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Valesca P. Retèl, Jolien M. Bueno-de-Mesquita
Netherlands Cancer Institute-Antoni van Leeuwenhoek Hospital

Marjan J. M. Hummel
University of Twente

Marc J. van de Vijver
Academic Medical Center

Kirsten F. L. Douma
Netherlands Cancer Institute–Antoni van Leeuwenhoek Hospital

Kim Karsenberg
Stichting DES-centrum

Frits S. A. M. van Dam
Netherlands Cancer Institute–Antoni van Leeuwenhoek Hospital

Cees van Krimpen
Kennemer Gasthuis Haarlem

Frank E. Bellot
Spaarne Hospital Hoofddorp

Rudi M. H. Roumen
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Objectives: Constructive Technology Assessment (CTA) is a means to guide early
implementation of new developments in society, and can be used as an evaluation tool for
Coverage with Evidence Development (CED). We used CTA for the introduction of a new
diagnostic test in the Netherlands, the 70-gene prognosis signature (MammaPrint R©) for
node-negative breast cancer patients.
Methods: Studied aspects were (organizational) efficiency, patient-centeredness and
diffusion scenarios. Pre-post structured surveys were conducted in fifteen community
hospitals concerning changes in logistics and teamwork as a consequence of the
introduction of the 70-gene signature. Patient-centeredness was measured by
questionnaires and interviews regarding knowledge and psychological impact of the test.
Diffusion scenarios, which are commonly applied in industry to anticipate on future
development and diffusion of their products, have been applied in this study.
Results: Median implementation-time of the 70-gene signature was 1.2 months. Most
changes were seen in pathology processes and adjuvant treatment decisions. Physicians
valued the addition of the 70-gene signature information as beneficial for patient
management. Patient-centeredness (n = 77, response 78 percent): patients receiving a
concordant high-risk and discordant clinical low/high risk-signature showed significantly
more negative emotions with respect to receiving both test-results compared with
concordant low-risk and discordant clinical high/low risk-signature patients. The first
scenario was written in 2004 before the introduction of the 70-gene signature and
identified hypothetical developments that could influence diffusion; especially the “what-if”
deviation describing a discussion on validity among physicians proved to be realistic.
Conclusions: Differences in speed of implementation and influenced treatment decisions
were seen. Impact on patients seems especially related to discordance and its successive
communication. In the future, scenario drafting will lead to input for model-based
cost-effectiveness analysis. Finally, CTA can be useful as a tool to guide CED by adding
monitoring and anticipation on possible developments during early implementation, to the
assessment of promising new technologies.

Keywords: Technology assessment, Coverage with evidence development, Genomics,
Breast cancer, Diffusion scenarios

Many new genomic- and genetic related findings have lately
been published. Health policy challenges arise when the
promising new technology is in its early development phase
and certain stakeholders find reason to speed up implementa-
tion in clinical practice. Nowadays, Technology Assessment
(TA) is a frequently used evaluation approach to enable de-
cisions on coverage and reimbursement of new technologies
(9). However, the point at which a new technology should
be assessed remains a contentious issue (17). Broad clinical
implementation and performing a TA for policy decisions
may be premature in the absence of prospective data of the
actual benefits. However, if we wait to perform a TA, it might
very well be that worthwhile technology is withheld from the
public (11). Coverage decisions usually have to be made at
a time when the data on all the relevant variables and ade-
quate comparisons are not available from high-quality stud-
ies. Coverage with Evidence Development (CED) is one of
several policy options that have been posited to overcome the
problems associated with making coverage decisions under
uncertainty (9).

In the Netherlands, the Dutch Health Care Insurance
Board (DHCIB) has experimented with a program of con-
trolled introduction of promising innovations in an early stage
of development from 2004 onward. Our case, the use of the

70-gene signature, was one of the three technologies to be
studied. At present, the DHCIB and the ministry of Health
Care discussing the most appropriate way of stimulating in-
novations, for instance through a CED program.

In 2002, researchers at the Netherlands Cancer In-
stitute (NKI, Amsterdam, The Netherlands) identified a
new genomic technology: the 70-gene prognosis signature
(MammaPrint R©), using microarray analysis for lymph node-
negative breast cancer patients (26) (Note: The 70-gene
prognosis signature, performed by Agendia, Amsterdam;
MammaPrint R© Agendia’s ‘Mammaprint diagnostic service’
is cleared by the Food and Drug Administration as an IVD-
MIA medical device and is ISO-17025 accredited, using a
custom designed array chip “Mammaprint R©”). This signa-
ture was presumed to outperform currently used clinical fac-
tors in predicting disease outcome and overall survival. A pa-
tients’ prognosis is usually based on clinical and pathological
factors, such as age, nodal status, tumor diameter, and histo-
logical grade. However, these factors do not accurately pre-
dict the exact clinical behavior of breast tumors, and, there-
fore, patients can be undertreated or especially overtreated.
It is generally agreed that patients with a poor prognosis or
clinical high risk for metastasis will benefit from adjuvant
systemic treatment (7). However, because these treatments
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can have severe side effects, a careful selection of those high-
risk patients is very important. Using the 70-gene signature,
the selection of patients that will benefit most from adjuvant
systemic treatment could be more accurate. The signature
has meanwhile been validated in three retrospective patient
series (3;5;27). It would take at least 8–10 years to bring
the signature into clinical practice, by means of the usual
path of prospective trials. Therefore, it was decided that a
controlled introduction would be appropriate to evaluate this
technology. The DHCIB sponsored this controlled introduc-
tion study, along with a technology assessment to ensure and
improve the quality of implementation (6). The MicroarRAy
PrognoSTics in Breast CancER (acronym RASTER) study
was a clinical, multicenter, prospective observational study
(a list of the participants in that study can be found at
www.journals.cambridge.org/thc). The main aim was to an-
alyze the differences between adjuvant systemic treatment
advice for breast cancer based on the Dutch CBO guide-
lines (13) and the prognosis signature, taking into account
patients’ preferences (4). We chose to support the controlled
introduction of the 70-gene signature with a comprehensive
technology assessment, which takes technology dynamics
into account, and decided to perform a Constructive Tech-
nology Assessment (CTA).

CTA is based on the idea that, during the course of
technology development, choices are constantly being made
about the form, the function, and the use of that technol-
ogy (23). CTA has developed from assessing the impact
of a new technology to a broader approach, including the
analysis of design, development, and implementation of that
new technology (22). CTA is related to Health Technology
Assessment (HTA), which predominantly suggests a cost-
effectiveness analysis (CEA). HTA generally starts after the
technology is stabilized and proved to be valid in clinical
trials. It commonly presumes a “ceteris paribus” (static)
situation, whereas it has become evident that environment
and technology are often dynamic and mutually influencing
each other. In addition to “studying” changes, “influencing”
changes is sometimes necessary to improve effectiveness.
During this time many changes in available treatments can
occur, which results in that HTA subsequently answers—at
least partly—outdated questions. CTA can be used as a com-
plementary approach to HTA, especially for the early and
dynamic introduction of new technologies in a controlled
way (6). Only limited publications are available describ-
ing the application of CTA in health care (6;20). At dif-
ferent phases of CTA, the focus will shift to the aspects most
likely to change during the introduction of these new tech-
nologies. In this study the mixed method approach of the
CTA covers aspects of quality of care following the Insti-
tute of Medicine (IOM) (10) and uses diffusion scenarios to
monitor the dynamics. Diffusion scenarios, which are com-
monly applied in industry to anticipate on their strategies
concerning future development, have been adapted in this
study.

Our aim was to perform a CTA on the controlled
introduction of the 70-gene prognosis signature in the par-
ticipating community hospitals to anticipate in modern
decision- and policy making. The following substudies were
performed: (i) Clinical effectiveness: studied in the clini-
cal feasibility study, the MicroarRAy PrognoSTics in Breast
CancER (acronym RASTER) study, and more detailed re-
ported by Bueno-de-Mesquita et al., 2007 (4). The most im-
portant results of the clinical implementation study were: out
of 812 accrued patients, 427 prognosis signatures were as-
sessed, 51 percent of the patients (219/427) had a good and
49 percent (208/427) a poor prognosis signature. The prog-
nosis signature was discordant with risk assessment based on
the Dutch CBO guidelines in 30 percent of the cases, which
resulted in change of treatment in 54 percent of the discordant
patients (see Figure 1a–c). Discordant cases are patients who
are clinically low risk and according to the signature high risk
or clinically high risk and according to the signature low risk.

In this study we report on (ii) Organizational effi-
ciency: What are the changes to the actual care provision
processes, logistics, and teamwork, and which organiza-
tional aspects influence the implementation? (iii) Patient cen-
teredness: Analyzing understanding, psychological impact
of the test results, satisfaction, and decision-making process.
(iv)Diffusion scenarios: Are diffusion scenarios, commonly
used in industry, applicable for new technologies in health
care? And how can we use these diffusion scenarios to guide
the implementation process in this study?

METHODS

The CTA study was part of the clinical RASTER study, us-
ing the same procedures and thus the same hospital team-
members and (part of the) patient population (4). The Insti-
tutional Review Board of the Netherlands Cancer Institute
approved this side-study.

Organizational Efficiency: Logistics and
Teamwork

In the participating hospitals, semistructured baseline and
postsurvey interviews were conducted, involving all relevant
breast cancer care team members. The postsurvey was con-
ducted at a minimum of 6 months after the first included
patient. Information was gathered regarding changes of the
total clinical and pathological processes, and processes of
multidisciplinary meetings and related patient contacts. Fi-
nally, the team members were questioned about their expec-
tations regarding the role this signature would play in future
clinical practice.

Patient Centeredness

Based on a pilot series of structured interviews, a question-
naire was constructed and was sent to patients from three of
the sixteen participating hospitals at 4 weeks after surgery
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Retèl et al.

Figure 1. (a) Adjuvant chemotherapy based either on prognosis signature or clinical risk (based on Dutch CBO guidelines).
(b) Adjuvant endocrine treatment based either on prognosis signature or clinical risk (based on Dutch CBO guidelines).
(c) Adjuvant systemic treatment (chemotherapy and/or endocrine therapy) based either on prognosis signature or clinical risk
(based on Dutch CBO guidelines). RASTER numbers for a–c are from Bueno-de-Mesquita et al. (4).

(Supplementary Table 1, which can be found at www.
journals.cambridge.org/thc). At that moment, patients had
received the results of the pathological report, the prog-
nosis signature outcome, and the final adjuvant systemic
treatment advice. The main topics were as follows: was
the information about the prognosis signature and its
consequences clear to the women and what was the impact
of the prognosis signature outcome on these women? This

was measured according to the following parameters. (i)
Knowledge questions to assess the insight of the patients
in the consequences of the 70-gene prognosis signature; (ii)
Perception of satisfaction regarding the whole trajectory,
informational process of the prognosis signature, receiving
the outcomes, and the treatment decision; (iii) Psychological
impact, conducted by a questionnaire (developed by Lynch
et al. and adapted for the Dutch population by Bleiker
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Figure 1. Continued.

et al.) (1;15), was used to assess the respondents’ emotional
reaction to the test results, also called “negative affects,” and
the Cancer Worries-scale developed by Lerman et al. (14)
which assessed the amount of worries the women had after
receiving the 70-gene prognosis signature. Calculations
were done with SPSS (version 15.0), using univariable
analysis, factor analysis, and analysis of variance.

Diffusion Scenarios

Scenarios can be used to monitor the implementation pro-
cess through the various diffusion phases and can support
and identify the need for evaluation or even interfere through
formal decision making (6). The method used to describe
scenarios is based on the Royal Dutch Shell approach, using
a most likely course of development with “There Is No Alter-
native” (TINA) elements and alternative course projections
represented by “what-if” deviations. A baseline description
was drafted, regarding the consensus of expert opinions. It
was written before the prognosis signature was introduced in
the Netherlands (mid-2004), using the timeline of diffusion
phases as described by Rogers’ diffusion theory, 2003 (21).
In the innovation phase, the prognosis signature technique is
developed and the first organizations adopt (introduce) the
technology in their daily practice, in this phase the pres-
ence of a champion (an opinion leader) is necessary. The
early adoption phase describes the implementation a priori
in 10–15 hospitals. The early majority phase describes the
implementation in other participating hospitals that are re-
lying on opinion leaders and well established logistics. The
late majority is conservative and waits until there is no fur-
ther debate on the validity and clinical value of the test and

the logistics are further improved. A second scenario was
drafted based on the first experiences (mid-2005).

RESULTS

Organizational Efficiency: Logistics and
Teamwork

Baseline and postsurveys were conducted in fifteen of the
sixteen participating hospitals in the RASTER study (see
Table 1). All hospitals succeeded in implementing the re-
quired tumor sampling logistics. The duration of the im-
plementation, measured from consent to participate till first
patient inclusion, varied from 0.2 to 9.4 months (median
1.2) (4). The two outliers (4.3 and 9.4 months) especially
had start-up problems in the pathology process. The change
in routine work-up for tissue handling (fresh frozen tissue
versus paraffin embedding) and the onsite availability of the
pathologist were most difficult to achieve. However, if those
logistics were in place, no other major problems appeared.
The time between surgery and start of radiotherapy or ad-
juvant systemic treatment did not change as a result of the
new technology in any of the hospitals. In the beginning,
the explanation of both the nature of the prognosis signa-
ture and the study design to the patients was time-consuming
(reported in thirteen hospitals), but once accustomed to the
procedure, consultation times returned to normal. As the re-
sults could be either concordant or discordant with existing
clinical guidelines, oncologists had to be careful concerning
the moment and manner of giving the results of both the tests
to the patient. Because of the longer waiting time (approx-
imately 10–14 days for execution of the signature and the
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Retèl et al.
Ta

b
le

1.
Lo

gi
st

ic
s

an
d

Te
am

w
or

k
as

an
A

sp
ec

to
fE

ffi
ci

en
cy

,p
er

H
os

pi
ta

l(
n

=
15

)a

H
os

pi
ta

ls
1

2
3

4
5

6
7

8
9

10
11

12
13

14
15

To
ta

l

In
cl

us
io

ns
/

Si
gn

at
ur

es
17

2/
10

6
12

4/
65

11
4/

41
10

3/
52

66
/4

0
59

/3
1

40
/1

9
31

/1
8

21
/9

21
/1

4
18

/1
3

13
/4

6/
3

4/
0

4/
3

81
2/

42
7

D
ur

at
io

n
of

im
pl

em
en

ta
tio

n
(m

on
th

s)

1.
2

1.
7

0.
4

1.
1

1.
1

0.
3

2.
3

1.
4

9.
4

1.
5

0.
9

1.
6

0.
7

0.
2

4.
3

M
ed

ia
n

1.
2

(0
.2

-9
.4

)

Pr
io

r
tis

su
e

ha
nd

lin
g

D
ry

D
ry

Fo
rm

al
in

D
ry

D
ry

D
ry

D
ry

Fo
rm

al
in

D
ry

D
ry

Fo
rm

al
in

D
ry

Fo
rm

al
in

Fo
rm

al
in

Fo
rm

al
in

6
fo

rm
/

9
dr

y
Pa

th
ol

og
y

la
b

in
si

de
/o

ut
si

de
th

e
ho

sp
ita

l

In
In

O
ut

In
O

ut
In

In
In

In
In

O
ut

In
O

ut
O

ut
In

11
in

si
de

/
5

ou
ts

id
e

Pa
rt

ic
ip

at
in

g
te

am
m

em
be

rs
5

5
5

6
4

6
9

10
6

5
8

7
4

7
7

m
ed

ia
n

6
(4

-1
0)

Si
gn

at
ur

e
pa

rt
of

tr
ea

tm
en

ta
dv

ic
e?

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

N
o

N
o

N
o

Y
es

N
o

N
o

N
o

9
ye

s/
6

no
W

ho
de

ci
de

s
tr

ea
tm

en
t?

M
D

M
M

D
M

/
O

nc
M

D
M

/
su

rg
O

nc
O

nc
M

D
M

/
O

nc
M

D
M

M
D

M
/

on
c

O
nc

M
D

M
/

on
c

O
nc

O
nc

O
nc

Su
rg

O
nc

11
on

c/
2

su
rg

/
7

M
D

M

a In
cl

us
io

ns
of

pa
tie

nt
s/

nu
m

be
rs

of
si

gn
at

ur
es

pe
rf

or
m

ed
.

D
ur

at
io

n
of

im
pl

em
en

ta
tio

n
in

m
on

th
s,

ca
lc

ul
at

ed
fr

om
R

ev
ie

w
B

oa
rd

A
pp

ro
va

l
un

til
th

e
fir

st
in

cl
ud

ed
pa

tie
nt

.
Pr

io
r

tis
su

e
ha

nd
lin

g:
tu

m
or

tis
su

e
st

or
ag

e
be

fo
re

st
ar

t
of

th
e

R
A

ST
E

R
st

ud
y,

ba
se

d
on

pa
ra

ffi
n

(f
or

m
al

in
)

or
fr

es
h

fr
oz

en
(d

ry
).

Pa
th

ol
og

y
la

b
in

si
de

or
ou

ts
id

e
th

e
ho

sp
ita

l.
N

um
be

r
of

pa
rt

ic
ip

at
in

g
te

am
m

em
be

rs
in

th
e

R
A

ST
E

R
st

ud
y.

T
he

re
su

lt
of

th
e

70
-g

en
e

si
gn

at
ur

e
pa

rt
of

th
e

ad
ju

va
nt

tr
ea

tm
en

ta
dv

ic
e.

D
is

ci
pl

in
ar

y
ev

en
tu

al
ly

de
ci

de
d

on
ad

ju
va

nt
tr

ea
tm

en
t:

M
D

M
,m

ul
tid

is
ci

pl
in

ar
y

m
ee

tin
gs

;o
nc

,m
ed

ic
al

on
co

lo
gi

st
;s

ur
g,

su
rg

eo
n. nodal status), discordant patients were either discussed twice

in the multidisciplinary team, or the medical oncologist took
a final decision as soon as both were available. The over-
all trend was to initially follow the pathology report and to
communicate this with the patient, stating that the treatment
advice could be changed based on the prognosis signature
result. Six hospitals indicated to make the treatment decision
based only on the pathology report, because they questioned
the value of the prognosis signature considering lack of val-
idation studies available at that time. However, of the total
number of discordant patients (n = 128 in the RASTER
study), the decision to use adjuvant treatment compared with
the CBO guidelines was changed in 54 percent of these pa-
tients (4). This resulted in an additional increase of 1 percent
of patients who were advised chemotherapy, 9 percent of pa-
tients who were advised endocrine treatment and 2 percent of
patients who were advised both (4). Clinicians and patients
seemed to base their decision on the more unfavorable pre-
dictor, regardless whether this was the genomic or clinical
(see Figure 1a–c).

All interviewed physicians expect that the signature will
eventually become part of future regular diagnostics. Some
expect the signature to be performed in all patients; oth-
ers considered it as complementary parameter especially in
difficult cases. In general, the physicians rated the addition
of the 70-gene signature as beneficial for patient manage-
ment; however, several medical oncologists tended to look
for more confirmative data concerning the validity of the
signature.

Patient Centeredness

In total, twenty-nine interviews and forty-eight question-
naires were analyzed, n = 77 (response rate of the
questionnaires was 78 percent). The mean age of the re-
sponders was 48 years (range, 27–59 years), which did not
differ from the total RASTER population, but the distribution
of the risk groups were different (more concordant low-risk
patients). The results from the knowledge test are presented
in Figure 2 and were not different in the three hospitals. Im-
portant issues were the predictive accuracy of the test (87
percent wrong answers) and the consequences of the test (66
percent wrong answers). Significant differences (p = .001)
were found between the different risk groups for emotional
reactions after receiving the 70-gene signature. Women with
discordant clinical low/high risk-signature and clinical high
risk/no signature (no signature due to failure in process) had
the highest negative affect-scores (n = 77).

Remarkably, women with a clinical high/good signature
scored almost the same as women with clinical low/good
signature (see Figure 3).

The scores of “thought about chances of getting cancer
again influencing the mood” on the Cancer Worries scale
(n = 77) (14) were significantly different (p = .01) per risk-
group: 43 percent of patients with clinical low/poor signature
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Figure 2. Results of the knowledge questions (n = 77).

and 29 percent clinical high/no signature often worried about
getting a recurrence, compared with 0 percent of the patients
with clinical high/good signature, 20 percent clinical low/no
signature, 13 percent clinical high/poor signature and 3 per-
cent clinical low/good signature. This was consistent with
the Lynch scale.

The satisfaction about receiving the 70-gene signature
per risk-group was 76 percent. Six of seventy patients (8.6
percent) were very dissatisfied, four of those patients had
a discordant clinical low/high risk-signature, two (no dis-
cordant patients) were dissatisfied about the way the re-
sult of the 70-gene signature was communicated. Eleven
patients had a neutral opinion. The overall satisfaction re-
garding the total trajectory, from diagnosis to the time of
interviewing, around 2 months after surgery, was 82 percent
(n = 77).

Diffusion Scenarios

Two rounds of scenarios were written, taking various socio-
dynamic interactions into account. The original scenario
was written in 2004 and revised mid-2005, using profes-
sional feedback. The initial expectation among the direct
involved researchers and professionals was that less adju-
vant chemotherapy would be needed compared with guide-
line based treatment and that the impressive potential of the
test would lead to swift diffusion (8). The current Dutch
CBO guidelines, however, proved to be more restrictive in
the prescription of adjuvant systemic treatment, compared
with the St. Gallen guidelines on which the first analysis was
based. It became apparent that the signature in combination
with the CBO guidelines (with the physicians tending to fol-
low the highest risk) led to more chemotherapy prescription
in the RASTER study, instead of less. Although an
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Figure 3. Negative effects: respondents’ psychological reaction to the 70-gene prognosis signature results, received after the
pathological test results (CBO). Higher scores mean more negative feelings experienced by the patients (n = 74).

unexpected result, it might lead to improved selection of
patients and ultimately, an improved survival outcome (4).

A second important issue was the “what-if” deviation
that suggested that the complex bio-informatics used to se-
lect the relevant genes, was incomprehensible for the av-
erage clinician. As a consequence, if a discussion would
start concerning the validity an expectative attitude might
be the result, leading to a prolonged early adoption phase.
Although not considered very likely at the time of starting
the study, this proved to be reality especially in Europe (see
Figure 4).

DISCUSSION

This study evaluates the methodology of CTA as a means
to guide the controlled early implementation of a promis-
ing technology and its possible use for coverage decisions:
the 70-gene prognosis signature in the treatment of node-
negative breast cancer patients. An important goal of CTA
is to inform policy makers in an early stage about possible

advantages or disadvantages of new developments and, ulti-
mately, to aid a decision on usage and coverage.

The logistics necessary for profiling was complex but
successfully implemented in all participating hospitals.
Changes in the pathology process and multidisciplinary deci-
sion making on treatment advice particularly influenced the
duration of the implementation (median 1.2 months). How-
ever, physicians rated the addition of the 70-gene signature
as beneficial for patient management. The patient interviews
and questionnaires (n = 77) showed that, regarding the level
of knowledge about the (consequences of the) 70-gene signa-
ture, there is room for improvement for the patient informa-
tion. The impact on patients seems to depend on the nature of
the test results and the way these were communicated to the
patient. Because the women received their results in succes-
sion (first the clinical risk assessment, followed by the signa-
ture), a “framing effect” could have been realized. The “fram-
ing theory” suggests that the way content is presented influ-
ences the opinion people develop (25). The “frame,” a low
clinical risk result, followed by a poor signature result causes
consequently more negative affects. To reduce a possible
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Figure 4. Results of scenario description, diffusion stages source Rogers, 2003 (21).

framing effect, we recommend that physicians communicate
all diagnostic results in one appointment after surgery.

The scenarios, especially the “what-if” deviations
proved relevant to picture the possible future developments;
in a further round these are expected to be useful to specify
parameters in planned cost-effectiveness modeling.

The selection of participating hospitals was not at ran-
dom. In agreement with the DHCIB, regional/urban and size
differences were taken into account when selecting hospi-
tals interested in participating. As a consequence, all were
probably early adaptors and willing to put effort in the imple-
mentation process, which could have been negatively influ-
enced by random selection. Other diffusion groups might not
have a comparable positive attitude toward spending money
or efforts in implementing the test. The amount of patient
questionnaires was too small to conduct extensive statistical
analysis, though it may be large enough to give an exploratory
insight of the impact of the prognosis signature, and this will
be elaborated in the continuation of the CTA. The distribu-
tion per risk-group in this part of the study was not equal to

the total RASTER population. Because more questionnaires
were returned by concordant low risk patients, these might be
more inclined toward responding or the present results might
depict a too positive situation. The DHCIB was of the opin-
ion that a CEA was not yet relevant in the very early phase
of the study, because the development and diffusion of the
signature was not sufficiently advanced. However, the results
of the CTA led to a positive decision on performing a CEA
and a discussion on the possibility of provisional coverage.

There are several remaining issues for further research.
First, patient-related aspects that appeared to be relevant or
significant in this study, such as quality of life and knowl-
edge of the 70-gene signature, have to be elaborated. Second,
a third round of scenario drafting is planned for mid-2008,
in a formal set-up with opinions to be obtained from inter-
national acknowledge experts. Third, ethical and juridical
aspects will be studied, involving patients’ rights concerning
future diagnostic use of banked tissue. Finally, a model based
CEA will be performed, using several scenario deviations as
input to calculate expected costs and outcomes.
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The introduction of the 70-gene signature had and will
have several clinical implications. The prognosis signature
resulted in 30 percent discordant cases compared with the
Dutch CBO guidelines, whereas using the United States-
based Adjuvant! Online Software resulted in 38 percent dis-
cordance (18;19). Thus, the use of this prognosis signature,
for example in the United States, could lead to greater re-
duction of adjuvant systemic treatment compared with the
present Dutch situation, where the guidelines were more re-
strictive in prescription of adjuvant systemic treatment. How-
ever, in the concept CBO guidelines of 2008 (12), the criteria
for adjuvant systemic treatment will be less restrictive, which
can also result in greater reduction of chemotherapy in the
Netherlands. In the United States, the 70-gene prognosis sig-
nature is meanwhile FDA approved, based on the available
validation studies. Although officially accepted in the United
States, basing a possible catalogue decisions just on retro-
spective validation series caused serious debate in the Nether-
lands. Countries thus can have different implementation and
diffusion patterns, possibly related to their attitude toward
technology innovation. Consensus among opinion leaders
on the value of this type of prognostics appears to be essen-
tial for further diffusion. The validity discussion in Europe
initiated a prospective randomized phase III clinical trial,
the MINDACT-trial (Microarray In Node-negative Disease
may Avoid ChemoTherapy) (2;16) The MINDACT-trial has,
however, a very complex design and organization, and feasi-
bility and compliance might prove to be issues in its execu-
tion. The CTA will be continued alongside the MINDACT-
trial as this study produced several aspects which need further
attention.

Clinicians have a tendency to prefer traditional “ceteris
paribus” HTA designs and to challenge the CTA with its
broad approach and acknowledgement of dynamic aspects
of technology diffusion. Intensive discussions with clinicians
can, therefore, be anticipated. Furthermore, the complexity
of a broad CTA using a mixed method design demands a lot of
effort, organization, costs and knowledge on different areas
such as psychology, economics and medical science (6). To
achieve a manageable design, it is important to select the most
relevant aspects to be researched, which again demands a
thorough discussion. Furthermore, finding a balance between
broadness and depth will inevitably play a role in publishing
CTA results.

It proved that the CTA method is suitable for evaluation
of this type of technology, and we suggest that it can be used
as a tool for early stage coverage decisions. Especially in case
of a CED-program, due to the comprehensive evaluation with
its mixed method approach, CTA can be helpful in decision
making (24). We, therefore, assume that it is appropriate for
evaluation of other complex technologies, especially during
the early controlled introduction in a dynamic environment.
It can be expected that a score of new (personalized) diag-
nostic tests based on genomics, proteomics, and/or nanotech-
nology will be developed. The complex analytical methods,

the design of the various elements of technologies and the
possible costs make CTA a logical approach in early stages
of development and diffusion of new promising techniques.
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