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Figure 4.
A) Effect of 0.1 nM estradiol on levels of activared and total MAP kinase measured 15 min

after addition of steroid. Shown on the top segment is activated MAP kinase as assessed by an
antibody specific for activated MAP kinase and on the bottom segment, total MAP kinase. B)
Effect of 0.1 nM estradiol on the activation of ELK-1.
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Figure 5.

A, top) Diagrammatic representation of a model in which estradiol binds to ERa which then
binds to the adaptor protein, SHC. At the same time estradiol causes phosphorylation of the
1GF-1-R, which provides a binding site for SHC. In this model, estradiol signals through the
IGF-1-R and activates MAP kinase which then acts through Elk-1 to initiate gene transcription.
B) estradiol-induced protein complex formation among ERa, SHC and [GF-1-R. MCF-7 cells
were treated with vehicle, 1 ng/ml 1GF-1, or E; at 0.1 nM for the times indicated. Lysates were
immunoprecipitated with IGF-1-R antibody. The nonspecific monoclonal antibody (IgG)
served as a negative control 28 C) estradiol increases the phosphorylation of the IGF-1-R.
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Figure 6.
Left) FTS promotes raptor dissociation and inhibits mTOR activity in cell extracts, A) 293T

cells were transfected with pcDNA3 alone (vector) or with a combination of pcDNA3-AU--
mTOR, pcDNA3-3-HA-raptor and pcDNA3-3HA-mLST8. Extracts of cells were incubated
with increasing concentration of FTS for 30 min before AU-1-mTOR was immunoprecipitated.
Samples of the immune complexes were incubated with (y32P)-ATP and recombinant (HIS 6)
PHAS-1 and then subjected to SDS-PAGE. A phosphor image of a dried gel was obtained to
detect*2P-PHAS1 and an immunoblot was prepared with PThr36/45 antibodies. Other samples
of the immune complexes were subjected tn SDS-PAGE and immunoblots were prepared with
antibodies to the HA epitope or to mTOR.Z B) Extracts of nontransfected 293T cells were
incubated with increasing concentrations of FTS before mTOR was immunoprecipitated with
mTab 1. A control immunoprecipitation was conducted using nonimmune IgG(NI). Immune
complexes were subjected to SDS-PAGE and immunoblots were prepared with antibodies to
mLST8, mTOR and rs'p!or.z Right) Relative effects of increasing concentrations of FTS and
GTS on mTOR activity and the association of mTOR and raptor. Samples of extracts from
293T cells overexpressing AUl-mTOR, HA-raptor and HA-mLST8 were incubated for 1 hr
with increasing concentrations of FTS (e, ’ m)or GTS (o, A, o) before immunopreciptations
were conducted with anti-AU 1 antibodies.2 A) mTOR kinase activity (e, o) was determined
by measuring®*P incorporation into (HIS6) PHAS-1 in immune complex kinase assays
performed with (y32F)-ATP. B) The relative amounts of HA-raptor (4,0) and HA-mLST8
(m, A) that co-immunoprecipitated with AU-1-mTOR were determined after immunoblotting
with anti-HA antibodies. The results (mean values + SE for five experiments) are expressed
as percentages of the mTOR activity (C) or co-immununoprecipitating proteins (D) from
samples incubated without FTS or GTS and have been comrected for the amounts of AU-1-
mTOR immunopecipilaled.z From: McMahon LP et al. ] Mol Endocrinol 2005; 19(1):175-
183;2 with permission of The Endocrine Society,
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Figure 7.

A) In vitro effects of FTS on cell growth. Effects of FTS complexed with cyclodextrin (CD)
for solubility were compared with buffer or cyclodextrin (CD) alone on the number of LTED
cells expressed as a percent of maximum number. The ordinate shows the concentration of
FTS used. B) In vivo effects of FTS on cell growth. LTED cells were implanted into castrate
nude mice to form xenografis. Silastic implants delivering estradiol at amounts sufficient to
provide plasma levels of estradiol of 5 pg/m! were implanted. One group received buffer alone,
the second cyclodextrin alone and the third FTS 40 mg/kg complexed to cyclodextrin, The
effects of FTS-CD compared to CD control were statistically significant at p = 0.0061.

Adv Exp Med Biol, Author manuseript; available in PMC 2009 February 12.
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Figure 8.
Practical implications of the effects of up-regulation of growth factor pathways and

development of hypersensitivity to estradiol. Porent aromatase inhibitors are useful to
counteract the enhanced sensitivity to estradiol resulting from adaptation to prolonged estradiol
deprivation. A pure antiestrogen such as fulvestrant can counteract the up-regulation of the ER
that occurs. Growth factor inhibitors such as FTS, farnesyl-transferase inhibitors and growth

factor inhibitors such as Iressa and others can be used to block up-regulation of growth factor

pathways,

Adv Exp Med Blol. Author manuscript; available in PMC 2009 February 12.
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Cost-effective treatment options
in first-line therapy for advanced
breast cancer in Japan

Masahide Kondo and Masakazu Toi

Concern regarding the economic aspect of cancer care has been increasing in the face
of mounting healthcare expenditure in Japan. The need, not only for effective, but also for
efficient treatment options in breast cancer care have been recognized in a broader
context. In clinical practice, treatment oplions in first-line therapy for advanced breast
cancer have become similar to those in Western countries in the past 5 to 10 years in the
context of so-called ‘evidence-based medicine’ employing clinical evidence; whereas
evidence of cost-effectiveness has been less acknowledged. Limited economic evidence
suggests that current Japanese practice in first-line hormonal therapy is cost-effective.
However, the efficiency of other options, such as chemotherapy, remains unknown. The
expanding use of an expensive molecular-targeting agent, trastuzumab, has great
implications for a treatment algorithm for breast cancer as well as for cost-efiectiveness of
care. Trastuzumab, of which use in first-line therapy was not found to be cost-effective in
Western countries, is expected to be used for a number of HER2-overexpressing primary
breast cancers in Japan, The extension of indication of this single agent would increase
national healthcare expenditure by 0.1%. The authors believe explicit discussion on value
for money of new expensive drugs would be unavoidable, not only among health policy

makers, but also leading breast cancer specialists in Japan in the near fulure.

Expert Rev: Anticancer Ther. 6(2), 197-204 (2006}

Breast cancer has become one of the leading
causes of death and morbidity in Japan. It is
the fifth largest cause of death from cancers of
major sites among females after stomach, lung,
colon and liver. Mortality is rising continu-
ously (1], although Its age-adjusted mortality
standardized to world population (8.3/10,000
population) is lower than those in Northern
America (19.2) or Western Europe (22.3),
according to an international comparison by
the International Agency for Research on Can-
cer in 2002 j21. The latest estimated Incidence
of breast cancer among females standardized to
world population (33.8/100.000 tn 1998) is
the highest among cancers for major sites and
is rising continuously (3. The nufmber of Inci-
dent cases In 1999 was 36,139, which is
remarkably larger than 11,123 in 1975; and
the age-adjusted [ncldence standardized to
Japan’s standard population increased 2.14-
times during the same period [4). Notable

increases among the younger generation
implies that it could become as high as those
in Northern America (99.4) or Western
Europe (84.6) (2 in the near future [3).
Although there is no established estimate for
the number of advanced breast cancer cases, a
proportion of cases with metastasis or invasion
among newly diagnosed cases reported from a
well-organized cancer registration (38.5%) (3],
and unavoidable expectation of recurrence
among early cases suggest that 2 number of
cases are subject to first-line therapy for
advanced breast cancer.

The increasing number of breast cancer cases
combined with the use of resource-consuming
therapies has grave implications for healthcare
resources in Japan. Healthcare expenditure for
cancer as a whole is reported to be US$283 bil-
lion, which accounts for 11.4% of the national
healthcare expenditure in 2002. This s
increasing steadlly both In amount and
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share [6]. The breakdown for breast cancer is estimated to be
US$18 billion, accounting for 8.5% of healthcare expenditure
for all cancers [7].

These increasing trends, which are commonly observed in
industrialized countries, demand not only effective, but also
efficient or cost-effective, treatment strategies for breast cancer.

Breast cancer s a solid carcinoma developed from the mammary
gland. It is, however, widely acknowledged as a systemic disease,
especially in the case of advanced breast cancer that requires com-
bined modality therapy. It is also characterized by the involvement
of sex hormones in its pathophysiology. Chemotherapy and endo-
crine therapy play major roles in its treatment, along with surgery
and radiation therapy. Innovative - often expensive — antitumor
and hormonal agents have been Intensively developed and
introduced widely in industrialized countries, Including Japan.

This review, therefore, will focus on drug therapy strategies
for advanced breast cancer and will discuss current options for
first-line therapy in light of cost-effectiveness in Japan. Major
drugs used In breast cancer treatment are summarized in BOX 1.

Treatment strategies for advanced breast cancer

Treatment strategies for breast cancer in Japan are arguably har-
monizing with global standards with the recent development of
a serles of guidelines,

A consensus that evidence-based therapy should be provided for
patients, despite the evidence being evaluated by breast cancer spe-
dlalists in Western countries and, therefore, there are probably
some unknown ethnic differences (8), has been rapidly formulated
in the last 5-10 years. When there was a sudden interest in so-
called ‘evidence-based medicine’ in the Japanese medical arena in
the late 1990s (9], wide clinical practice variations in breast cancer
treatment are acknowledged and the development of guldelines for
breast cancer treatment was launched. The variations were sur-
veyed by breast cancer specialists [10,11] and efforts were made to
establish a consensus. The first guideline was published as a report
of the Ministry of Health, Labor and Welfare funded research in
2003 [12), which was then revised by the Japanese Breast Cancer
Soctety in 2004 (13]. In 2005, the Japan Society of Clinical Oncol-
ogy published a guideline for appropriate drug use in the treatment
of breast cancer [14]. The voice of the patient groups strongly
supported the creation of such guidelines for good clinical practice.

The treatment strategy for advanced breast cancer in the lat-
est guidelines [14] is summarized in FIGURE 1. Clearly, this s con-
sistent with National Comprehensive Cancer Network
(NCCN) Clinical Practice Guidelines in Oncology [15.101], and
Its development was based on Hortobagyl’s algorithm [15].

Treatment options in first-line therapy for advanced

breast cancer

The guideline clearly identifies two types of first-line theraples,
depending on the nature of the disease: hormonal therapy for
hormone-responsive and non  life-threatening  disease, and
chemotherapy for hormone-unrespansive or life-threatening dis-
ease; however, it leaves the use of human epithelial growth factor
receptor  (HER)2-overexpression screening and  trastuzumab

[ Box 1. Major drugs used in breast cancer treatment

Hormonal drug
* Antiestrogen
- Tamoxifen
- Toremifene
* Gestogen
' - Progesterone
- MPA
* LH-RH analog
- Goserelin
- Leuprolide
* Selective estrogen receptor modifier
- Fulvestrant”
+ Aromatase inhibitor
- Anastrozole
- Letrozole™
- Exemestane
- Fadrozole

Anticancer drug
* Alkylating agent
- Cyclophosphamide
= Metabolic antagonist
Folate metabolism antagonist
- Methotrexate
Pyrimidine metabolism antagonist
-5-FU
-5'DFUR
- Capecitabine
-UFT
* Mitotic inhibitor
Vinca alkaloid
- Vinorelbine
Taxane
- Paclitaxel
- Docetaxel

* Antitumor antibiotic
Anthracycline
- Doxorubicin

Human monocional antibody
- Trastuzumab
“Naot yet made availabie in Japan
5-FU: 5-Nuorouracil, 5 DFUR: §'-deory- 5-Mluorouridine,
MPA: Medroxyprogesterone acetate, UFT: Uraci! and tegafur,

unclear in the strategy. Furthermore, the guideline identfies two
subtypes of first-line hormonal therapy depending on the meno-
pausal status. For premenopausal disease, combined therapy with
a luteinizing hormone releasing hormone (LH-RH) analog
{e.g., goserelin 3.6 mg/4 weeks or leuprolide 11.25 mg/12 weeks)
and tamoxifen (20 mg) is strongly recommended compared with
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I Diagnosis of metastatic breast cancer
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Figure 1. Japanese guidelines for treatment strategies for advanced breast cancer.
LH-RH: Luteinizing hormone-releasing hormone; HERZ: human epihelial growth factor receptor type 2

single-agent therapy with ovarian functon inhibitors or
tamoxifen. For postmenopausal disease, aromatase inhibitors,
anastrozole or letrozole, are strongly recommended compared
with selective estrogen receptor modifiers or progesterone. As
first-line chemotherapy, regimens with anthracycline or taxanes
are recommended based on results from randomized trials and
systematic reviews. Suggested regimens are doxorubicin and
cyclophosphamide (AC), cyclophosphamide, doxorubicin and
5-fluorouracil (CAF) and doxorubicin and paclitaxel (AT).

In practice, however, treatment options in first-line therapy are
not totally consistent with those recommended in guldelines due
to two factors: use of trastuzumab and variation of preoperative
or postoperative adjuvant therapy. Trastuzumab Is one of the
maost Innovative agents introduced Into breast cancer treatment

since the 1990s, which is famous as an example of the product of
genome-based drug discovery. It Is a human monoclonal anti-
body, targeting HERZ, and Its use, combined with chemother-
apy for advanced breast cancer, has been proven effective in sev-
eral clinical trials [17]. Assessment of HERZ-overexpressing status
Is routinely performed following a guldeline formed by the
Pathology Committee of Trastuzumab in 2001 18] and, pres-
ently, regimens including trastuzumab are usually applied as
first-ine therapy for HERZ-overexpressing disease. Current
treatment strategy for advanced breast cancer in practice, taking
HERZ2-overexpression status Into account, s shown in FIGURE 2,
For non life-threatening and hormone-responsive disease, sin-
gle-agent therapy is often chosen regardless of HER2-overexpres-
sion status, which is in accordance with Hortobagyi's algorithm.
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| Diagnosis of metastatic breast cancer |

yet been made available in Japan. Medrox-
yprogesterone acetate (MPA) Is not chosen
in first-line therapy and only used after
second-line therapy,

For primary postmenopausal disease, the

[ No life-threatening disease ] [ Lte-threatening dissase | aromatase inhibitor most frequently used as
an agent for adjuvant therapy is anastro-
zole. This s probably due to an apprecia-
tion of results from the arimidex, tamoxifen

HER2- No HER2- and combination therapy (ATAC) trial [21].

Hormone-responsive || Hormone-unresponsive overexpressing |  overexpressingl  Fyemeceana is often used as a replacement
disease disease dissasa disease

for tamoxifen, and less frequently used as

the very first agent. Once letrozole becomes

/ \ available it may be used for node-positive

disease more preferably, acknowledging the

HER2- No HER2- results from Breast International Group

overexpressing [ | overexpressing (BIG)-1 trial [22]. There are some specialists

disease dissace who view three aromatase inhibitors as

almost similar, and primarily use exemes-

L tane. It is expected that the choice among

T —_— Trastuzumab aromatase Inhibitors could become more

Hormone % P —" + Chem individualized according to the bone or vas-

therapy Chemotherapy Chemotherapy cular toxicity, in the near future, Conse-

quently, aromatase inhibitors are used in

Fhiiés 2, Clarvorie siaatrndrit Srakaghat oW ik - first-line hormonal therapy if tamoxifen

HER2: Human epidermal growth factor receptor 2

was used in the adjuvant setting. The
choice of agents is controversial If one of

Yet, combined therapy is sometimes used with other agents, such
as trastuzumab, for HER2-overexpressing disease or oral FUs for
non-HERZ-overexpressing disease. The latter regimen may be a
notable difference between Japanese and Western practice.
Although there is no sufficlent high-level evidence, there is a con-
sensus that the regimen Is effective based on Japanese long-term
experiences of using oral FUs. {e.g., effectiveness of tamoxifen,
uracil and tegafur [UFT] (19] or tamoxifen, cyclophosphamide
and 5 deoxy-5-fluorouridine [DFUR] (20 in adjuvant therapy
has been demanstrated),

The choice of agent in hormonal therapy is highly dependent
on agents used in adjuvant therapy. Recently, there has been a
remarkable shift in the choice of agents used in adjuvant ther-
apy, which Is quite similar to that in NCCN guidelines. Com-
bined therapies with a LH-RH analog and tamoxifen for pre-
menopausal  disease, and aromatase inhibitors for
postmenopausal disease, have quickly become the first choices
in adjuvant therapy. Increasing numbers of patients are
expected to receive these regimens as adjuvant therapy. Conse-
quently, another anti-estrogen agent such as toremifene
(40-120 mg/body) is used as ficst-line hormonal therapy for
recurrent breast cancer after adjuvant therapy with a LH-RH
analog and tamoxifen if the patient is stll premenopausal.
Toremifene was officially approved for postmenopausal disease,
but its use for premenopausal disease has become common
practice. If the patient is postmenopausal, aromatase inhibitors
are used. Aromatase inhibitors, such as anastrozole (1 mg/body)
ar exemnestane (2.5 mg/body), are chosen as letrozole has not

the aromatase Inhibitors was already used In adjuvant therapy.
Occamlmmlty. another aromatase inhibitor is chosen, since there
is low-level evidence of effectiveness for this regimen [23]. How-
ever, antiestrogen agents, such as tamoxifen, are more frequently
chosen, althouth there is no sufficient evidence for the benefit of
this regimen. There remains a wide variation in choice by spe-
cialists. MPA is not chosen in first-line therapy and only used
after second-line therapy. Fulvestrant or pure antiestrogen is not
used in jnpam. since it has not been made available.

For HER2-overexpressing disease, chemotherapy, Including
trastuzumab (4 mg/kg loading dose; 2 mg/kg weekly), is usually
applied regardless of life-threatening status. Trastuzumab mono-
therapy is also used for patients with relatively small burden of
metastatic tumors, such as local lymph node recurrence and small-
size lung metastases. A combined therapy with taxanes
(e.g., weeKly paclitaxel 80-100 mg/m" or docetaxel 60-70 mg/m?
three-times weekly) is used for most patients, while single-agent
therapy with trastuzumab is sometimes used for patients with only
minor metastasis. For HERZ-overexpressing and hormone-
responsive disease, trastuzumab Is sometimes combined with
tamoxifen or aromatase inhibitors, although there is little support-
ive evidence for the use of these regimens. Combined use with
other agents, such as vinorelbine or capacitabine, is still very lim-
ited. It is worth noting that, in Japanese practice, once trastuzu-
mab is administered to a patient, it is usually continued through
to supportive care coupled with various regimens. National
Health Insurance reimburses accompanying costs. Trastuzumab is
even used in patients for whom an individualized strategy is
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applied. For example, it is often reused for patients with brain
metastasis after appropriate local treatment, such as radiation or
surgery, even though many remain controversial.

The chemotherapy regimen is also highly dependent on agents
used in adjuvant therapy. In practice, risk categorization is often
made according to St Gallen-based consensus {221, and the choice
of agents is often made according to NCCN-based
guidelines [15.101]. Anthracycline is quite often used for high-risk
cases, such as node-positive disease. It is alsa used for most inter-
mediate-risk cases. Yet, it is less often used for hormone-responsive
and node-negative cases in Japan. Taxanes are used mostly for
node-positive and hormone-unresponstve disease. There is a nota-
ble variation among specialists In the usage of taxanes for node-
positive and hormone-responsive disease, although the choice of
this regimen is limited. The choice of taxane for node-negative dis-
ease is even more limited (node negative disease consists of
50-60% of primary breast cancer, hormone-responsive disease
60-70% in Japan). The choice of anthracycline or taxanes Is
becoming less frequent for those aged 60 years and over, and fre-
quency is minimized for 70 years and over. With regards to dosage,
there are two types of practices: experts in highly-specialized hospi-
tals usually administer a dose comparable to NCCN guidelines,
and a number of physiclans In community hospitals tend to
administer lower (-20 to -30%) doses. Consequently, the choice in
first-line therapy is anthracycline, If anthracycline was not used in
adjuvant therapy; taxanes, if anthracycline was used In adjuvant
therapy; or an alternative taxane agent, capecitabine, UFT or other
oral FUs, if taxane was already used with anthracycline in adjuvant
therapy. In using twanes, regimens that avold toxicity are generally
preferred: weekly paclitaxel, for example, docetaxel is usually used
in q3 regimen with 60-70 mg/m% Although the officially

Cost-effective options in breast cancer therapy in Japan

approved regimen of capecitabine in Japan is slightly different from
that in Western countries. total dose Is almost the same and West-
em regimen is also used in common practice. There are wider

variations in the following therapies.

Cost-eflectiveness

Concern regarding the ecanomic aspect of cancer care has been
increasing in Japan (24], along with the growing interest in provid-
ing evidence-based care. The former, however, seems to have less
impact on treatment strategy or options for breast cancer. There is
no explicit statement of consideration on efficlency of interven-
tons in the development of the above mentioned guidelines.
They are developed solely based on clinical evidence of effective-
ness. There Is no evidence that clinical options in practice,
described previously, are influenced by any concemn for resources.

There are at least two types of obstacles when discussing cost-
effective options In the healthcare system, including breast cancer
treatment. One Is a supply side problem, that is: deficiency of
economic evidence based on decent evaluation or cost-effective-
ness analysis. Another is a demand side problem, that Is: uriliza-
tion of economic evidence on cost—effectiveness of interventions,
which will be discussed later.

Economic evidence of Intervention is deficient in a number of
areas, including breast cancer, in Japan. With regards to the
cost—effectiveness of options in therapy for breast cancer, there
are currently only two referable economic evaluations, both of
which describe options In fist-line therapy for advanced
postmenopausal disease, as summarized n TABLE 1.

Cost-effectiveness of letrozole versus tamoxifen was evalu-
ated and the incremental cost-effectiveness ratio of choosing
letrozole as first-line, Instead of tamoxifen, was found to be

(Tahla 1. Economic evidence on first-line therapy for advanced breast cancer in Japan.

Okubo and colleagues (25]

Inoue and colleagues [26]

Source of clinical data Mouridsen and colleagues [27]

Resources accounted for

Comparison Letrozole vs tamoxifen as first-line hormonal
therapy in treating postmenaopausal women with
advanced breast cancer

Type of analysis Cost~effectiveness analysis

Perspective and year of costing  Payer's (insurers and patients) perspective in 2003

Model used Markov lifetime treatment pathways

Time period Lifetime

Direct medical cost borm by health insurance

and patient
Discounting 3% annually for life years and resources
(ICER) US$4868 per life-year gained
(letrozle over tamoxifen)
Sensitivity analysis? Yes. Fifth percentile ICER = letrozole dominant:

95th percentite ICER = US521,005

Anastrozole vs fadrozole as first-line hormanal
therapy In treating postmenopausal women with
advanced breast cancer

Cost-effectiveness analysis

Payer's (Insurers and patients) perspective in 2002
Markov lifetime treatment pathways

Lifetime

Systematic review of published trials [28-34).

Direct medical cost born by health insurance
and patient

5% annually for resources

US$1900 per life-year gained
(znastrozole over fadrozole)

Yes. One-way and two-way:. results robust

ICER: incremencal cost-gffectiveness ratio

www. future-drugs.com
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USS$4969 per life-year gained [24]. Although there s no estab-
lished criteria of a favorable level of cost-effectiveness ratio in
Japan, that is, how much extra money the nation is willing to
pay for gaining extra improvernent in outcome, a study sug-
gested that US$50,000 (6 million yen) per quality-adjusted life
year gained is the soclal maximum willingness-to-pay for a new
therapy [25]. With this criterion, the use of letrozole as first-line
therapy can be judged as a favorable option. Cost-effectiveness
of anastrozole versus fadrozole was also evaluated and the
incremental cost-effectiveness ratio of choosing anastrozole as
first-line therapy was found to be approximately US$1900 per
life-year gained [26]. This can also be judged as a favorable
option. Both economic evidences, coincidently, suggest the
same cholce as recommended in the guidelines or chosen in
practice. The former demonstrates cost-effectiveness of the use
of letrozole in first-line therapy for postmenopausal disease rec-
ommended in the guidelines. The latter demonstrates
cost—effectiveness of the preferred use of anastrozole among
aromatase inhibitors in practice. Therefore, it can be sald that
cost-effective options are recommended and practiced in first-
line hormonal therapy for postmenopausal disease. However,
the cost-effectiveness of options in hormonal therapy for pre-
menopausal disease, or chemotherapy with and without
trastuzumab remains unknown.

Trastuzumab is routinely administered to advanced HER2-
overexpressing disease, which accounts for approximately
20-30% of all cases in first-line therapy, as described previ-
ously. Although trastuzumab has been proven effective for
advanced breast cancer [3g], it is remarkably expensive as an
agent used in first-line therapy. One dose (150 mg) is priced
as high as US$700 in Japan, and the standard regimen
requires huge amounts of extra healthcare expenditure,
approximately US$40,000 per patient per year, in addition to
the cost of conventional endocrine therapy and chemather-
apy. Therefore, from a viewpoint of economic evaluation, it is
interesting to evaluate the cost-effectiveness of the use of tras-
tuzumab for advanced breast cancer. However, thus far, no
economic evidence has been reported in Japan. Recently, the
use of trastuzumab in the treatment of advanced breast cancer
was found to not be cost-effective in economic evaluations
carried out in Norway [37) and Belgium [38]. Although due
caution is needed In transferring these findings into the Japa-
nese context (39], these findings at least imply that the use of
trastuzumab as first-line therapy might not be cost-effective
in Japan following economic evaluation. If this is the case, the
option suggested by the economic evaluation would contra-
dict the option in current guidelines and practices based on
clinical evidence. Japanese practice of prolonged administra-
tion of trastuzumab supported by National Health Insurance,
for example, might need reconsideration. However, currently
there is no sign of opening explicit discussion about these
issues. This is probably not a problem unique to Japan. The
problem of how to utilize trastuzumab in a treatment strategy
taking cost-effectiveness into account would also be emerging
in other Industrialized countries.

Summary & conclusions
In general, there are few differences in the therapeutic strategy
for breast cancer, either primary disease or advanced disease,
between Western countries and Japan. In common practice,
however, a minor difference might exist as lower dosages of
chemotherapy tend to be applied, particularly for anthracy-
clines, and oral FUs are used more frequently in Japan com-
pared with other countries. Practice of less toxic agents, such as
hormonal therapy and trastuzumab treatment, is more or less
the same, as suggested by international guidelines or consensus.
Evidence of cost-effectiveness regarding options in first-line
therapy for advanced breast cancer In Japan is very limited. Availa-
ble evidence suggests that cost-effective options are recommended
and practiced in hormonal therapy for postmenopausal disease.
Cost-effectiveness of the other options in first-line therapy
remains unclear, The cost of trastuzumab and the recent report on
cost—effectiveness of trastuzumab used in first-line therapy in
Western counties imply that current options in Japan might not
be cost-effective. However, cost—effectiveness of options as a whole
would be quite similar to those in Western countries,

Expert commentary & five-year view

In the long term, increasing numbers of molecular-targeting
agents will be developed and incorporated into clinical practice
of breast cancer treatment in Japan, as well as in other countries.
The public and media are paying close attention to this field. For
example, the remarkable effect of trastuzumab in preventing
recurrence in primary breast cancer patlents was introduced very
quickly to the public through the media after the information
was released in a scientlfic congress [40]. Many investigators
expect that trastuzumab will be approved for primary breast can-
cer treatment in a short while and it could change the practice of
breast cancer treatment dramatically, as its therapeutic impact is
huge. Although the HERZ-positive subgroup is not large (only
approximately 15-20% of primary breast cancer), investigators
or physicians may take into consideration its status, as with hor-
mone receptor status in hormonal therapy, when determining
primary breast cancer treatment. It certainly influenced the treat-
ment strategy of non-HERZ-overexpressing cancers, and it also
elicits a significant change in the treatment algorithm of
advanced or metastatic diseases. Although other new molecular-
targeting agents have not yet been approved for breast cancer in
Japan, it is not difficult to imagine that a similar or greater
impact to trastuzumab will be made by these new agents.

As mentioned earlier, there is a demand-side problem in realiz-
ing cost-effective options in the healthcare system in Japan. Less
appreciation of pharmacoeconomics compared with so-called
‘evidence-based medicine’ in Japans medical arena may be
accountable, since there is no explicit regulation on drugs, in
terms of cost—effectiveness, in Japan. Drugs are approved and
listed for National Health Insurance in terms of safety and effi-
cacy, and even price Is set based on efficacy and international
comparison only. There is no institution stmilar to the National
Institute for Health and Clinical Evidence in the UK, which pro-
duces Influendal recommendations on physicians decision
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making based on economic evidence as well as clinical evidence,
in Japan's healthcare system. Even health policy makers have not
given cost-effectiveness any clear mole in the health system, nor
do leading breast cancer specialists wha formulate guidelines.
Thus, It is quite natural for a breast cancer specialist who actually
faces a patient to make clinical decisions based solely on clinical
evidence and to pay little concerns to societal resource problems.
The volce of the suffering patients saying that they should have
better access to the latest reatment supports this practice.
However, imminent extension of the indication of trastuzu-
mab to primary breast cancer will have the greatest implica-
tion for healthcare resources in Japan. Treating approximately
20% of incident cases — 7300 per year — would add an extra
US$292 million per year to national healthcare expenditure,
which is equivalent to 0.1% of the total healthcare expendi-
ture. This is a huge amount for the impact of a single agent.
Additionally, it Is predictable that similar, extremely expen-
sive, new drugs will be developed in succession. We believe
explicit discussion on value for money of these new drugs will
be unavoidable in the near future, not only among health pol-

Cost-effective options in breast cancer therapy in Japan

—

+ Breast cancer is rapidly increasing in Japan.
Healthcare expenditure for cancer care is increasing

Not only, effective but also efficient. treatment options in
breast cancer care are required

Japanese practice has become similar to the global standard
in the context of evidence-based medicine:
pharmacoecanomics s less appreciated.

Limited economic evidence suggests current practice is
cost-effective.

* Resource-consuming trastuzumab seems to not be
cost-effective in first-line therapy.

New molecular-targeting agents will drastically change
treatment options.

Extension of the indication of trastuzumab for primary breast
cancer will make explicit discussion about cost-effectiveness

icy makers but also among leading specialists unavaidable.

developing guidelines.
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