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HER2: Human epidermal growth factor receptor 2.

Figure 2. Current treatment strategies for advanced breast cancer in practice.

first-line hormonal therapy if tamoxifen
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 HERZ-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 sufficient high-level evidence, there is a con-
senisus 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] (201 in adjuvant therapy
has been demonstrated).

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, 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 first-line hormonal therapy for
recurrent breast cancer after adjuvant therapy with a LH-RH
analog and tamoxifen if the patient is still 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)
or exemestane (2.5 mg/body), are chosen as letrozole has not

and  aromatase

the aromatase inhibitors was already used in adjuvant therapy.
Occassionally, 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 evidenice 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 Japan, since it has not been made available.

For HERZ-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 80100 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
evenn 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 [22], 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 also 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-unresponsive 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 physicians in community hospitals tend to
administer lower {-20 to -309) 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 taxanes, regimens that avoid 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-
ern regimen is also used in common practice. There are wider
variations in the following therapies.

Cosi-effectiveness

Concern regarding the economic 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 efficiency of interven-
tions 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 concern 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: utiliza-
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 first-line therapy for advanced
postmenopausal disease, as summarized in 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

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

Okubo and colleagues [25]

inoue and colleagues [26]

Comparison

advanced breast cancer
Type of analysis Cost-effectiveness analysis
Perspective and year of costing
Model used
Time period Lifetime
Source of clinical data Mouridsen and colleagues 27}

Resources accounted for

(letrozie over tamoxifen)

Sensitivity analysis?

Letrozote vs tamoxifen as first-line hormonal
therapy in treating postmenopausal women with

Payer's {insurers and patients) perspective in 2003

Markov lifetime treatment pathways

Direct medical cost born by health insurance

and patient
Discounting 3% annually for life years and resources
(ICER) US$4969 per life-year gained

Yes. Fifth percentile ICER = letrozole dominant;
95th percentile ICER = US$21,005

Anastrozole vs fadrozole as first-tine hormonal
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 triais [28-34]

Direct medical cost born by heaith insurance
and patient

5% annually for resources

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

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

ICER: Incremental cost-effectiveness ratio.
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US$4969 per life-year gained [24]. Although there is 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 improvement in outcome, a study sug-
gested that US$50,000 (6 million yen) per quality-adjusted life
year gained is the social maximum willingness-to-pay for a new
therapy [35). 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 choice 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 said that
cost-effective options are recommended and practiced in first-
line hormonal therapy for postmencpausal 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 [36], 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 chemother-
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 unctear. 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 commeniary & 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 patients was introduced very
quickly to the public through the media after the information
was released in a scientific 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 HER2-positive subgroup is not large {(only
approximately 15-209% 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 similar to the National
Institute for Health and Clinical Evidence in the UK, which pro-
duces influential recommendations on physicians decision
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making based on economic evidence as well as clinical evidence,
in Japans healthcare system. Even health policy makers have not
given cost—effectiveness any clear role in the health system, nor
do leading breast cancer specialists who 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 voice of the suffering patients saying that they should have
better access to the latest treatment 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

/ Key issues

» 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;
pharmacoeconomics is 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

icy

makers but also among

developing guidelines.
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