy of combing anti-aromatase therapy (exemestane) and COX-2 imhibitors neocadjuvantly in hormone-sensitive postmenopausal
breast cancers, The initial results are reported. The patients were randomly assigned to receive exemestane 23 mg daily and celecoxib 400 mg
twice daily (group A), exemestane 25 mg daily (group B) and letrozole 2.5 mg daily (group C). The analysis was based on 20 patients who
received at least one cycle of treatment. Fourteen patients completed two cycles and 12 patients three cycles, All groups showed clinical
response and there was decrease in tumor area in each group. However, complete clinical response was only observed for group A patients.
There was also progressive decline in blood CEA and CA15.3 levels but the differences between the three groups were not significant. The

results of the preliminary analysis are encouraging but definitive conclusion could only be drawn after the completion of the study.

© 2003 Elsevier Ltd. All rights reserved.
Keywonds: CAAN; COX-2; Breast cancer

1. Introduction

Breast cancer is the leading cause of death among women
between the ages of 30 and 60 years. In the United States,
an estimate of ebout 180,000 new cases of breast cancer are
diagnosed each year and roughly 40,000 women will die
from it each year. The incidence of breast cancer in Asia is
also shown to be increasing recently, especially in the more
afffuent cities [1]. Breast cancer has become such a major
health care issue that researchers and clinicians all over the
world have shown great efforts in the past decades to find
out a safe, cheap and effective treatment option.

Breast cancer is commonly associated with female hor-
mones exposure. Growth stimulation of human breast cancer
by sex hormones has been known for more than 100 years.
In fact, Beatson demonstrated that oophorectomy could lead
to shrinkage of breast tumors in premenopausal women in
1896 [2]. It is commonly accepted now that most breast
cancers are hormone dependent. Our previous study showed
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that about 53% of patients possessed hormonal receptors
and the frequency of hormonal receptor positivity increased
with advancing age [3]. This special feature of breast can-
cer provides an opportunity for researchers to investigate
the usefulness of endocrine therapy in the management of
breast cancer. Current researchers are focusing their efforts
on the use of aromatase inhibitors,

Aromatase is an enzyme complex consisting of a cy-
tochrome P-450 hemoprotein and a flavoprotein. Its func-
tion is to convert C-19 androgen, such as testosterone and
androstenedione, to C-18 estrogen such as estradiol and es-
trone. The aromatization of adrenal androgens to estrogen is
taking place mostly in the peripheral tissues like fat and mus-
cle. Aromatization could also occur in breast cancers and
the activity is mainly happening in the epithelial cells [4].

The cyclooxygenase enzymes are important for the con-
version of arachidonic acid to prostaglandins, and their
metabolites play a pivotal role in multiple physiologic and
pathophysiologic processes. The inducible isoform, COX-2,
is commonly over-expressed in breast cancer. Recent work
suggests that COX-2-derived metabolites may contribute
at multiple points throughout tumorigenesis, including pre-
malignant hyperproliferation, transformation, maintenance
of tumor viability, growth, invasion, and metastatic spread.
It may also promote tumor-specific angiogenesis, inhibit
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apoptosis and induce proangiogenic factors such as VEGF,
inducible nitrogen oxide synthetase (iNOS) promoter, IL-6,
IL-8 and TIE-2 [5].

The clinical efficacy and tolerability of anti-aromatase
agents have been demonstrated. Recent clinical trials show
that these agents, whether type I or II, could improve the
objective response (OR) rates by about 3-10% and the me-
dian survival by about 3 months for metastatic breast cancer
even after tamoxifen failure [6]. Celecoxib (CXB) is a se-
lective cyclooxygenase-2 inhibitor. It has chemopreventive
and chemotherapeutic properties in rodent models of breast
cancer.

The present trial is a proof of a principle study to eval-
uate the treatment efficacy of exemestane in combination
with CXB in the neoadjuvant setting for postmenopausal
hormonal receptor positive patients. As both drugs are well
tolerated, most patients would be able to complete the treat-
ment and we would be able to show the objective response
rate in a documented fashion.

2. Patients and methods

Local Ethics Committee approval was obtained for this
trial. Ninety patients are intended to be recruited. They
should be postmenopausal with proven breast cancer, They
should have 2 ECOG performance status of 3 or less of a
Karnofsky score of 70 or above. They should be able to give
written consent and follow instructions well. The clinical
size of the tamor should be 3 cm or greater.

The diagnosis of breast cancer was confirmed by mam-
mographic examinations and cytological examinations of
the fine needle aspirates. Routine staging workup, includ-
ing chest X-rays, ultrasound of the liver and bone scan, was
performed. Core biopsy was taken for histological typing as
well as determination of the status of the molecular markers
and hormonal receptors. If there were no reasons for exclu-
sion (Tzble 1), the nature and purpose of the trial was ex-
plained to the patients and informed consent was obtained
for inclusion in the trial.

Blood was drawn from the patients the day before treat-
ment was started and on completion of each cycle of treat-
ment. The blood amor markers including CEA and CA15.3
were determined.

Table 1
Exclusion criteria

Negative estrogen receptor status

Known sensilivity to anti-aromatase drugs or celecoxib

Major cardiac discase or LVEF <50%

Coronary artery dissase

Active liver disease

Renal impairment

Prior history of other malignancy within § years of study entry, aside
from basal cell carcinoma or the skin or carcinoma-in-situ of the
uterine cervix

The patients were randomized into one of the three groups
according to the preset random number. Group A patients
were given exemestane 25 mg daily and celecoxib 400 mg
twice daily. Group B patients were given exemestane 25 mg
alone. Group C patients were given letrozole alone. The
treatment will be given as monthly cycles. Each patient will
be treated for 3 months and surgery will be performed within
7 days after the last cycle. Therefore, the total duration of
treatment was 3 months or up until operation was performed.
If operation was refused, the last end-point assessment for
inclusion into study should be 90th day after commencement
of treatment,

The assessment of tumor diameter was performed before
starting treatment and also monthly until completion of
neoadjuvant therapy. The clinical assessment will be per-
formed by measurement with calipers. The response was
defined according to the standard UICC criteria. Partial re-
sponse was taken as a 50% or greater reduction in the prod-
ucts of the two maximum perpendicular diameters. Complete
response was taken as complete resolution of the tumor.

2.1, Statistical analysis

Parameters were compared using the SPSS for Window
release 9.0 (SPSS Inc., USA). One-way ANOVA tests were
used to compare means in each group. Fisher's exact test or
chi-square test were used to compare the number of events
between groups. All values were expressed as mean and
standard error of mean (S.E.) unless otherwise stated. P <
0.05 was considered as statistically significant,

3. Results

Twenty patients were recruited from May to September
2002. All of them were postmenopausal women. The mean
age was 64.4 years (S.E. = 2.88). They were randomized
according to the preset number. Nine were randomized to
group A, four to group B and seven to group C. As the
trial is on going, the results presented here are only from a
preliminary analysis.

Fourteen patients completed 2 months and 12 completed
3 months of treatment. Of the 12 patients, five were assigned
to be in group A, four in group B and three in group C.
Seven patients underwent modified radical mastectomy. The
analysis is based on the olinical data collected so far.

The initial largest tumor diameters were 4.61 cm (S.E. =
0.68), 4.13cm (S.E. = 0,67) and 3.76 cm (S.E. = 0.47) for
the respective groups of A, B end C. The original areas for
the corresponding groups were 22.21cm? (S.E. = 6.52),
142cm? (SE. = 2.32) and 12.79em? (S.E. = 2.53).
The compliance was good and there was no defaulter. The
changes in tumor diameter and area were shown in Figs. |
and 2. All groups showed clinical response and there was
a decrease in tumor area in each group. But the differ-
ences were not significant between the three groups, When



