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Abstract
Background: Breast cancer is the deadliest cancer among women worldwide including Indonesia. Both FAC and
Taxane-based chemotherapies are often used for patients with early node-positive breast cancer. However, the study
regarding the cost-effectiveness of those regiments is still rare. This study aims to analyze the cost-effectiveness of Taxane
versus FAC in the Indonesia setting. Methods: Twenty-four patients with stage I-IIIA breast cancer who had received
surgery, FAC or Taxane-based adjuvant chemotherapy, and radiation were included in this study. Health-related quality
of life was assessed using INA-BCHRQoL. INA-BCHRQoL was mapped to the EuroQoL 5D (EQ-5D) index calculator
to get the utility score. All direct cost was retrieved from electronic medical records and hospital information system.
Whereas, a questionnaire was designed to collect information about society cost from patients. ICER was counted to
summarize the cost-effectiveness of two chemotherapy regiments (Taxane versus FAC). A sensitivity analysis was done
to assess the uncertainty result. Results: The results showed there was no significant difference between the score of
quality of life and utility in respondents who received FAC chemotherapy and Taxane-based chemotherapy. However,
in terms of cost, Taxane was 6.5 times higher than the FAC group per patient for chemotherapy drugs only. Moreover,
the total cost of treatments in Taxane-based chemotherapy was approximately 3.7 times more costly than the counterpart
in the FAC arm (p=0.000). Taxane-based chemotherapy dominated with ICER IDR 765.213.092 per QALY gained.
Overall, FAC was found more cost-effective compared to the Taxane regiment. Conclusion: FAC represents the value
of money compared to Taxane-based for breast cancer patients with stage I-IIIA in Indonesia.
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Introduction
Breast cancer is the most frequent cancer occurred
and highest cause of cancer-related death among women
worldwide including Indonesia (Ferlay et al., 2013).
Indonesia is recognized as the top 10 and top 5 highest
for breast cancer-related incidence and mortality in the
world, consecutively (Ferlay et al., 2013). Moreover,
the age-standardized breast cancer incidence rate and
the mortality rate increased recently to 42.1 and 17.0 per
100,000, respectively (Ferlay et al., 2019).
Breast cancer in Indonesia is mostly detected in
the advanced stages of cancer (Ng et al., 2011). Since
metastatic breast cancer is incurable, managing disease
using surgery, chemotherapy, and or radiotherapy is
significantly important in prolonging survival and

improving patient’s quality of life (Cherny et al., 2018;
Cardoso et al., 2017). A study showed that adjuvant
therapy decreases the risk of relapse and death from
breast cancer (Early Breast Cancer Trialists’ Collaborative
Group, 2005).
Cancer can cause several complications and has
different effects on the quality of life. Also, studies showed
that each chemotherapy treatment with different doses has
different effects on patients’ utility (Hornberger and Best,
2005). Consequently, the current intervention on breast
cancer should not only focus on disease control but also to
sustain and improve the QOL of women with breast cancer.
The adoption of different chemotherapy regimens for
patients with breast cancer into oncologic practice should
benefit not only clinically but also economic impacts on
cancer management (Shih and Halpern, 2008).
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Indonesia faces the challenge of increasing health
expenditures, as nominal health spending has been
steadily increasing in the last eight years, by 222%
overall (Mahendradhata et al., 2017). Thus, evaluating
cost-effectiveness is critical in creating reasonable tradeoff decisions among sustainable access to such effective
health technology which could improve existence and the
limited health budget, especially for resource-constrained
countries such as Indonesia. Both FAC and Taxane-based
chemotherapies are often used for patients with early-stage
breast cancer in Indonesia (Ng et al., 2011; Aragon and
Fitria, 2015). The cost-effectiveness of FAC and Taxane
have been proven in many studies (Rapoport et al., 2007;
Lee et al., 2009; Bastani and Kiadaliri, 2012), however,
those findings do not automatically apply to Indonesia. The
differences in patient and population characteristics and
health care systems between countries exist. Furthermore,
only a few cost-effectiveness analyses have been
conducted in Indonesia which compared chemotherapy
regimens among breast cancer patients. Therefore, we did
an economic evaluation to observe the cost-effectiveness
of adjuvant chemotherapy with FAC comparative to
Taxane in terms of cost per quality-adjusted life-year
(QALY) gained.

Materials and Methods
Model overview
This is an economic evaluation study done to evaluate
the cost-effectiveness analysis of Taxane and FAC in
breast cancer patients. This study applied the Consolidated
Health Economic Evaluation Reporting Standards
(CHEERS) checklist (Additional file 1). In order to model
the short-term cost-effectiveness of FAC versus Taxane,
a 2-year time horizon of Decision Tree (DT) model was
used (Figure 1).
Study Settings and Study Populations
All patients with stage I-IIIA breast cancer who
had undergone surgery, FAC or Taxane-based adjuvant
chemotherapy, and radiation were included in this study.
The study was done between January 2011 and December
2012 at Dharmais National Cancer Hospital, Indonesia.
This hospital is known as a top referral cancer hospital
and provides a major research and education facility in
Indonesia (Mardela et al., 2017). We studied patients with
these two regiments which are mostly used in Indonesia
particularly this hospital.
Inclusion and Exclusion Criteria
The inclusion criteria for the study population were
women who were diagnosed with breast cancer stage
I to IIIA, confirmed by pathology and anatomy (PA)
assessment or cytology test, received surgery combined
with fluorouracil, Doxorubicin and cyclophosphamide
(FAC)- or Taxane-based chemotherapy. These two
regiments were the most used in Indonesia particularly
this hospital. The exclusion criteria were patients who
were in the middle of their scheduled radiation treatment
or refused to participate in this study.
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Outcome Measurement
Quality-Adjusted Life Years (QALY) was used as a
health outcome measured in this study. Overall, -before
treatment, at the end of chemotherapy, and after radiation-,
the HRQoL of patients was evaluated by seven trained
interviewers using a questionnaire of Indonesia Breast
Cancer Health-Related Quality of Life (INA-BCHRQoL)
which was validated previously. The INA-BCHRQoL
questionnaire was developed by incorporating not only
the generic variables such as physical, psychological,
and social but also spiritual variables as it is suitable
for the Indonesian population in order to provide a
comprehensive HRQoL measurement for breast cancer
patients (Septianingsih et al., 2018). As the scores in
INA-BCHRQoL were not utility-based, these scores were
mapped to EuroQoL 5D (EQ-5D) index calculator using
equations in score utility developing country (Zimbabwe)
and score utility developed country (Japan) (EuroQol
Research Foundation, 2018). Life year gain was calculated
using a breast cancer treatment outcome calculator. Then,
differences in utility scores between different points of
time were calculated and multiplied in a related time
period to get QALY gained for each group.
Cost Measurement
Total health care costs were estimated from a payer
perspective for each medical claim paid according to
clinical pathways. We measured total cost including the
direct cost (treatment/ medical cost) and indirect cost (nonmedical cost). Direct cost comprised of adjuvant therapy,
other relevant drugs, physicians` visits, consultation with
other specialists, hematological and radiological exams,
and admissions in the hospital during the treatment.
Whereas, indirect cost i.e society cost comprised of
waiting cost, production cost, and transportation.
The direct cost was retrieved from electronic medical
records and hospital information systems. Whereas, a
questionnaire was designed to collect information about
society cost from patient. The time horizon of the study
was 24 months and all data were gathered for this period.
All costs are expressed in Indonesian Rupiah by 2012
currency rate (1 rupiah: 0.000071 USD). Cost data is based
on sources assessed between 2011 and 2012, hence there
is no need for adjusting unit costs and using discount rate.
Incremental Cost-Effectiveness Ratio
The use of incremental cost-effectiveness ratios
enables the cost of achieving a health benefit by treatment
to be assessed compared to similar ratios calculated for
other health interventions. Having measured and valued
the costs and outcomes, the incremental cost-effectiveness
ratio (ICER) was calculated as follows:
ICER = Cost Taxane - Cost FAC / QALY Taxane –
QALY FAC
In the nominator, the differences in average costs per
patient in the two groups were calculated. This ﬁgure, then,
was divided on differences in QALY between two groups
to get the cost per QALY gained of Taxane compared
with FAC.
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Sensitivity Analysis
Uncertainty in costs and utility measurement was
assessed for alternative utility weight allocation scenarios.
To assess the robustness of the study results, a sensitivity
analysis was performed.

Results
Characteristics of Participants
Twenty-four patients (10 FAC-based chemotherapy
and 14 taxane-based chemotherapy) were included in
the main study from January 2011 until December 2012.
In the FAC group, most of the patients (90%) aged 40
years and above, had lower education level (60% had
high school or lower diploma) while patients in the
Taxane-based combination therapy apparently have
different characteristics as most of them were older than
40 years old (79%) and had a higher education level
(64%). However, most of the patients are housewife for
both groups (60% for FAC-based-group and 50% for the
Taxane-based group) (Table 1). In the clinical aspect, the
patients on the FAC-based group were mostly diagnosed
at the stage of IIB (50%) while in the Taxane-based
group most of them were diagnosed at the stage of IIIA,
however, both groups mostly received Modified Radical
Mastectomy (MRM) and didn’t have health insurance.
Table 2 showed that the cost of treatment of the
Taxane-based group was higher compared to the counter
group (FAC). The length of stay of patients in the Taxane
group was found longer compared to FAC groups.
Table 3 shows the total cost of drugs consumed in
both treatment groups. Overall, chemotherapy drug was
found as the main component of the total cost of drug
treatments of breast cancer patients. The taxane group was
approximately 3.7 times more costly than the counterpart
in the FAC arm. Moreover, in terms of the chemotherapy
drugs only, the cost of the Taxane group was 6.5 times the
FAC group per patient. It can be seen from Table 3 in both
groups, that these cost differences were found statistically
signiﬁcant (p= 0.000). Table 4 shows that society’s cost
including transportation, productivity, and waiting cost of

Table 1. Patient's Characteristic
Patient's Characteristic

FAC
(n=10)

Taxane
(n=14)

Total
(n=24)

< 40

1 (10)

3 (21)

4 (17)

≥ 40

9 (90)

11 (79)

20 (83)

< High school

6 (60)

5 (36)

11 (46)

> high school

4 (40)

9 (64)

13 (54)

Age

Education level (%)

Stadium (%)
I

0 (0)

1 (7)

1 (4)

IIA

2 (20)

4 (29)

6 (25)

IIB

5 (50)

4 (29)

9 (38)

IIIA

3 (30)

5 (35)

8 (33)

Housewife

6 (60)

7 (50)

13 (54)

Private sector

1 (10)

3 (21)

4 (17)

Public sector

3 (30)

4 (29)

7 (29)

MRM

5 (50)

8 (57)

13 (54)

Mastectomy

2 (20)

3 (21)

5 (21)

BCT

3 (30)

3 (21)

6 (25)

Occupation (%)

Types of surgery

Payer
JPS/Gakin

6 (60)

7 (50)

13 (54)

Askes/Jamkesmas

4 (40)

6 (43)

10 (42)

Others

0 (0)

1 (7)

1 (4)

the Taxane group was 2.5 times higher compared to the
counterpart in the FAC group.
Quality of Life and Utility Score
Table 5 shows the mean values of INA-BCHRQoL
scores which were used to map to EQ-5D in a developing
country and developed country. Before the onset of
treatment in two groups, the INA-BCHRQoL score in the
FAC group was lower in physical and social domains but

Figure 1. Decision Tree Model of Breast Cancer
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Table 2. The Total Cost of Treatments
Cost Component

Cost of Treatment (IDR)
FAC

%

TAXANE

p-value
%

Administration

204.9±370.57

1391.9 ± 1833.3257

0.059

Registration

368.3±126.89

503.8 ± 348.0041

0.256

Diagnostic Procedure

8282±22564.44

10089.6 ± 6085.0912

Clinical Pathology

3052

0.37

Anatomical Pathology

2127

Radiological Pathology

2536

Visits during a chemotherapy cycle
Doctors

0.35

0.26

2,811,071

0.26

0.31

3,736,605

0.32

6208.2±1861.78

Consults with the other specialists

7840.3 ± 3728.4806

2883

0.46

3846.3

1961.78

0.32

2,845,157

1364

0.22

1,148,886

Pharmacist

0.38

3,373,202

0.217

Hospitalization

134.25±965.71

3299.9 ± 2917.2524

Inpatient

1343

3,484,154

0.979

226,175

0.021

Outpatient
Medical procedures
Surgery

34756.2±9392.79

38553.3 ± 13356.654

15435.54

0.444

Radiotherapy

19025

Rehabilitation

69.44
1138.78

Blood bank

was higher than the Taxane group in psychological and
spiritual domains. Both groups experienced deprivation
after chemotherapy. However, after radiotherapy, the
patients in both groups had improvements in their utility
and reached the same level as before the chemotherapy.
In repeated measures analysis which measured the time
effects, the changes in physical, psychological, and
spiritual domain and utilities score in both groups were
found significant (p<.05) (Figure 2). A similar trend
was found in both groups. Nevertheless, as can be seen
from Table 5, there were no signiﬁcant differences in
INA-BCHRQoL scores in all dimensions and utility

Figure 2. Diagram of Cost-Effectiveness Analysis
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0.054

0.449

16577.72

0.430

0.547

21095

0.547

0.002

569.95

0.015

0.007

695

0.005

values between two groups before and after chemotherapy
(p>0.05).
Cost-Effectiveness Analysis
Life year gain (LYG) in the Taxane group was found
slightly higher compared to the FAC group (6.62 vs 6.35).
In contrast, the utility score of the Taxane group based
on EQ5D-mapping was less compared to the counter
group (0.69 vs 0.71). As a result, the QALY of Taxane
was slightly higher compared to the FAC group (4.60 vs
4.48). Table 6 showed that cost/QALY of FAC arm was
IDR 28,955,004 to gain one additional year whereas the
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Table 3. The Total Cost of Drugs Consumed
Drugs Cost Component

Cost of Treatment (IDR)0
FAC

Taxane

1,976,233

2,495,438

3,358,450.00±4,957,390.76

3,555,071.43±4,078,079.99

9,218,849

60,269,342

655,600 ±1,130,432

1,959,764±1,800,500

0.112

3,345,350 ± 2,006,804

3,682,714±4,673,911

0.153

Surgery
Hospital stay

p-value

Chemotherapy
Pre-chemotherapy
Visits during chemotherapy cycle
Radiotherapy
Total

290

250

19,470,701± 5,870,878

70,430,863± 24,374,175

0.916

0.000

Figure 3.Cost-Effectiveness Plane
Taxane group spent IDR 48,161,736 to gain one additional
year. The cost/ QALY of chemotherapy in the Taxane
group was approximately 2 times more costly than the
FAC group. ICER of chemotherapy of Taxane compared
to FAC in patients without insurance (Keluarga Miskin;
Gakin):
= (Rp 221,543,987 − Rp 129,718,416) / (4.60 – 4.48)

= 91,825,571/0.12
= Rp 765,213,092/QALY gained.
The cost-effectiveness diagram showed that the
Taxane regimen was more expensive and less effective
than FAC. The ICER of Taxane-based chemotherapy
was approximately seven times the threshold (equal
with a triple of Indonesian GDP). The FAC was more

Table 4. The Indirect Cost of Patients
Cost Component per-Day
Transportation (in-town)

FAC

Taxane

Utilization

Patient

Family

Total

Utilization

Patient

Family

Total

420 times for patient

94

64.7

55,008,000

569 (patient)

100

100

113,800,000

240 for family
Transportation (out-town)
Foods

5 times for patient

1,200,000

-

6,000,000

46 (patient)

1,240,000

1,150,000

109,940,000

288 (patient)

38

49.375

22,942,125

553 (patient)

44

40.555

44,568,945

178

140

52,118,000

46

19.3

14,068,500

1,608,000

1,449,855

334,495,445

243 (family)
Productivity

211 (patient)

499 (family)
142

168

47,570,000

104 (family)
Waiting Cost

42 (patient)

104 (family)
25

17.5

2,537,500

85 (family)
Total
Total of each patient

211 (patient)
245 (patient)
145 (family)

1,499,000

299.575

13,405,763

134,057,625
23,892,532

12,513,800±22,285,193

31,454,714±38,032,884
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Table 5. INA-BCHRQoL Score (Scale Value) and Utility Score of Patients Before- and After Chemotherapy
Type of Measurements

Pre-chemotherapy

After Chemotherapy

After Radiotherapy

FAC

Taxane

p value

FAC

Taxane

p value

FAC

Taxane

p value

INA-BCHRQoL Physical
domain (Scale Value)

60.30±5.62

61.57±3.18

0.49

53.50±5.97

54.71±4.21

0.564

61.00±4.24

62.29±1.33

0.296

INA-BCHRQoL
Psychological domain
(Scale Value)

51.20±6.05

46.43±10.52

0.212

49.10±7.59

44.21±9.25

0.184

51.90±4.31

45.79±9.63

0.075

INA-BCHRQoL Social
domain (Scale Value)

11.20±1.40

11.21±0.89

0.976

11.10±1.52

10.93±1.27

0.767

11.60±0.97

11.00± 1.18

0.199

INA-BCHRQoL Spiritual
domain (Scale Value)

26.00±0.94

26.00±1.66

1,000

26.00±0.94

25.86±1.66

0.809

26.20±1.03

26.00±1.47

0.715

Utility EQ5D developing
country

0.81±0.20

0.79 ±0.21

0.834

0.74 ±0.24

0.71±0.21

0.816

0.85±0.20

0.80±0.13

0.421

Utility EQ5D developed
country

0,79 ± 0,22

0,75 ± 0,21

0.143

0,67 ± 0,26

0,68 ± 0,25

0.905

0,81± 0,19

0,75± 0,11

0.387

Table 6. QALY and Cost/QALY
FAC

Taxane

129,718,416

221,543,987

Average utility developing
and developed country

0.705

0.695

Life year gain

6.35

6.62

Cost

QALY
Cost/QALY

4.48

4.60

28,955,004

48,161,736

cost-effective compared to Taxane-based chemotherapy
(Figure 3).
Sensitivity Analysis
We also conducted a sensitivity analysis using the
Askes patient scenario (Figure 3). Sensitivity analysis
showed that the mean of QALY of the lowest score in the
FAC group was 4.23 and 4.37 in the Taxane group. The
cost of illness in the FAC group was 69,434,591 which
was around half of the Taxane group. Therefore, the
incremental cost counted was 456,162,900 QALY gained
for Taxane-based group toward the FAC-based group. In
terms of provider perspective, the lowest cost of treatment
in the FAC group was 55,164,547 and the lowest cost of
treatment in the Taxane group was 93,536,922. The lowest
score of QALY in the FAC group was 3.99 and 4.25 in
the Taxane group. In results, the incremental cost was
147,586,057 QALY gained Taxane toward FAC. FAC was
still most cost-effective, respectively, maximizing QALYs
given the threshold.

Discussion
The present study evaluated a cost-effectiveness of
Taxane-based chemotherapy versus FAC chemotherapy
in breast cancer patients with clinical stage IA to IIIA
in Dharmais Hospital, Indonesia. To our knowledge,
this is the first study published in the full economic
evaluation of chemotherapy regimens in breast cancer
patients in Indonesia. According to the result, the majority
respondents aged above 40 years. This is suitable for the
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study was done previously mentioned that the majority
of breast cancer patients in Indonesia by age median 47
years old (Ng et al., 2011). The level of education was
found as one factor that contributes to the awareness and
continuity of patients in compliance with chemotherapy.
Regarding the cancer stage, the majority participants were
in stage IIB.
The FAC group scored higher in the quality of life
measurement using INA-BCHRQoL and utility score
compared to the counter arm (Taxane). Due to the limited
sample involved, this result was insignificant. A study was
done in Iran, however, showed HRQoL in the FAC group
was found significantly higher compared to Taxane-based
chemotherapy (Bastani and Kiadaliri, 2012). Since INABCHRQoL cannot be directly used to measure utility, it
has been mapped to EQ5D.
The total cost of treatments found taxane-based
chemotherapy appears 2.5 times more costly than FAC for
6 cycles of chemotherapy. The length of stay was predicted
as one factor that contributes to the higher expense of
patients in the Taxane-based group in this study. It might
happen due to the adverse effect of Taxane regiment which
was more serious compared to non-Taxane (Ghersi et al.,
2015). In terms of drug only, Taxane was 6.5 times costly
than the FAC regiment. Another study also mentioned that
the Taxane-based regiment requires 7 times more expenses
compared to the FAC regiment (Wolowacz et al., 2008).
The indirect cost of the Taxane-based group was found
2.5 times higher than the FAC group, similar to a study
done in Iran which mentioned that participants who took
a Taxane-based regiment spent 3 times higher than the
counter arm (FAC) (Bastani and Kiadaliri, 2012).
However, the Taxane-based group was found
higher in QALY. In this study, the cost of illness of
FAC chemotherapy was lower compared to Taxanebased, however, the QALYs in the Taxane-based group
were higher. According to WHO, an intervention was
considered cost-effective if the intervention, per QALY
avoided, was less than three times the national annual
GDP per capita (Marseille et al., 2014). Looking in the
Indonesia context, the intervention costs should be less
than IDR 103,007,163 (equal to USD 3,557) to be cost-
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effective. ICER of chemotherapy of Taxane compared to
FAC was IDR 765,213,092 per QALY gained. According
to sensitivity analysis, Taxane-based chemotherapy was
found higher in QALY and cost of illness compared to the
FAC group. In addition, other studies also mentioned that
FAC is not cost-effective compared to Taxane-containing
regiments (Lee et al., 2009; Martin-Jimenez et al., 2009;
Au et al., 2009). In contrast, our study showed that FAC
is particularly more cost-effective compared to Taxanebased chemotherapy regiments. This result was similar to
previous study done in Iran (Bastani and Kiadaliri, 2012).
The difference of result is due to the differences in time
horizon of studies. The previous studies modeled 5-10
years and life time horizon of costs and effects of these
treatments (Martin et al., 2005; Mittmann et al., 2010),
whereas, this study only has 2 year-time horizons.
This study has some limitations. Firstly, the number of
samples was limited due to the location of study chosen,
which was Dharmais, a referral hospital for all cancer
patients from all regions in Indonesia. Thus, the patients
who visit this hospital are mostly in advance stages of
breast cancer and early stage ones were rarely found.
Secondly, the short study period affects in capturing
full effect of these treatments over life time. Thus, longterm economic evaluation model of this study should
be conducted in Indonesia. Moreover, the results cannot
be generalized to other settings. Thirdly, since INABCRHQoL is a new tool and validated by a limited sample,
only five attributes of INA-BCRHQoL can be mapped
to the EQ-5D index calculator to get a utility score. In
addition, the utility score was estimated by mapping and
might not represent Indonesian patients. Lastly, the data
regarding cost and cost-effectiveness threshold that was
used reflects the Indonesian context and cannot be directly
applied in other countries.
In conclusions, overall, according to stated assumptions
and limitations, this result proves that FAC is a costeffective option for patients in early node-positive breast
cancer compared to Taxane-based chemotherapy.
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