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Abstract Both the 70-gene signature and the 21-gene

assay are novel prognostic tests used to guide adjuvant

chemotherapy decisions in patients with early breast cancer.

Although the results of ongoing prospective trials will only

become available in some years, the tests have already been

included in clinical guidelines such as St. Gallen’s. In liter-

ature, the cost-effectiveness (CE) of both tests as compared

to conventional prognostic tests has been described. We

report on a direct comparison of CE; as different compliance

rates were reported, we also taken these into account.

A Markov decision model with a time horizon of 20 years

was developed to assess the effects, costs and CE of three

alternatives; 21-gene, 70-gene, and St. Gallen (SG) or

Adjuvant Online (AO), dependent on the dataset used in

patients with early, node-negative, breast cancer. Sensitivity

and specificity were based on two datasets, incorporating

compliances rates based on literature. For both datasets,

whereas the 70-gene signature yielded more quality adjusted

life years (QALYs) and was less costly; the 21-gene

amounted more life years (LYs) but was more costly. The

decision uncertainty surrounding the probability of CE of the

Thomassen-series amounted 55% for both cost/LY and cost/

QALY, for the Fan-series 80% for LY and 65% for QALYs.

Taking reported compliance with discordant test results into

account, in general, the effect of all strategies decreased,

while the costs increased, without relatively influencing the

CEA performance. This comparison indicates that the per-

formances of the 70-gene and the 21-gene based on reported

studies are close. The 21-gene has the highest probability of

being cost-effective when focusing on cost/LY, while

focusing on cost/QALY, the 70-gene signature was most

cost-effective. The level of compliance can have serious

impact on the CE. With additional data, preferably from

head-to-head outcome studies and especially on compliance

concerning discordant test results, calculations can be made

with higher degrees of certainty.

Keywords Head-to-head comparison � 70-gene signature �
MammaPrint � 21-gene recurrence score � Oncotype DX �
Cost-effectiveness analysis

Introduction

Both the 70-gene prognosis signature [1] and the 21-gene

recurrence score assay [2] are relatively new prognostic
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tests used to guide adjuvant treatment decisions in patients

with early breast cancer. They outperform current guide-

lines, which offer most patients adjuvant chemotherapy,

while 60–70% have a fairly good survival with loco-

regional treatment alone [1, 2]. While there are many

studies performed regarding both diagnostic tests sepa-

rately, no head-to-head comparison has yet been made.

In the current running randomized clinical trials, the

‘‘Microarray In Node-negative Disease may Avoid Che-

moTherapy’’ (MINDACT-trial) [3] and ‘‘Trial Assigning

IndividuaLized Options for Treatment (Rx)’’ (TAILOR-X

trial) [4], the additional clinical value of both diagnostic

instruments is separately being tested. In the MINDACT-

trial, patients with discordant test results (70-gene signature

result versus the web tool Adjuvant Online (AO) [5];

70-gene low/AO high or 70-gene high/AO low) are ran-

domized between decisions of adjuvant chemotherapy

based on the 70-gene or AO risk assessment. In the TAI-

LOR-X trial, patients with an intermediate 21-gene assay

score are randomized to either adjuvant chemotherapy in

combination with endocrine therapy or only endocrine

therapy. Although the results of the prospective trials will

only become available in some years, the tests have already

been included in guidelines such as the National Compre-

hensive Cancer Network (NCCN), American Society of

Clinical Oncology (ASCO), Dutch CBO 2008 and St.

Gallen. However, the exact clinical use has to be estab-

lished and the profiles have to be used selectively in cases

where risk prediction is equivocal based on clinical vari-

ables [6]. The 21-gene assay may be more user friendly by

using formalin-based tissue while the 70-gene signature

needs fresh frozen tissue; the 70-gene, however, is more

‘‘decision friendly’’ using its dichotomous result ‘‘low’’ or

‘‘high’’ risk whereas the 21-gene assay provides an

‘‘intermediate’’ result, in part of the cases where the

additional value of the decision using the prognostic test on

whether or not to give adjuvant chemotherapy is unclear.

In the field of cost-effectiveness (CE), six CE analyses

(CEAs) have been performed regarding gene expression

profiles in breast cancer; four regarding the 21-gene assay

[7–10] versus clinical guidelines such as NCCN, St. Gal-

len, and two CEAs are performed regarding the 70-gene

signature versus clinical guidelines such as St. Gallen, AO

and the National Institute of Health (NIH) guidelines [11,

12]. In the reported CEAs regarding the 21-gene assay, all

patients with an intermediate or high risk were assumed to

undergo hormonal (if endocrine responsive) and chemo-

therapy. In one CEA of the 21-gene assay it was calculated

in the sensitivity analysis (SA) that 50% of the patients

with an intermediate risk test result would receive hor-

monal and chemotherapy [9]. Both CEAs of the 70-gene

signature assumed that patients with a high risk test result

would undergo hormonal (if endocrine responsive) and

chemotherapy. In all CEAs the genomic profile in question

was found to be cost-effective compared to the clinical

guideline used.

A CEA shows the CE of a technology versus the next

best alternative. A CEA should compare all relevant

alternatives [13]. Unfortunately, there is no CEA per-

formed comparing both tests in one analysis, because a

comparison of the ‘‘original’’ 70-gene signature and the

‘‘original’’ 21-gene assay in one independent dataset is not

available. Answering the question which test performs best

will require comparative effectiveness research. Govern-

ment and industry seldom fund such studies because they

may not offer much additional therapeutic promise as new

discoveries do, and because industry is not eager to fund

direct comparisons with competitive products [14]. The

only articles in which both diagnostic tests are compared

are Thomassen et al. [15] and Fan et al. [16], however, they

do not use the ‘‘original’’ assays.

Why is it still important to perform a CEA directly

comparing the tests in this case? Physicians have to choose

between the two tests and the question which of the tests is

most (cost-)effective, is relevant especially in view of the

fact that the available data are not yet optimal. Data

available should not guide the analysis; the decision

problem should guide the analysis [17].

Therefore, we performed a direct CE comparison using

the sensitivity and specificity of the 70-gene signature, the

21-gene assay and the St. Gallen 2003 [18] based on the

Thomassen-series [15], or using the sensitivity and speci-

ficity of the 70-gene signature, the 21-gene assay and the

AO based on the Fan-series [16]. In addition, the impact of

changes in compliance is calculated since it is known that

there is seldom full compliance with guidelines and that for

both prognostic tests compliance with the test result may be

an issue, as shown in the pilot study of the MINDACT-trial

[19].

Methods

Sensitivity and specificity of the genomic tests

Sensitivity and specificity of the 70-gene, 21-gene and St.

Gallen (SG) or AO were derived from two available

datasets; Thomassen et al. [15] (n = 60), and Fan et al.

[16] (n = 101).

The Thomassen-series [15] assessed both gene expres-

sion profiles and clinical characteristics using the same

algorithms on one platform. In this study, the comparison

of prediction of metastasis in a low-malignant breast cancer

group is made. The study is designed with pairs of

metastasizing and non-metastasizing tumours matched

according to classic prognostic markers, developing
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classification algorithms reducing the effect of different

platforms [15]. All tumours in this database were included

in the current study. In the model, each strategy was based

on the sensitivity and specificity of the prognostic test,

these were derived from figures 1B and 1H from the

Thomassen paper [15]. Patients were classified as having a

true low, true high, false low, or false high risk of devel-

oping metastasis. In the Thomassen-series, this classifica-

tion was generated by a ‘‘probability of poor outcome’’

cut-off of 0.5, applied to all classifications of the used

diagnostic tests [15].

In the Fan-series [16], the gene expression data set con-

taining 295 tumours was derived by researchers from the

Netherlands Cancer Institute and Rosetta Inpharmatics—

Merck using oligonucleotide microarrays (Agilent).

Tumours with node-negative and ER-positive characteris-

tics were selected from this database. We calculated the

sensitivity and specificity of the 70-gene, 21-gene and AO

(see Table 1). The intermediate risk patients of the 21-gene

assay were grouped together with the high risk (as the former

analysis also did), assuming that both intermediate and high

risk patients received hormonal and chemotherapy.

Furthermore, for both datasets, it was assumed that the

low risk patients received only hormonal therapy, and the

high risk patients hormonal and chemotherapy (see more

details in Retèl et al. [12]).

Compliance rates

We used the compliance rates regarding discordant test

results from the clinical trial data of the MINDACT pilot

(first 800 patients) [19]. The compliance rates were mod-

elled for the discordant cases clinical low/genomic high

risk (13%) and clinical high/genomic low risk (4%) for

both strategies and both datasets. The compliance rates

were incorporated in the sensitivity and specificity of the

diagnostic tests (see Table 2).

Decision model

Previously, a Markov decision model was developed to

assess the effects (life years (LYs) and quality adjusted

LYs (QALYs)), health care costs and CE of the 70-gene

signature as compared to clinical guidelines (such as SG

and AO) in patients with early, node-negative, oestrogen

receptor positive breast cancer patients [12]. A QALY is

defined as a LY multiplied by a quality of life weight

between 0 and 1, for instance 2 years with quality of life

0.8 amounts to 1.6 QALYs. The model was constructed

with four mutually exclusive health states: disease free

survival, relapse (including local and regional recurrences,

secondary primary and contralateral breast cancer), distant

metastasis, and death (Fig. 1). The study adopts a health

care perspective. For further model details, see Retèl et al.

[12]. In the current analysis, the 21-gene assay was added

as a comparator. The calculations are performed per year,

with a total simulated time horizon of 20 years. Future

costs and effects were discounted to their present value by

a rate of 4 and 1.5% per year, respectively, according to

Dutch guidelines [20].

Cost and utility input

The costs of the 70-gene signature were €2675, provided

by Agendia BV; full costs including transport, additional

specimen processing at the local hospital and value added

tax (VAT). The costs of the 21-gene assay were based on

the manufacturer’s retail price of $4075 (€3179), derived

from the website of Genomic Health Inc. Costs were

expressed in 2010 Euros. For other cost and utility input,

see more details in Retèl et al. [12].

Analysis

Incremental CE ratios (ICERS) were calculated by dividing

the incremental costs by incremental LYs and by incre-

mental QALYs. Uncertainty in the input parameters was

handled probabilistically, by assigning distributions to

parameters (Table 1) [21]. The results of a simulation of

1000 patients representing the dataset are illustrated in a

CE plane. In the CE plane each quadrant indicates whether

a strategy is more or less expensive and more or less

effective. Whether a strategy is deemed efficient depends

on how much society is willing to pay for a gain in effect,

which is referred to as the ceiling ratio [22]. In the Neth-

erlands an informal ceiling ratio of €80,000 per QALY

exists (Dutch Council for Public Health and Health Care

2006) [23]. This is a maximum ceiling ratio which applies

when there is a high burden of disease. This is certainly the

case for breast cancer. In the US this threshold is $

50,000–100,000/QALY. And in the UK, the NICE handles

a threshold of £ 20,000–30,000/QALY [24]. In this study,

we handle the Dutch ceiling ratio of €80,000/QALY. In

theory, when the differences in costs divided by the dif-

ferences in outcomes is above this ceiling ratio, the strategy

is not considered cost-effective. To show this decision

uncertainty, CE acceptability curves (CEACs) are

presented.

Sensitivity analyses

We performed four SA concerning the used dataset, to

show the robustness of the results. First, because we expect

that the 21-gene assay could be in disadvantage [25], we

calculated a SA regarding higher sensitivity and specificity

for the 21-gene assay. For each database, we improved the
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true low and true high group with one patient. Second, we

used the compliance rates of the feasibility studies of Bu-

eno-de-Mesquita et al. [26] and Lo et al. [27] as SA, to show

the ‘‘worst case’’ scenario when including non-compliance.

We incorporated non-compliance rates with the genomic

test results based on two articles in which compliance was

measured. The non-compliance rates were modelled for the

discordant cases clinical low/genomic high risk and clinical

high/genomic low risk. In Bueno-de-Mesquita et al. [26],

the non-compliance rate for the 70-gene signature in case of

a clinical high and genomic low risk was 60%, in case of

clinical low and genomic high it was 43%. In Lo et al. [27],

the non-compliance rate for the 21-gene assay of, respec-

tively, clinical high/genomic low and clinical low/genomic

high was 25 and 88% (see Table 2). In this calculation, we

have taken together the intermediate and the high risk group

who are assumed to receive chemotherapy. Third, because

using QALY as an outcome in CEAs in oncology is a

debated issue, as this has proven to be difficult to estimate

health state utilities among cancer patients [28], we used

different QoL-scores (utilities) for disease free survival with

and without adjuvant systemic therapy [29]. Finally,

because the costs of chemotherapy are likely to become

higher in the future with the increase of novel regimens (e.g.

Taxanes), the costs of chemotherapy were varied to €20,000

[6]. CEACs frontiers are used to show the impact of these

changes in model input on the probability that the 70-gene is

cost-effective.

Results

Mean results

For both series, whereas the 70-gene signature yielded

more QALYs and was less costly, the 21-gene amounted

more LYs but was more costly (see Table 3).

For the Thomassen-series, the number of LYs amounted

to 14.76 for the 21-gene, 14.61 for the 70-gene and 14.04

for the SG. The QALYs of the 70-gene yielded 11.41,

Table 1 Test performance base case for Thomassen and Fan

Parameter Risk group N se sp P SE Distribution Source

Base case Thomassen

70-G Low True 25 0.70 0.83 0.417 0.07 Dirichlet 15

False 9 0.150 0.12 Dirichlet

High True 21 0.350 0.08 Dirichlet

False 5 0.083 0.07 Dirichlet

21-G Low True 22 0.73 0.73 0.367 0.07 Dirichlet

False 8 0.133 0.12 Dirichlet

High True 22 0.367 0.08 Dirichlet

False 8 0.133 0.08 Dirichlet

SG Low True 13 0.57 0.43 0.217 0.09 Dirichlet

False 13 0.283 0.09 Dirichlet

High True 17 0.217 0.09 Dirichlet

False 17 0.283 0.09 Dirichlet

Base case Fan

70-G Low True 46 0.74 0.70 0.455 0.06 Dirichlet 16

False 9 0.089 0.08 Dirichlet

High True 26 0.257 0.07 Dirichlet

False 20 0.198 0.06 Dirichlet

21-G Low True 29 0.89 0.44 0.287 0.06 Dirichlet

False 4 0.040 0.05 Dirichlet

High True 31 0.307 0.05 Dirichlet

False 37 0.366 0.06 Dirichlet

AO Low True 41 0.66 0.62 0.406 0.06 Dirichlet

False 12 0.119 0.08 Dirichlet

High True 23 0.228 0.08 Dirichlet

False 25 0.248 0.06 Dirichlet

70-G 70-gene signature, 21-G 21-gene assay recurrence score, SG St. Gallen guidelines (2003), AO Adjuvant Online, se sensitivity, sp specificity,

P probability, SE standard deviation
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11.33 for the 21-gene and 10.41 for the SG. The total

health care costs per patient were €40,393 for the 70-gene,

€41,868 for the 21-gene and €44,232 for the SG. When

focusing on survival, the 21-gene strategy has the highest

probability of being cost-effective, with a willingness to

pay of €1,475/LY and higher, taken into account a ceiling

Table 2 Test performance taking into account compliance

Parameter Risk group Probability SE Distribution Source

Incorporated non-compliance rates in the Thomassen-series

70-G low SG high Discordance 0.640 0.09 Beta 15

Non-compliance 0.040 0.02 Beta 19

70-G high SG low Discordance 0.360 0.09 Beta 15

Non-compliance 0.130 0.05 Beta 19

21-G low SG high Discordance 0.560 0.10 Beta 15

Non-compliance 0.040 0.02 Beta 19

21-G high SG low Discordance 0.440 0.10 Beta 15

Non-compliance 0.130 0.05 Beta 19

Incorporated non-compliance rates in the Fan-series

70-G low AO high Discordance 0.530 0.08 Beta 16

Non-compliance 0.040 0.02 Beta 19

70-G high AO low Discordance 0.470 0.08 Beta 16

Non-compliance 0.130 0.05 Beta 19

21-G low AO high Discordance 0.430 0.08 Beta 16

Non-compliance 0.040 0.02 Beta 19

21-G high AO low Discordance 0.570 0.08 Beta 16

Non-compliance 0.130 0.05 Beta 19

True high

False low

False high

True low

High risk

Low risk

Undertreatment

Overtreatment

Best available treatment

High risk

Low risk

High risk

Low risk High risk

Low risk

Best available treatment

Risk 
profiles :

Treatment 
according to:

Survival 
according to:

Prognosis profiles

Disease free

Death

Local-regional 
or contralateral

relapse

Distant 
metastasis

Compliance

Fig. 1 The cost-effectiveness

model structure
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ratio of €80,000/QALY. In case of costs/QALY, the

70-gene signature has the highest probability of being cost-

effective, with less cost and higher survival (see Fig. 2).

For the Fan-series, the number of LYs amounted to:

15.26 (70-gene), 15.86 (21-gene) and 15.00 (AO). The

QALYs amounted to: 11.92 (70-gene), 11.61 (21-gene) and

11.61 (AO). The total health care costs per patient were:

€38,779 (21-gene), €34,858 (70-gene) and €34,115 (AO).

The difference in costs per LY gained of the 21-gene

compared to the 70-gene resulted in equal LYs but more

costs for the 21-gene. While focusing on costs/QALY, the

70-gene yields more QALYs and less costs than the other

strategies.

The uncertainty surrounded by the Thomassen-series

amounted 55% for the LYs and 55% for the QALYs, for

the Fan-series 80% for the LY and 65% for the QALYs.

Taking reported compliance with discordant test results

into account, in general, the effect of all strategies slightly

decreased, the costs slightly increased and with more

uncertainty around the decision (see Table 4; Fig. 3).

Sensitivity analyses

When improving the outcome for the 21-gene, the results

of the costs/LY appeared stronger in both datasets, for the

costs/QALY, the 70-gene signature remained most cost-

effective in the Fan-series.

For the second sensitivity analyses regarding other

compliance input, for the Thomassen-series, the 70-gene

signature became the most cost-effective strategy when

focusing on survival, when focusing on quality adjusted

survival, the AO strategy became most cost-effective

strategy. For the Fan-series, the AO became most cost-

effective for both LY and QALYs. For both analyses the

probability of CE was around 50%, which means that the

decision of CE has substantial uncertainty in this case.

Table 3 Mean results base case for Thomassen and Fan

Strategy LYs Costs DLys (CI) DCosts (CI) ICER

Thomassen

21-G 14.76 €41,868

70-G 14.61 €40,393

SG 14.04 €44,232

21-G vs 70-G 0.14 (-0.99 to 1.27) €1,475 (-7,988 to 10,920) €1,475

21-G vs SG 0.72 (-0.51 to 1.90) -€2,364 (-10,831 to 6,519) DOM

Fan

21-G 15.86 €38,799

70-G 15.26 €34,858

AO 15.00 €34,115

21-G vs 70-G 0.40 (-0.73 to 0.77) €3,941 (-3,969 to 8,945) €9,272

70-G vs AO 0.26 (-0.52 to 1.05) €743 (-5,967 to 6,727) €2,913

Strategy QALYs Costs DQALYs (CI) DCosts (CI) ICER

Thomassen

70-G 11.41 €40,393

21-G 11.33 €41,868

SG 10.41 €44,232

70-G vs 21-G 0.08 (-1.01 to 1.11) -€1,475 (-10,920 to 7988) DOM

70-G vs SG 1.00 (-0.06 to 1.91) €3,839 (-13,307 to 5,256) €3,839

Fan

70-G 11.92 €34,858

21-G 11.61 €38,799

AO 11.61 €34,115

70-G vs 21-G 0.31 (-0.49 to 0.90) -€3,941 (-8,945 to 3,969) DOM

21-G vs AO 0.00 (-0.61 to 0.86) €4,684 (-4,088 to 9,457) €1,6 mill

Thomassen and Fan Incremental cost-effectiveness results (ICER)

CI 95% confidence interval, 70-G 70-gene signature, 21-G 21-gene assay, SG St. Gallen guidelines (2003), AO Adjuvant Online, D incremental,

DOM dominant, mill million, LYs life years, QALYs quality adjusted life years, vs versus
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Lower utilities and higher chemotherapy costs showed the

same pattern as the base case, only slightly shifted (see

Supplementary Figure 1).

Discussion

Based on the currently available data, and assuming that

there was 100% compliance in case of discordant test

results, the 21-gene has the highest probability of being

cost-effective when focusing on cost/LY, however, while

when focusing on cost/QALY, the 70-gene signature has

the highest probability of being cost-effective, taking into

account a threshold of €80,000/QALY. These results are

concerning expected CE, as the outcome data of the cur-

rently ongoing trials are not yet available. The analyses

yielded more uncertainty surrounding the Thomassen-ser-

ies compared to the Fan-series, probably due to the small

patient group. Using the reported non-compliance with

discordant test results, the trend of the mean results

remained, although a bit tempered and with higher

uncertainty.

The data derived from both datasets have some

remaining issues [25]. For the Thomassen-series [15], the

profiles are performed on one algorithm, thus reducing the

bias of different platforms, but on the other hand somewhat

lower accuracy for both tests. In addition, hardly any

patient has been treated with Tamoxifen, which is an eli-

gibility criteria for the 21-gene assay. This could be in

favour of the 70-gene signature [25]. The data derived from

the Fan-series [16] has also remaining issues, such as the

fact that the profiles are partly performed on the original

dataset of the development of the 70-gene signature,

whereas the 21-gene assay is performed on fresh frozen

tissue instead of paraffin, which could also suggest that the

results were in favour of the 70-gene signature [25]. This

possible biases were the reason we performed the sensi-

tivity analyses with improved outcome for the 21-gene,

which showed that when focusing on survival, the 21-gene

remained cost-effective, however, when focusing on qual-

ity adjusted survival, the 70-gene remained most cost-

effective. We can conclude that this is a main driver for

outcomes and that the most ideal design should be a head-

to-head prospective trial where both diagnostic tests are
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being compared in one population. A next step would be to

synthesize all available evidence, by using mixed treatment

comparison (MTC). MTC allows for indirect comparisons

and can therefore provide useful information for clinical

and reimbursement decision making in the absence of

head-to-head data [30].

We incorporated compliance rates from the MINDACT-

trial pilot [19], however, one could dispute whether these

compliance rates are reflecting real world compliance as

they are based on a randomized setting. Two other pub-

lished articles, which were used in the SA, were available

regarding compliance in a non-randomized setting. The

study of Bueno-de-Mesquita was the first who published

compliance data and based on an early adoption phase trial,

in which a suboptimal compliance can be expected upfront.

The Lo-series have been commented regarding their way of

presenting the compliance rates [31]. On the other hand,

both were feasibility studies (no randomization effect) and

both were performed in the same time span; from 01/2004

till 12/2006 for the Bueno-de-Mesquita-series [26] and

from 12/2005 till 08/2006 for the Lo-series [27]. The St.

Gallen guidelines of 2003 were used for the comparison in

the Thomassen-series, ideally we should use the more

current guidelines of 2009. It would be interesting to look

closer into the mechanisms behind non-compliance as they

are of great influence on the CE in daily practice; why do

physicians decide whether or not to follow the guideline or

the genomic test result? Apparently, it seems that the

compliance increases over time as we can see in the

MINDACT-pilot phase, where the compliance to treatment

according to the different categories is much higher (95%)

[19]. This issue also appeared to be a driver for outcomes;

if a policy decision must be made based on the analyses

incorporating compliance, the results using the compliance

rates of the feasibility studies show that the results on CE

are different.

A last driver for deciding based on CEA outcomes is the

question what is more important; costs per LY, or costs per

Table 4 Mean results base case taking into account compliance

Strategy LYs Costs DLys (CI) DCosts (CI) ICER

Thomassen

21-G 14.61 €42,227

70-G 14.51 €40,813

SG 14.04 €44,232

21-G vs 70-G 0.10 (0.19 to 2.09) €1,412 (-10,211 to 5,592) €14,862

70-G vs SG 0.47 (-0.66 to 1.77) -€3,419 (-10,862 to 7,196) DOM

Fan

70-G 15.14 €35,068

21-G 15.11 €37,135

AO 15.00 €34,116

70-G vs 21-G 0.03 (-0.26 to 1.03) -€2,067 (-4,585 to 7,558) DOM

21-G vs AO 0.11 (-0.71 to 0.89) €3,019 (-3,284 to 9,646) €28,123

Strategy QALYs Costs DQALYs (CI) DCosts (CI) ICER

Thomassen

70-G 11.32 €40,813

21-G 11.24 €42,227

SG 10.41 €44,232

70-G vs 21-G 0.08 (-0.31 to 1.86) -€1,412 (-11,743 to 6,069) DOM

21-G vs SG 0.82 (0.39 to 1.97) -€2,007 (-12,437 to 1,829) DOM

Fan

70-G 11.86 €35,068

21-G 11.64 €37,135

AO 11.61 €34,116

70-G vs 21-G 0.22 (-0.46 to 0.85) -€2,067 (-8,714 to 4,435) DOM

21-G vs AO 0.03 (-0.68 to 0.75) €3,019 (-3,284 to 9,646) €79,470

Thomassen and Fan Incremental cost-effectiveness results (ICER) of sensitivity analyses

CI 95% confidence interval, 70-G 70-gene signature, 21-G 21-gene assay, SG St. Gallen guidelines (2003), AO Adjuvant Online, D incremental,

DOM dominant
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QALYs? The measurements of utilities are debated, as it

has proven to be difficult to estimate health state utilities,

especially among cancer patients [28], however, the side

effects of for example chemotherapy are impossible to

ignore. In this case, decision making based on CE is dif-

ferent when only focusing on survival, or taking also the

quality of those LYs into account.

Conclusion

The results of the previous performed CEAs all showed

that both the 21-gene assay and the 70-gene signature are

cost-saving and/or cost-effective strategies as compared to

clinicopathological guidelines. However, one has to be

careful in such a comparison because of the different set-

tings in the reported trials. This study, however, indicates

that the CEA performances of the 70-gene signature and

the 21-gene assay based on reported studies are close, and

the uncertainty is high. The 70-gene signature seems to

have the highest probability to be cost-effective when

focusing on cost/QALY, while the 21-gene assay seems to

have the highest probability to be cost-effective when

focusing on cost/LY. The level of compliance can have

serious impact on the CE. With additional data, preferably

from head-to-head outcome studies and especially on

compliance concerning discordant test results, calculations

can be made with higher degrees of certainty. Therefore, it

is recommended to invest on knowledge transfer regarding

the clinical value of the gene expression profiles.
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