Methods

We developed a multi-country Cost-Utility-Model to simulate the long-
term consequences from initiation of adjuvant chemotherapy over ten
years. Markov-modeling techniques were used to estimate the incidence
of complications during chemotherapy (febrile neutropenia,
chemotherapy-induced nausea/vomiting, dose reduction, dose-delay,
other grade 3/4 adverse-events) and long-term consequences like local
or distant relapse, acute myelogenous leukemia, chronic heart failure and
death. Monte-Carlo simulation accounted for uncertainty. The model
comprises 14 health states, with a cycle length of 3 months. Transition
probabilities were derived from clinical and epidemiological studies; direct
costs (2011 Euro) from published sources. The present economic
evaluation was conducted from the perspective of the health care
system. The medical resource use was determined on the basis of
literature research and was validated externally by experts.

All costs were collected from official price lists. Utilities were derived from
the published literature. QALYs, life-years and costs were discounted at
3% p.a.

Fig. 1: Model Design
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components is presented in Table 1.

Tab. 1: Total costs broken down by its costs components

Adjuvant CT 524122 € 2,283.28€ 2,628.09 € 6,736.76 €
Alternative CT and DR 18.41¢€ 41.09€ 48.68 € 4347 €
Local relapse 655.85 € 580.53 € 547.74 € 394.06 €
Distant relapse 14,149.40 € 13,157.58 € 13,74491 € 9,844.75 €
AML 902.17€ 815.34 € 801.43 € 1,322.45 €
CHF 88.86 € 140.22 € 19.58 € 13035 €
Total 21,055.91 € 17,018.04 € 17,790.42 € 18,471.84 €

Source: IPF own calculations

AT resulted in a discounted quality-adjusted life expectancy of 6.3 years.
The corresponding life expectancy without quality adjustment amounts to
7.0 life-years (LYs). AC shows comparable outcomes. The cost-saving
potential associated with AC vs. AT amounts to 4,037.87 € per patient.
Costs, QALYs and LYs associated with CMF are 17,790.42 €, 6.3 and 6.9
years. FEC associated total costs are 18,471.84 € and dominate AT and
CMF. Quality-adjusted life expectancy increases to 6.5, which represents a
QALY gain of 0.2 QALYs over 10 years. Life expectancy without quality
adjustment amounts to 7.4 and leads to 0.34 LYs gained versus AT (see
table 2).

All cyclophosphamide-containing regimes are associated to cost savings
compared to AT.

Tab. 2: Results of costs QALYs and LYs.

T T T T Y

21,055.91 € 6,3139
AC 17,018.04 € -4,037.87 € 6,3115 -0,0024 vs. AT 1.7 mill
CMF 17,790.42 € -3,265.49 € 6,3030 -0,0109 vs. AT 0.30 mill
FEC 18,471.84 € -2,584.07 € 6,5097 0,1958 FEC dominant vs . AT
[suepy | consc_oacJvneJorimac | combagines
AT 21,055.91 € 7,0186
AC 17,018.04 € -4,037.87 € 7,0014 -0,0172 vs. AT 0.23 mill
CMF 17,790.42 € -3,265.49 € 6,9378 -0,0808 vs. AT 40k
FEC 18,471.84 € -2,584.07 € 7,3619 0,3433 FEC dominant vs. AT
Source: IPF own calculations ICER = incremental cost effectiveness ratio
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Monte Carlo probabilistic sensitivity analyses results of 1,000 trials
plotting incremental cost versus incremental effects (Fig. 2a) and
based on this to create acceptability curves to assess the likelihood of
the comparators being cost-effective over a range of willingness to pay
values in the German setting. Sensitivity analysis revealed that AC is
cost effective compared to AT in more than 94% of the simulations
with a willingness to pay of 30,000 €; CMF in 90% and FEC in 97% of
all simulations (Fig. 2b).

Conclusion

Economic analyses have become an integral component in the
evaluation of interventions or treatments, including adjuvant
chemotherapy for breast cancer whereupon the value-for-money for
older well established treatment options is still not fully understood.
The analysis demonstrates that AC, CMF and FEC chemotherapy were
cost-effective alternative compared to AT. AC and CMF are associated
with a clear cost advantage and comparable quality-of-life and life
years. FEC leads to a higher quality of life and life years gained. From a
health economic perspective, replacing cyclophosphamide by a taxane
shows no additional value for money in the setting of adjuvant
chemotherapy in breast cancer patients. From a cost-minimization
viewpoint AC remains the dominant strategy up to a price of 0.33 €/mg
(current price is 0.02 €/mg)."
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