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Abstract[]

Background

The aromatase inhibitors, anastrozole and fadrozole have been confirmed to be effective for the treatment of postmenopausal advanced recurrent
breast cancer. However, clinicians often encounter the problem that the two drugs, that have no remarkable difference in effectiveness but dif-
ferences in toxicity and cost, should be used for first-line therapy. The aim of this analysis is to compare the cost-effectiveness of anastrozole
therapy with one of fadrozole for postmenopausal advanced recurrent breast cancer.

Methods

A Markov model of standard treatments for postmenopausal advanced recurrent breast cancer was constructed, and retrospective cost-
effectiveness analysis was carried out, incorporating cost data on the medical fee points and the NHI prices, and the clinical data in the pub-
lished literatures. In this analysis, the period from the onset of first-line therapy to the failure of third-line therapy was defined as the survival
period, according to which the effectiveness of the treatment was evaluated.

Results

The cost-effectiveness was 60,820 yen/survival-month when the treatment was initiated with anastrozole and 63,173 yen/survival-month when
with fadrozole. The monthly treatment cost including drug cost was 21,773 yen for anastrozole and 21,420 yen for fadrozole. This results
showed that treatment with anastrozole is more cost-effective than one with fadrozole although the NHI price of anastrozole was higher than
that of fadrozole. When the treatment was initiated with anastrozole, the incremental cost-effectiveness ratio was 17,228 yen/survival-month.
Conclusions

Anastrozole is considered to be more cost-effective than fadrozole despite its higher price primarily because of its greater anti-cancer efficacy.
A major cost-driving factor was that the treatment with a relatively cheap aromatase inhibitor can be continued longer in anastrozole group
than fadrozole group. Therefore, anastrozole is a cost-effective agent for first-line therapy for patients with postmenopausal advanced recurrent

breast cancer, and can prolong their survival.

Introduction

In 1886, Beaton G suggested that breast cancer is primarily
hormone-dependent.”>  Thereafter, studies concerning the
mechanism of the actions of various hormones on breast cancer
were conducted, and the direct estrogen inhibitor tamoxifen was
developed in the early 1970's. Tamoxifen was confirmed to be
effective for both early and advanced postmenopausal breast
cancers, and lead to major progress in the treatment for breast
cancer. According to the meta-analysis of postoperative
tamoxifen administration reported by the Early Breast Cancer
Trialists' Collaborative Group (EBCTCG) published in 1998,
the risk of recurrence was reduced by 47% in estrogen receptor-
positive patients by 5-year administration. Tamoxifen is now re-
garded as a first-line hormonal treatment in adjuvant therapy and

palliative therapy for breast cancer. In patients with hormone-

sensitive tumors, which progress after tamoxifen administration,
second-line hormonal therapy is an option. Although the non-
selective aromatase inhibitor aminoglutethimide has been shown
to be clinically effective for the treatment of estrogen receptor-
positive patients with postmenopausal breast cancer in Western
countries, it is classified as a third-line treatment because of its
safety problems. In these circumstances, the development of a
more effective and safe aromatase inhibitor is needed. Among
the inhibitors of aromatase, which is an enzyme important for
estrogen synthesis, anastrozole, fadrozole, and exemestane have
been approved in Japan. In 1985, ICI Co. (presently
AstraZeneca), UK developed anastrozole, which is a more selec-
tive and potent aromatase inhibitor than aminoglutethimide. It
has been approved as a treatment for breast cancer in more than
80 countries, and its importation was approved in Japan in
December, 2000. Fadrozole, on the other hand, is a non-steroid
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aromatase inhibitor synthesized in 1983 by Ciba-Geigy (pres-
ently Novartis Pharma), Switzerland. Although letrozole, the
clinical trials of which preceded those of other drugs, was re-
ported to have shown excellent therapeutic effects in Western
countries, it has not been approved in Japan because of problems
including dose discrepancies.”’

The aromatase inhibitors anastrozole and fadrozole have been
shown to be effective for the treatment of postmenopausal ad-
vanced recurrent breast cancer. However, there is not remark-
able difference in their efficacy, and the problem of which of the
two drugs, which differ in toxicity and cost, should be selected
is often encountered clinically. In current clinical forefront,
which is required to pursue cost-effective medical care in the
current stringency of medical finance, drugs must not only be
safe and effective but also have economic advantages. The most
effective evaluation of this

approach for problem is

pharmacoeconomics. Pharmacoeconimic techniques are em-
ployed to evaluate the economic value of a drug in consideration
In this study, which of

anastrozole and fadrozole is more cost-effective was evaluated

of its effectiveness and safety.”’

from pharmacoeconomic viewpoints (or "This study compared
the cost-effectiveness of anastrozole and fadrozole").

Methods

1. Analytical method

A Markov model of standard treatments for postmenopausal
advanced recurrent breast cancer was constructed, and retrospec-
tive cost-effectiveness analysis was carried out, ncorporating
cost data on the basis of the medical fee points and the NHI
prices, and the data taken from clinical trials available in the lit-
erature.

In this study, the period from the initiation of first-line ther-
apy and to the failure of third-line therapy was defined as the
survival period, and the effectiveness of the treatment was
evaluated according to this survival period because of the insuf-
ficiency of available data concerning the utility measures during
treatment, QOL, and survival period after the failure of third-
line therapy.

Fadrozole, which has the same indications and functional
mechanism as anastrozole, was used as the alternative drug.

2. Standard treatment model

The Markov model was first applied in 1983 by Beck and
Pauker™ to the medical area. This model is used widely as a
method to accurately represent a complex clinical pathway such
as one including transition from a health state to another state

for clinical decision analysis and pharmacoeconimcs. "’

Procedure of analysis using the Markov model

(1) The health states included in the Markov model and transi-
tion among them are first clarified. Figure 1 shows the Markov
model used for the analysis of the cost and effectiveness of treat-
ment in this study. As shown in the Markov-state diagram in
Figure 1, the first-line therapy is initiated with either anastrozole
or fadrozole in all patients. If the first-line regimen is effective,

it is continued. If it is ineffective, the therapy is shifted to the
second-line. Similarly, the treatment either continues at the sec-
ond line or shifts to the third line according to the effectiveness
of the second-line treatment. The patients who have advanced
to the third line receive weekly paclitaxel treatment and, if it is
unsuccessful, they are considered to have reached the terminal
state. Standard treatments for postmenopausal advanced recur-
rent breast cancer that takes the commonest pathway were se-
lected as the regimens at each stage of therapy under the
following hypothesis. The Markov model used for the analysis
was confirmed to be valid by cancer specialists.

Standard regimens for patients with postmenopausal advanced
recurrent breast cancer

1) Anastrozole: The patients visit the clinic every 4 weeks and
receive anastrozole (1 mg/day) for 28 days by an outside hospi-
tal dispensing. No examination to monitor adverse reactions is
performed.

2) Fadrozole: The patients visit the clinic every 4 weeks and re-
ceive fadrozole (2 mg/day) for 28 days by an outside hospital
dispensing. No examination to monitor adverse reactions is per-
formed.

3) Medroxyprogesterone acetate: The patients visit the clinic
every 4 weeks and receive medroxyprogesterone acetate (600
mg/day) for 28 days by an outside hospital dispensing. No ex-
amination to monitor adverse reactions is performed.

4) Weekly paclitaxel therapy: The patients visit the clinic 3
times in 4 weeks (days 1, 8, and 15) and receive instillation of
120 mg paclitaxel (the body surface area of the patients is as-
sumed to be 1.5 m®) after pretreatment. General peripheral
blood tests and biochemical blood tests are performed to check
adverse reactions at each administration. The regimen of
weekly paclitaxel therapy is as follows: One hour before
paclitaxel administration, 500 ml of physiologic saline is infused
intravenously, 12 mg of dexamethasone dissolved with 50 ml of
physiologic saline is administered via a side tube, 10 mg of
famotidine dissolved with 20 ml of physiologic saline is admin-
istered via a side tube, 10 mg of azasetron dissolved with 20 ml
of physiologic saline is administered via a side tube, a 10-mg
tablet of diphenhydramine is administered orally, and 120 mg of
paclitaxel dissolved with 300 ml of physiologic saline is admin-
istered by intravenous drip infusion over 1 hour.

(2) The duration of 1 cycle of Markov model is selected.

A cycle is the time needed for the assessment of transition of
one health state of the patient to another state. This cycle must
reflect clinical conditions. The duration of one cycle ranges
from several weeks to a few years up to transition of the health
state. In the present analysis, 1 cycle was defined as 4 weeks,
and the probability of transition to the next regimen due to the
progression of the disease or other reasons at the end of one
cycle was calculated from the time of failure (TTF) or time to
progression (TTP) of each drug.

(3) The probability of each condition and cost parameters are es-
timated.

1) Clinical parameters: Effects of each drug (TTF, TTP) were
investigated by a systematic review of the literature to calculate
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the probability of each condition. The systematic review was

performed as follows:

i) The literature was searched in the MEDLINE and

JMEDICINE up to February 28, 2002. The conditions of search

were [drug name] X [breast cancer] X [clinical trial] X [lim-

ited to original papers] X [exclusion of reviews, case reports,

and proceedings] for the JMEDICINE (1982-2002) and [drug]

x [breast neoplasms] x [RCT] x [limited to journal articles]

x  [exclusion of reviews and case reports] for the MEDLINE

(1992-2002).

ii) Papers were excluded on the basis of the titles and abstracts.

Exclusion was made according to the following criteria.

U Different in the objective of study (e.g. studies of hormone ki-
netics, phase I trials, etc.)

U Different in the objectives of treatment (e.g. results of
adjuvant therapies, results of neoadjuvant therapies, etc.)

U Different in the regimen (e.g. combination therapy, standard
paclitaxel therapy, etc.)

iii) Papers were excluded by further evaluation of the contents.

Exclusion was made according to the following criteria.

U Different in the objectives of treatment (results of second-line
therapy using aromatase inhibitors, results of first-line therapy
using medroxyprogesterone acetate, etc.)

U Restriction of subjects (e.g. long-term data restricted to pa-
tients in whom aromatase inhibitors were effective)

U Papers following up published data

U No data concerning TTF and TTP
From the clinical data derived from the papers eventually

adopted through the above elimination process, the probability

of each condition in the standard treatment model was calcu-
lated. If there were multiple references concerning TTF and

TTP of a drug, the weighed mean according to the number of

patients was used. The number of days in a month was regarded

as 30.5, and the probability of each health state was calculated
as follows.

Frequency of the occurrence of the event at the t 4 stage

=1 - exp (-rt)0000(1)
The constant r is calculated using the equation (1) and the me-
dian values of TTF and TTP of the drug.

Anastrozole or fadrozole Medroxyprogesterone acetate Weekly Paclitaxel

oA
U \l/\l

Terminal State

Figure 1
breast cancer

Markov state diagram of standard treatments for

Probability of the occurrence of the event in the t+1 #4 stage
after the t th stage (probability of transition)

=1 -exp (-)0000(2)
The probability of transition is calculated from the constant r
and the equation (2).

2) Cost parameters: The cost of treatment was calculated from
the standard regimen and the NHI price and medical fee points
as of March, 2002. Since the drugs used in this analysis has no
severe adverse events that occur frequently and require large
costs for treatment, only the costs of the drug and dispensation
were considered as the costs of treatment, and the figures were
discounted at an annual rate of 5%. Since this analysis was
made from the viewpoint of the payer, indirect costs were ex-
cluded. The cost was calculated on the basis of the following
hypothesis.

U Since most of the patients with breast cancer in Japan are
treated at middle-sized or larger hospitals, analysis was lim-
ited to hospitals with an approved number of beds of at least
200 that dispensed drugs at outsidehospital pharmacies.

U Since costs that contain uncertainty should be estimated mod-
erately, the basic fee on receiving prescription of the phar-
macy that handle NHI prescriptions was fixed at the minimum
point (21), and the guidance/management fee was not
charged.

(4) The outcome of each treatment is determined from the esti-
mated state-transition probabilities. Generally, an imaginary co-
hort is used for the estimate of the life expectancy by the
Markov model. By this method, calculation of how many pa-
tients lived to a given age and how many years lasted until all
patients die is made repeatedly using special computer software
for Markov model analysis. Since preliminary analysis indi-
cated that patients reach the terminal state after 5 years with a
probability of about 99%, the analysis period was determined at
5 years. DATA3.5 (TeeAge Software, Inc, Willamstown, MA,
US) was used for the analysis of the Markov model.

Then, the cost-effectiveness ratios and incremental cost-
effectiveness ratios were determined from the results obtained.
Generally, cost-effectiveness ratios are expressed as the average
cost-effectiveness ratio, or the ratio of the cost relative to the ef-
fectiveness. This average cost-effectiveness ratio is estimated
by dividing the cost by the effectiveness of drug treatment with-
out considering alternative treatments. The incremental cost-
effectiveness ratio represents the expected cost per one unit of
incremental effectiveness when an alternative treatment is re-
placed by a new treatment or the expected cost when a new
treatment is switched from an alternative one selected. The in-
cremental cost-effectiveness ratio can be calculated by the fol-
lowing equation.

Incremental cost-effectiveness ratio = Cost difference (cost of
anastrozole - cost of fadrozole)/Effect difference (effect of

anastrozole - effect fadrozole)

(5) Sensitivity analysis is performed.
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How the best selection changes when the values of the prob-
ability or effectiveness is varied is examined. Sensitivity analy-
sis examines whether the conclusion changes or not if various
assumptions incorporated in the analytical model (presence or
absence of a factor) and if the values of quantitative parameters
(i.e., the probability and effect) are varied according to a given
scheme. In this study, one-way sensitivity analysis and two-way
sensitivity analysis were carried out by changing the values of
TTF and TTP of anastrozole and fadrozole within the ranges of
clinical data.

Results

1. State-transition probabilities obtained from clinical trials

A total of 194 references concerning anastrozole, fadrozole,
medroxyprogesterone acetate, and weekly paclitaxel were ob-
tained as a result of the search. After exclusion of unrelated pa-
pers on the basis of the titles and abstracts, 46 references
remained. After unrelated papers were further eliminated by
evaluating the contents of the papers, 7 papers were eventually
selected for use in the analysis in this study. Table 1 lists these
7 papers and the clinical data presented by them.

The state-transition probabilities calculated from the clinical
data of Table 1 were 0.091/cycle for anastrozole, 0.1035/cycle

First author Journal Clinical data
NabholtzJM 8 J Clin Oncology, 18, 3758-67, 2000 Median)‘lTF 7.6 months.
(n=171
Bonneterre J 9 J Clin Oncology, 18, 3748-57, 2000 Median TTF 6.2 months
anastrozole (n=340)

Thurlimann Annals of Oncology, 7, 471-9, 1996 Median TTF 6.1 months
B 10) (n=105)

fadrozole Falkson CI 11) = Annals of Oncology, 7, 465-9, 1996

Median TTF 5.1 months
D

n=40.

MPA Byrne MJ 12) J Clin Oncology, 15,3141-8, 1997 W?ﬂian ;'I'P 4.5 months
n=106
Garcia-Giralt Breast Cancer Res and Treatment, Median TTP 6.8 months
EP 24,139-45, 1993 (n=119)
Weekly Kimura M14) Jpn J Cancer Chemother, 27, Mean response time in

Paclitaxel 1703-8, 2000 responders 10.1 weeks (n=8)

MPA: medroxyprogesterone acetate

Table 1 Data sources and clinical data used for the analysis

Percent of patients (%)
100%

90%
80%
70%
60%
50%

Terminal state
63%

40%
30% First line
20% 17%

10%
0%

1 5 9 131721 25 29 33 37 41 45 49 53 57 61 65
Cycle(months)

Figure 2 Transition of the patients' state after first-line therapy
with anastrozole

for fadrozole, 0.1053/cycle for medroxyprogesterone acetate,
and 0.2401/cycle for weekly paclitaxel. These values of state-
transition probability were used in the Markov model.

Figures 2 and 3 show changes in the percentages of patients
in different stages of treatment in the groups initially treated
with anastrozole and fadrozole, respectively. The percentage of
patients in the first-line therapy was 17% in the anastrozole
group and 15% in the fadrozole group, but the percentages of
patients in the second-line and third-line therapies were 14% and
6%, respectively, in both groups. The percentage of patients
who reached the terminal state was 63% for anastrozole and
65% for fadrozole. This means that anastrozole is effective for
a longer period than fadrozole, and patients in the anastrozole
group can receive the first-line therapy for a longer period and
reach the terminal state later so that they spend less time in the
terminal state (greater area of patients in the terminal state).

2. Economic data

The costs of the standard regimens were calculated from the
NHI prices and medical fee points as of March, 2002. They
were 21,773 yen/4 weeks for anastrozole, 21,420 yen/4 weeks
for fadrozole, 36,380/4 weeks for medroxyprogesterone acetate,
and 217,487 yen/4 weeks for weekly paclitaxel. These cost pa-
rameters as well as the clinical data were used in the Markov
model.

Percent of patients (%)

100%
80%

60% Terminal state
65%

40%

20% 14%
First line
—_

0%

19 9 1317212529 3337 41 45 49 53 57 61 65

Cycle{(months)

Figure 3 Transition of the patients' states after first-line ther-
apy with fadrozole
Cost (yen)

30000
20000
10000
0
-10000
-20000
-30000
-40000

15 9 1317212529 33 37 41 45 49 53 57 61 65

Cycle(months)

Figure 4
anastrozole relative to the cost of treatment with fadrozole

Serial changes in the cost of treatment with
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@Survival period

-anastrozole 22.46 months
-fadrozole 21.31 months
@Cost

- anastrozole 1,366,023 yen

- fadrozole 1,346,211 yen

@ Cost-effectiveness
- anastrozole
- fadrozole

60,820 yen/month of survival
63,173 yen/month of survival

@Incremental cost-effectiveness ratio
anastrozole 17,228 yen/month of survival

Table 2 Analytical results

Cost (yen)
58,300.0

Anastrozole
+ Fadrozole

L 2
+
+

57.700.0 o
57,100.0 4
56,500.0 o
55.900.0 o

55,300.0 |

Cost-effectiveness ratios

54,7000 o

54,100.0 o

53,500.0 T . ;
0.90250 0.90680 091110  0.91540 0.91970

RespRate Anastrozole

Figure 5 One-way sensitivity analysis:
Cost-effectiveness with changes in the state transition probabil-
ity in the anastrozole

Figure 4 shows the difference in the total cost of treatment in
the group that received the anastrozole regimen relative to that
in the group that received the fadrozole regimen. The total cost
is smaller in the anastrozole group for about 3.5 years from the
beginning of the regimen but in the fadrozole group during the
following 1.5 years. Since anastrozole is effective for a longer
period than fadrozole, it delays transition to more expensive sec-
ond-line and third-line therapies, and the total cost is smaller
during the first 3.5 years. However, as a longer survival period
(response period) means a longer treatment period, the total cost
in the anastrozole group eventually surpasses that in the
fadrozole group.
3. Cost-effectiveness analysis

The clinical data were linked with the cost data to conduct
cost-effectiveness analysis. When the treatment was initiated
with anastrozole, the average cost-effectiveness was 60,820
yen/month of survival. Alternatively when the treatment was
initiated with fadrozole, it was 63,173 yen/month of survival.
The monthly treatment cost including the cost of the drug was
21,773 yen for anastrozole and 21,420 for fadrozole with a dif-
ference of 353 yen. Therefore, the cost-effectiveness analysis
indicated that anastrozole is more cost-effective despite the
lower treatment cost with fadrozole.
effectiveness ratio of 17,228 yen/month of survival is considered
to be acceptable to make decision on purchase of anastrozole.

An incremental cost-

anastrozole fadrozole
Survival period (baseline) unit : 22.46 21.31
months
Minimum value 21.82 20.30
Maximum value 23.69 21.68
Cost (baseline) unit : yen 1,366,023 1,346,211
Minimum value 1,357,120 1,331,133
Maximum value 1,382,204 1,351,596
Cost-effectiveness ratio (baseline) 60,820 63,173
Minimum value 58,345 62,343
Maximum value 62,196 65,573
Table 3 Sensitivity analysis
Cost (yen)
60,500.0
. 4 Anastrozole
g 8000007 + Fadrozole
=
£ 3950004
- 59.000.0 —
§
§ 52,500.0 —
S 580000
3
= 57,5000+
¥ b
*g 57.000.0
O 56,5000
56,000.0 —
55,5000

085270 088725 080180 089635 090090
RespRate Fadrozole

Figure 6

with changes in the state transition probability in the fadrozole

group

One-way sensitivity analysis: Cost-effectiveness

Anastrozole is considered to be more economically efficient
than fadrozole although the cost of drug and the total treatment
cost were greater, primarily because of the better anti-tumor
effectivenessof anastrozole. Therefore, the major factor for the
economic outcome gained was that the percentage of the period
in  which the
(medroxyprogesterone acetate, weekly paclitaxel) during the pe-
riod covered by the Markov model was relatively small in the
anastrozole group (Table 2).
4. Sensitivity analysis

Table 3 shows the results of sensitivity analysis in which the
effectiveness, cost, and cost-effectiveness ratio of anastrozole
and fadrozole were varied in the ranges of the clinical data based
on the literature. The baseline survival period was 22.46 months
for anastrozole and 21.31 months for fadrozole, but the survival
period for anastrozole was 21.82 months when TTF of
anastrozole was set at 6.2 months, which was the minimum
value of the clinical data, i.e. when the corresponding state-
transition probability was set at 0.0975/cycle. This value ex-
ceeded 21.68 months, which was the survival period when the
TTF of fadrozole was set at the maximum value of the literature
(6.1 months, 0.0991/cycle).

The total cost was 1,357,120-1,382,204 yen for anastrozole
and 1,331,133-1,351,596 yen for fadrozole, being consistently
greater for anastrozole. This means that the cost of treatment is

patients were receiving chemotherapy
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greater for anastrozole because of the longer survival period.
When the cost-effectiveness ratio was compared by sensitivity
analysis, it was 58,345-62,196 yen/month of survival for
anastrozole and 62,343-65,573 yen/month of survival for
fadrozole, being consistently smaller for anastrozole than
fadrozole. Figures S and 6 show the results of one-way sensi-
tivity analysis, and Figure 7 shows the results of two-way sen-
sitivity analysis, in which the state-transition probabilities of
anastrozole and fadrozole were varied. The results of both sen-
sitivity analyses indicate the superiority of anastrozole retained
when the efficacy of the drugs was varied, and that the results
are robust Therefore, treatment with anastrozole is considered to
be a more cost-effective choice.

Figures 8 and 9 show the incremental cost-effectiveness ratio
of one-way sensitivity analysis , which represents changes in the
cost per a unit effectiveness when fadrozole is replaced by
anastrozole. On two-way sensitivity analysis, the incremental
cost-effectiveness ratio was presented the range of 15,065-
39,457 yen/month of survival. Since the life expectancy of pa-
tients with this disease is 2-3 years, a cost of 15,000-40,000 yen
is considered to be a reasonable investment for the payer if it is
likely to prolong the survival period for 1 month. From these
observations, anastrozole can be an alternative of fadrozole that
has consistent medical and economic advantages.

Discussion

Recently, drugs are not considered satisfactory by just being
safe and effective in clinical practice, but they are also required
to have economic validity. Pharmacoeconomics is an analytical
process used to assess the effectiveness and economic efficiency
(value) of drugs. Chemotherapy for cancer has been performed
for palliation of symptoms, reduction of the size of the tumor,
prolongation of the survival period, or radical cure. Specialists
of cancer treatment, in particular, emphasized objective end
points such as the response rate and survival period. In the field
of breast cancer, many patients initially treated for breast cancer
unfortunately end up with metastatic diseases despite improve-
ments in early detection and early treatment. Metastatic breast
cancer is an incurable disease, and specialists of cancer treat-
ment aim primarily to prolong the asymptomatic period and im-
prove the QOL. Chemotherapy is one of the most effective
alternatives for palliation of symptoms in patients with
metastatic cancer, but it is accompanied by the risk for severe
adverse events such as anemia, pyrogenic neutropenia, conges-
tive heart failure, and death due to treatment. In consideration
of these risks, tolerable and effective hormonal therapy is an im-
portant alternative for maintaining the QOL of patients and de-
laying the initiation of chemotherapy. Although many papers
concerning pharmacoeconomic evaluation of hormonal therapy
have been published in Western countries, those comparing
aromatase inhibitors have been limited. In Japan, papers con-
cerning pharmacoeconomic evaluation have been scarce because
of the national health insurance scheme, and none concerning
aromatase inhibitors has been published. M Drummond et

al."” performed cost-effectiveness analysis using the data

obtained by comprehensive analysis of 2 clinical trials of
anastrozole and megesterol acetate from the viewpoint of a third
party payer. According to their report, the incremental cost-
effectiveness ratio of anastrozole based on the NHS drug price
in the UK as of April, 1998 was 1,608 pounds/year of acquired
survival, and they concluded that anastrozole is a treatment with
excellent cost-effectiveness that can replace megestrol acetate

0.80090 E Favorable to anastrozole
|:| Favorable to fadrozole

0.30635 —

089180 —

FespRate Fadrozole

038270 T ' :
090250 090680 091110 091540 091970

RespRate Anastrozole

Figure 7 Two-way sensitivity analysis:
Cost effectiveness with changes in the state transition probabili-
ties of both groups
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Figure 8 One-way sensitivity analysis: Incremental cost-
effectiveness ratio with changes in the state transition probabil-
ity in the anastrozole group
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cer. They evaluated 3 analytical techniques, because they could
not obtain the mean survival period in each treatment group
from the data of the clinical trials. They were the Kaplan-Meier
method to estimate the median value and two parametric tech-
niques to estimate the mean survival period, i.e. Weibull model
and area under the curve (AUC).'” They selected the AUC
analysis method for base-case analysis.

Also, according to the study of George Dranitsaris et al. car-
ried out in Canada,'” cost-effectiveness analysis in patients with
advanced breast cancer who did not respond to second-line hor-
suggested that the QOL-adjusted non-
exacerbation survival period was comparable among letrozole,

mone therapies

anastrozole, and megestrol acetate, and that the total cost of
treatment using letrozole was 2,949 Canadian dollars, similar to
that of using megestrol acetate, 2,966 Canadian dollars. In con-
trast, the total cost of treatment using anastrozole was 3,149
Canadian dollars, slightly higher than those using -eihter
letrozole or megestrol acetate. They made this evaluation using
a decision analysis model. In this study, we used the Markov
model, which is a modification of the decision analysis of
George Dranitsaris and Pauline Leung used widely in
pharmacoeconomic evaluations.

According to our analysis, when the cost and survival period
in patients with postmenopausal advanced recurrent breast can-
cer were compared between groups that received first-line ther-
apy using anastrozole and fadrozole, the cost and effectiveness
were both greater with anastrozole, but the cost-effectiveness
was better with anastrozole. The cost of treatment with
anastrozole was higher because of the longer survival period.

These results suggest that first-line therapy with anastrozole is
more costly but is more cost-effective because of the prolonga-
tion of the survival period with allowable expenses These con-
clusions were not rejected when sensitivity analysis was
performed by varying the value of the parameter (TTF) for
anastrozole and fadrozole in the range of the clinical data, sug-
gesting high reliability of the results of our analysis.

The incremental cost-effectiveness ratio when the treatment
was initiated with anastrozole was 17,228 yen/month of survival
(results of sensitivity analysis: 15,065-39,457 yen/month of sur-
vival). Since the survival period of the patients is 2-3 years,
15,000-40,000 yen is considered to be a reasonable investment
for a possible prolongation of the survival period for 1 month
from the payer's viewpoint.

In this analysis, there were limitations in data with regard to
the effectiveness: The values of parameters of effectiveness and
QOL during the treatment were unknown, and the survival pe-
riod after the failure of third-line therapy was unknown.
However, as no severe adverse reaction that may affect the QOL
has been reported for anastrozole or fadrozole, and since the sur-
vival period after third-line therapy is unlikely to differ mark-
edly between the two drugs, these limitations are not considered
to affect the conclusions.

Conclusions

In patients with postmenopausal advanced recurrent breast

cancer, first-line therapy with anastrozole is more cost-effective
and is more likely to prolong the survival of patients.
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Abstract

Objectives: Inhaled corticosteroids (ICS) are the first-line medication for the treatment and management of bronchial asthma in accordance with
the Global Initiative for Asthma (GINA) guideline. Only a few patient groups are, however, treated by ICS even though several kinds of ICS
are currently available in Japan. On the basis of the aforementioned background, the aim of the study is to estimate the economic impact of
active introduction of ICS on the treatment of bronchial asthma in Japan.

Design and methods: The study is a literature-based design for economic evaluation based on analysis of the outcomes of a 11-year retrospec-
tive observation carried out at a hospital in the Kansai area of Japan. A cost-consequence analysis was retrospectively conducted from the
healthcare payer's viewpoint using a spreadsheet calculation method.

Results: Active introduction of ICS revealed that not only dramatic reductions of death due to severe attacks by approximately 90%, of life-
threatening attacks requiring emergency medications such as short-acting inhaled 3, -agonists by approximately 91%, and of hospital admission
by approximately 80%, but also cost-saving of an annual direct cost per patient by approximately 22% were achieved.

Conclusion: It was, hence, demonstrated that ICS would have a substantially favorable impact on the treatment and management of bronchial
asthma in Japan.

Key words: bronchial asthma, inhalation, corticosteroids, economics, guideline
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