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infonnation to comment on the comparability
of the groups. All report differences at baseline.
jacksou and colleagues attempted to deal with the
differences by undertaking a logistic regression to
establish that the case-mix was independent of
major outcomesm Peterson and co-authors re-
analysed the data using a narrow group of patients
who had not had a previous revascularisation and

restricting any outcomes to the target lesion”?
This did not result in any change in the results.
Palmer and co-authors did not deal with the

baseline differences, except by establishing
identical success and complication rates in
the two g1oups.l$7

Quality of the studies
The quality of the studies is reported in the
economic studies checklist (see appendix 14;
page 14]). Six of the studies reported a sensitivity
analysis, with explicit assumptions. All the studies
have flaws. Only one study (BENESTENT II) was
an RCT with costs and outcomes collected and

reported simultaneously.27 The general pattern
of quality for sources of effectiveness data (items
8—10 on checklist; see pages I41 and 142} were
good but the pattern for costs considerably poorer
(items 16—19; see page 142).

Source of cost data

Nine of the studies based their costings on bottomr
up costing exercisesfl"MM—”5""32 and five of these
used European data. ”5"“ Five studies used
UK prices"'"'m"m‘lf'” and in three studies there was
insufficient information given to determine the
source of the cost data.m'1"i"" Further detail is

given in appendix 12 (page 137).

'27, Iii-[.137—

Outcome measures

A range ot‘ outcome measures have been reported:
eventifree survival (EFS), cost per eventifree
survivor (cost/EFS). cost per outcome avoided,
incidence of major adverse coronary events, cost
per quality adjusted life-year (QAIX). (RES in the
clinical effectiveness review has been taken to be

the reverse of total event rate.) Appendix 13
(page 139) shows which studies have reported
individual outcome measures.

EFS includes the absence oi‘death, MI and

revascularisation procedures. These outcomes
were used in the three studies that used this

measure to compare PTCA with stem ting. Each
ofthese outcomes carries equal weight in the
outcome measure, but all of the studies reported
the individual event rates separately and found
that the major difference was in the
revascularisation rates.

\Nith the exception of the 'West Midlands DEC

report,I the quality oflife data used in all the
cost—utility analyses were derived from the paper
by Cohen and colleagues (1994)."‘i Cohen and
colleagues used data from Pliskin's study of
patients with angina and made some assumptions
about quality of life for three different degrees
of severity of angina.

Results of cost-effectiveness analysis
The cost/EFS is largely the cost per
revascularisation procedure averted (which is
usually a repeat PTCA) although there are small
proportions of patients with MI or deaths.
There is concern about the meaning of cost/
EFS when the main event being prevented is
repeat PTCA which has mainly resource
rather than health implications.

The cost/EFS for stents ranges from 58% higher
than I’TCA to 31% lower. Results from the four

studies reporting this outcome are shown in
Table 7. The differences are a function of
differences both in costs and in the EF‘S rates.

However, the majority contributor to lower
costs/EFS in slent patients in recent studies
appears to be a reduction in cost differential.

The earliest report used data from BENESTENT I
and there is a large (55%) additional cost of
stenting compared with ”CAM This high cost
is mainly due to the anticoagulatjon regimen
used for BENESTENT I. The same study also
used data from the BENESTENT II pilot
(Phase IV) (approximately 2 years later) and
compared the stenting results from this with the
PTCA results of" BENESTENT I. This comparison
results in an 18% lower cost/EFS. The main

contributor to the low cost/EFS for stenting is
the large (22%) difference in EFS rates between
the two groups. As the ellectiveness data were
not collected over the same time period, it is
likely that factors other than the type of procedure
affected the result. The cost difference between

the stenting in the BENESTENT II pilot
(Phase IV) and PTCA is much lower than for

BENESTENT I and this difference is largely
due to the change to an antiplatelet regimen.

Schwicker and Ban: reported the largest differences
in cost/EFSJNLHE’ Their effectiveness estimates were

derived from a literature review up to 1996 with
some input from experts. Although they used
quality criteria for the inclusion of studies, they
also included some non-randomised trials, which

may account for the larger differences in BPS rates.
They also had the longest follow—up period.
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Both BENESTENT II and a study by Boston
Scientific reported similar costs/RPS for PTCA

and stenting.”"“" Both used the effectiveness data
from BENESTENT II. Apart from the Boston
Scientific study,”’“ all these studies used cost
data from The Netherlands, which reduces the

dilTerences between healthcare systems.

%ofPTCA +|2 —2.9Difi'erencein costlEFSas
+38 —l8 —29 —3

Despite the above explaining variation. the general
pattern revealed is a favourable or neutral impact
on cost-effectiveness. This is particularly so when
account is taken of the fact that the only cost-
elI'ectiveness analysis showing markedly greater
cost/EFS in the slenl group relative to the PTCA
group is the oldest study which least reflects
current practice.

PTCA DFI2|,000 DFI22.000 DFIH.989 DFI27.27l DFI2|.073 £60|0

DFI29,000 DFIl8.000 DFIH.430 DFIH.697Stents DFI2|.309 £5840

Results ofcost-utility analyses
liable 8 shows the results of the studies reporting
cost/QALY This also presents the ranges of
cost/QAI.Y from the sensitivity analyses and the
assumptions made in the models. Although the
cost/QALY derived in the Wessex DEC studym
is notably higher than in the other studies, the
lower end of the sensitivity analysis is of a similar
order as for the other results. Equally, the higher
ranges oi'cost/QALY obtained from the studies

by Guidant'“ and by Cohen and colleagues1mm
are of a similar order to the Wessex DEC' result.

The results are very sensitive to the assumptions
used in the models, and the effectiveness and
cost data used. In individual models the cost/

QAIX was very sensitive to the restenosis rates
and the costs of stenting. This was clearly
demonstrated in a Inodel developed by Cohen
and colleagues (1994).'54 The overall pattern
suggests a cost/QALY difference between stents
and PTCA of approximately £20,00{i—£30,00{L

|.6
+2.5 5S

Cost-differi-CostlEFS
+95 +2.6enceas36 ofFTCA

+55

PTCA DFI|5,208 DFIl5.208 DFI|2.479 DFIH.885 DFII6.72? £4662

DFI23.593 DFIl6.663 DFI|2.8|2 DFI|5.|26 DFI|8.8|2 £49I8Costs Stents

Difference IO 22 I3 I4 || 5

FTCA 707D 76 68 79 78 When comparing the costiutility results between
studies other assumptions are important. The
Wessex DEC assumed an equal mortality rate
in the PTCA and stem groups and thus only
included the difference in revaseularisation

rates in their model)” The mortality rate after
PTCA and stenting is approximately 1% at 1 year
and thus it is a reasonable assumption to exclude
deaths. When Guidantm excluded deaths from

their model, the cost/QALY rose substantially.
Although the West Midlands DEC also asstuned
an equal death rate at 1 year, they included a
higher mortality rate in the PTCA group at
6 months hollow—up.I Boston Scientific'fio did
not have a significantly different mortality rate
at 1 year. The West Midlands DEC' used different
quality ol'lil'e data for the diiierent grades of
angina reported by BENESTENT II. This is in 39

EFSrate(96) Stents 80 92 89 82 89 84

Follow-up pefiod 7months |year |year |year

BENESTENT||pilot SVD|yearfollow-up SVD3yearsfollow-up3yearsBENESTENT| SVD,singlevesselcoronarydisease SomefigureshavebeenroundedSchwicker8cBanz'm” BENESTENTll” BostonScientific'“VanHoul:atal.”TABLE7FeaturesofstudiesreportingEFSratesandcosts
Study
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TABLE 8 Anal‘ysis often—utility studies

Difference in Additional Costf

revascularisatiun cast of stent QALY
rates (‘36)

Study Key assumptions

Wessex DEC‘33 Patients with repeat FTCA had me £I43|
symptomatic restenosis with QOL
valued at 0.8

£250,000

Waiting-time for revascularisation
3 months

Same procedural success rate in
both groups

Same survival rate in both groups
PTCA if PTCA or stent

West Midlands Different QOL data used for the 5.6 £9I9

DECI different grades of angina post
PTCA and stent (data based on
BENESTENT || results)

£23,000

Average EUROQOL for post-PTCA
patient with angina is 0.66I , and
post-stent is 0.724

Death rates at | year are the same,
at 6 months for PTCA death rate
= 0.5% and for stem = 0.2%

One stent used per procedure

Boston Deaths: 0.2% more early deaths in 5.8 (256”
Scientificm PTCA group

£3 |.500

Waiting-time for target-lesion
revascularisation was 3 months

Utility value with restenosis
0.8 QALYs

|.|7 scents used per procedure

Cohen et at, 55-year-old man with single I6 $900
I997 & vessel disease
I 999 I ‘17.H9

$33,700

Ratenosis 3- 50% would require
revascularisation

Patients with restenosis would

have a max. of 3 percutaneous
revascularisation attempts
before CABG

‘lhis is the marginal cost afadjunctive stenting at 1 year, not the average price afa stem

(201., quality of life
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Range of costl
QALY from
sensitivity
analysis

£20,000—
£772,000

£I3,000—
£53,000

Approx.
E I 5,00%
£82,000

Costi'QALY
increases to
$200,000 for
type A mid-right
coronary
stenosis, with
abrupt closure
rate of 336 and
I'ESEEI‘IOSiS rate
of 2¥SO%

continued
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Study Key assumptions Difference in Additional Cost! Range of costl
revascularisation cost of stent QALY QALY from
rates (%) sensitivity

analysis

l‘SuidantI48 No difference was assumed in ID £I04| £68I2 £633—

dead'l rates from primary £360,000 (it
procedures. but the submission
includes the eflects of higher total
dead-Is from secondary and
subsequent procedures in the
absence of stems, due to higher
rates of restonosis

\Naiting-time for target-lesion
revascularisation was 3 months

2—year follow-up

contrast to the other studies, whicl'i derived

their utility values for angina l'rom (Iohen and
colleagues (199%).”H Guidantm calculated the
lowest cost/QALY. This was the lowest end of the
range in their sensitivity analysis, and they took
a 2—year perspective, unlike the other studies.

Stents compared with CABG in
multi-vessel disease

The ARTS study70 and Schwicker and Banzm‘m
looked at stents in comparison with CABG for
multi-vessel disease. They both reported higher
rates ol'liFS in patients following CABG. Schwicker
and Banz report lower costs at 3 years follow—up in
stem patients. and ARTS has similar findings for
patients with two-vessel disease. Despite the lower
effectiveness, steu ting may be a cost—ell'ective altern—
ative to (IABG in patients with multi—vessel disease.

Summary and implications of
economic analysis
Variation is a marked feature mall the health
economic data reviewed. This variation was

particularly apparent between different estimates
of cost. cost—effectiveness or cost—utility. There was
also a contrast between the general message about
efficiency provided by cost-eli'ectiveness analyses.
which presented elective stenting as efiicient and
having relatively minimal resource consequences.
and that presented by the cost—utility estimates,
which in the range of £20,000—f30,000 would be
close to an important threshold distinguishing
efficient from inellicient.

Although the interrelationship was only examined
crudely, we believe that there ate clues to the
source 01' this contradiction.

impact of deaths
and CABGS and

longer waiting
times ignored)

From the analysis of cost information, hospital
costs ol'stents remain higher than those of PTCA
despite the falling costs of'stents — differential 01'
approximately £1500 to £1800. The cost differ-
ential between stems and PTCA falls when the

wider costs {of'l'ollow—up and repeat revascular—
isatiort procedures) are taken into account.
Taking this into account would reduce the
cost differential to about £900.

This differential in costs is similar to those used

in cost—utility calculations. However the cost
differential used in the cost-eli'ectiveness analyses
is much narrower. In contrast to estimates of"
effectiveness used in all the health economic

analyses, there is a marked difference in the
costs used. The question arises as to which set
of analyses uses the most accurate costs. This is
particularly important because costing methods
were rarely given in the studies reporting cost
data. Thus. there was little indication of whether

key factors likely to influence relative cost, such
as the degree of use of bailout stenting or multiple
use ofstents, were taken into account. Uniquely,
McKenna and colleaguesm provided a bottom—
up costing, but despite good methods, it is clear
that current practice in these key respects could
not be anticipated in 1997.

We believe, therefore, that the observation that

the cost-effectiveness analyses tended to be based
on bottom-up costings, and cost—utility estimates
tended to be based on ill—defined costs or prices,
suggests that greater caution should be applied
to the interpretation the cost/QAI.Y figures.
This is particularly so as the utility values used to
assess impact are underpinned by a limited amount
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of research. Futtlier, in the interpretation of
cost/QAI.Y figures, although the health value of
the main event avoided — need for repeat PTCA —
is probably correctly attributed a relatively low
health value. this does not take into account the

potential value of' avoiding repeat ‘PTCA to the
wider healthcare system. This may be particularly
pertinent in the NHS where there is evidence of
significant uttdetipt‘ovision of revascularisation
procedures for severe 1H D. In a situation in which
there is an imperative to increase revascularisation
rates, and where it may take time to develop
capacity [i.e. increased numbers of centres with
trained stall willl the appropriate technical skills),
the value of avoiding repeat PTCAs may not
be truly reflected by its impact on individttal
health alone.

Although we tentatively [avour the picture of
efficiency suggested by the cost—effectiveness
analyses, some caution also needs to be exercised
in interpreting these. We had concern about the
meaning of cost/EFS, where the main event beingr

prevented is repeat PTCA, which arguably has
greater resource consequences than personal
health consequences.

On the basis of the above we conclude that there
is evidence that initial costs to achieve a reduced

late of repeat PTCA may be. largely off—set by the
savings this brings about. However, the confidence
with I.vhich this can be asserted would be greatly
improved if the resource neutrality of coronary
artery stents could be confirmed, using more
rigorously derived cost data.

Finally, two points should be noted: liistly, that,
despite some infonnation on costs and a health
economic analysis, conclusions concerning the
efficiency of stenting relative to CABG are
hampered by a lack offully published effectiveness
data; secondly that. although eii'ectiveness data
exist showing the relative benefit of stenting
relative to PTCA in AMI, no relevant cost or

health economic analyses were identified.
again prohibiting conclusions.
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Chapter 4

Discussion and conclusions

Results summary

Stents versus PTCA for subacute IHD

(Le. mainly angina and unstable angina)
General

It is important to remember that whatever
llle results of the evidence examined, we have

implicitly accepted that there is a role for stem ting
in treating acute closure occurring during a PT(3A
(bailout or rescue stenting). The evidence for
this is mainly observational, but convincing. The
main alternative in this situation. an emergency
CABG. appears to have worse outcomes, and
has major resource ilnplications.

BCIS audit data suggest that increasing stent use
has been associated with a reduction in emergency
CABG. However other technological advances
could also contribute to this change over time.
Although not part of the elfectiveness review, two
small trials provided little support for prolonged
balloon perfusion balloon inflation as an
alternative to bailout stenting.

Finally the availability of bailout stenting does not
obviate the need for recourse to emergency CABG.

Effects and effectiveness
The key points are shown in Box 6.

Costs

The key points are presented in Box 7.

Cost-effectiveness and cost-utility
The key points are presented in Box 8.

Stents versus CABG for subacute IHD

(i.e. mainly angina and unstable angina)
General

Understanding whether elective stenting is
effective and cost-effective in the management of
complex patterns of coronary artery occlusion, for
which currently CABS is the preferred method of
management, is critical to planning an appropriate
balance of provision between the two main modes
of coronary artery revascularisation — PTCA and
CABC. The importance of this is compounded
by the fact that the two sets of procedures are
undertaken by different professional groups
whose skills are not obviously transferable.

Effects and effectiveness
Seven randomised trials were identified (three

with sufficient information to make some entry in
our study characteristics table; four without such
information, detailed in the table of excluded

studies). Unfortunately, none of the trials have
reported their results fully, although a number
have completed recruitment. Currently. there is
thus no rigorous evidence on the eli'ectiveness of
stems relative to CABC. However it seems likely
that such evidence may become available over
the next 2 years.

Cost:
(lost data are available on both PTCA and (IABG.

All the provisos concerning the available cost data
mentioned above apply.

Cost-efi'ectiveness and cost-utility
One health economic analysis was identified.
This is based on an ongoing trial, but clearly until
confirmed and fully published effectiveness data
are available. this analysis must be regarded
as speculative.

Stents versus PTCA for acute MI
General

In order to interpret research comparing elective
sten ting and PTCA for acute MI, we have assumed
that PCI is at least as effective and cost—effective as

medical acute management of MI. Although we
did not specifically review this evidence, this seems
reasonably well established.

Effects and effectiveness
There are a good number of randomised trials.
with more in progress. Unfilrtunately the results
of those that have been completed are devalued
by incomplete or poor reporting. Although we
have not examined these studies in as much detail,

most of the issues highlighted in the analysis of
trials on eleclive stenting versus PTGA in subacule
IHD seem to apply.

0 The PTCA arms of most of the trials actually
allow bailout or rescue stenting.

0 What constitutes bailout sten ting in the PTCA
alone trial arms varies, and does not only
include stenting for acute closure, but also
for suboptimal PT(LA results.
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BOX 6 Stems versus PTCA for subaeute IHD: key points on effects and effectiveness

There is a good volume of randomised trials, with many more in progress, Unfortunately the results of those
that have been completed are in many cases devalued by incomplete or poor reporting.

Interpretation of the available published trials is complicated by considerable clinical heterogeneity manifested
by important differences in:

— II-[D sub—types investigated

— slanting strategies used
— anticoagulation strategies used.

The PTCA arms of most ofthe trials actually allow use of slenls when acute closure occurs during the
angioplasty procedure {bailout stenting). Thus it is inaccurate to interpret the results of the trials as the ilnpact
of stents versus no stents.

Further, the definition ofwltat constitutes bailout stenling varies. In some trials, stenting occurring in the
control arm appears to have been undertaken not just for acute closure but also for sub-optimal PTCA results.

Thus, effectively trials compare treatment lmckages Comprising:
— the PCI

— rules for and patient preference for crossover

— antithmmhotic therapy.

There is a consistent difference between treatment and control groups other than use of stents, especially in the
use of more intensive antithrombotic therapy. This could account for some of the difference in observed
outcome, currently wholly attributed to slent use alone.

Aside from the quality of reporting, the quality of trial Conduct also needs to he taken into account.
Randomisation processes were often inadequately reported or sub-optimal. Further, steps to increase the
objectivity of outcome assessment, although difficult, were rarely attempted. This is important to maintain
validity, as in the absence of blinding there is clear risk of decisions to rte—intervene being heavily influenced by
whether a patient was allocated to elective stenting or P’TCA alone.

Although the above points introduce important sources of uncertainty, the following effects appear to have
been established:

— stents decrease total event rates (generally consisting of death, MI and need for re-intervention [either
repeat I’TCA or CABGD; the summaly OR from the meta-analysis is 0.68 (95% (II. 0.59 to 0.78}

the main component of this decrease is reduced numbers of repeat PTCAs'. the summary OR is 0.57 (95%
Cl, 0.48 to 0.69)

because of the relative rarity of events, it is impossible to be categorical about whether there is any impact on
deaths, M15 and CABGs

it is impossible to be categorical about the effect on being angina-free because relatively few trials have
measured this outcome.

This pattern exists whether outcomes are examined in the medium term (4—1 1 months) or the long—term
(1—5 years).

The general consistency of the results, with the possible exception of the effect on angina status, suggests that
the [tracked clinical heterogeneity noted may not he as important in assessing the effectiveness of elective
stenting as it might at [inst appear.

Although not conclusive, there is no obvious evidence of publication bias.

There is insufficient evidence to draw conclusions on whether prm'isional stenting (observing initial PTCA
result, and only inserting a stent if deterioration in the initial result occurs} is an effective or cost-effective
strategy relative to routine insertion of slenls.

There is insufficient evidence to draw conclusions on use of stems in small coronary arteries (where the lumen

44 of the coronary artery is < 3 mm).
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BOX 7 Stems versus PTCA for subacute IHD: key points on costs

There is a considerable amount of recent, routine and published cost data.

“Whether considering the procedure costs, the hospital costs or the wider costs of stents relative to I‘TCA, there
is uncertainty. manifest by wide variation.

Some of this variation is likely to be due to rusting method, although it is difficult to substantiate this owing
to poor reporting of the method by which costs or prices were derived. We have placed greatest reliance on
explicit methods, which in practice meant weighting more highly bottomiup or microcosting exercises.

It is unclear to what extent the following potentially very influential factors on cost have been taken intoaccount:

— established use of stents in routine P’I‘CA practice, particularly for bailout stenting

— trends towards using multiple stents.

Failure to take account of the first of the above would have a tendency to overestimate the cost differential:
failure to take account of the second would have a tendency to underestimate the cost differential.

With these provisos. there is a cost differential, stems costing more than P’TCA. The cost differential is smaller
when wider costs are taken into account.

9 There is a considerable volume of recent published health economic analyses, relating effectiveness and costs in:

— mist—effectiveness analyses, particularly expressing cost/EFS

— cost—utility analyses. expressed as cost/QALY.

On appraisal, all analyses examined had important weaknesses.

The overall pattern from cost-effectiveness analyses is that cost/EFS is less for elective stenting than PTCA,
particularly in more recent analyses. [11 these the increased initial costs of stems are almost completely offset by
savings resulting from reduced need for rcvascularisation.

Although [ht-rt- was some concern about the interpn-latiun of the measure cust/EFS, when: the main event
being prevented is repeat PTCA, the implication is that use of'stents, at least in the context of the trials on
which the cost—effectiveness analyses were based, could be cost—neutral.

The overall pattern from cost—utility analyses is less easy to discern, there being much wider variation, hilt
marginal crnt/QALY in the region of £2ll,(HHl—30,000 are typical.

Thus the cost—utility analyses appear less encouraging, partly reflecting the apparently low perceived personal
health value of requiring a repeat PTGA after the Initial procedure. However, there is very little evidence in the
literature on the impact ofslents on quality oflife.

The view ofthe general efficiency of elective stunting thus seems to be dependent on the type of analysis used.
Based on a limited exploration of the data we believe that this difference could arise from general differences
in cost differential between stems and P'TCA. The cost-effectiveness analyses tend to use bottom-up costing; the
cost—utilityr analyses tend simply to use prices. We believe the latter method of costing is less likely to take into
account important factors influencing cost,

A further important issue relevant to the interpretation of cost/QAIX figures, is that although the health value
of the main event avoided — need for repeat PTCA — is correctly attributed a relatively low health value, this
does not take into account the potential value of avoiding repeat l‘TlCLA to the wider healthcare system. This
may be particularly pertinent in the NHS where there is evidence of significant, under-provision (if
revascularisation procedures for severe IHD. In a situation where there is an imperative to increase
revascularisalion rates, and where it may take time to develop capacity (i.e. increased numbers of' staff with the
appropriate staff with the appropriate technical skills}, the value ofavoiding repeat PTCAs may not be truly
reflected by its impact on individual health alone. 45
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' Randomisation processes were often
inadequately reported or sub-optimal, and
steps to reduce the bias introduced by the
dilliculty of blinding to treatment allocation
was rarely attempted.

Similarly. although the above points introduce
uncertainty, the following effects appear to have
been established.

U Elective sten ting decreases total event rates

(genelally consisting of death, MI and need for
re—intervention [either repeat PTCA or (JABGD.
The summary OR from the meta—analysis is 0.39
(95% Cl, 0.28 to 0.54).

' The main component of this decrease is
reduced numbers of repeat I’TCAs. The
summary OR is 0.44 (95% CI, 0.25 to 0.74).

I Because of the relative rarity of events, it is
inlpossible to be categorical about whether
there is any impact on deaths, Mls and CABCs.

' It is impossible to be categorical about the effect
on being angina—tree because relatively few trials
have measured this outcome, although one
large trial found a significant difference in
favour of stems)?“

Costs

No cost data specific to the use of stents or PTCAs
in the context of acute M] were identified.

Cost-efiéctiveness and cost—utility
Similarly, no health economic evaluations of the
use of PTCA in comparison with stems in the
context of acute MI were identified. The absence

of such information is critical because of the major
structural and resource implications of widespread
use of either PTCA or stenting immediately
after MI.

Potential methodological

strengths and weaknesses of

the technology assessment

Strengths
We identify the following methodological features
as being particularly robust:

' a series of clearly defined questions
' a comprehensive search strategy incorporating

both published and partially published material
I duplicate application ofinclusion and

exclusion criteria

' detailed assessment of included study quality
0 duplicate data abstraction
' use of meta—analysis to amplify the assessment of

patterns of results across several trials assessing
the same intervention.

Potential weaknesses

In systematic reviews. publication bias is always a
potential problem, and although the compre-
hensive search strategy is a defence against this
and the funnel plot showed no obvious evidence
ofpublication bias, the possibility of it can never
be completely excluded. Related to this is the
major constraint of the lack of complete inform-
ation on finished trials. The response to requests
for further information from lead authors was

poor but understandable given the relatively short
time-scales involved. Collecting missing outcome
data could be important for two reasons:

I it might allow more definitive conclusions
on rarer outcomes like deaths, MI and

repeat CABG
0 it might provide reassurance that there is

no selective reporting (Le. reporting only
outcomes that show the intervention in its

most favourable light).

Ideally it would have been useful to explore
completely the influence of different variables
on the pattern of effectiveness results using meta-
regression. However, although available time
was a limiting factor. so too was availability of
complete data, which as indicated above was
outside our control.

In the review of economic evaluations, quality of
available cost data was a major limitation. Without
clear methods it is impossible to assess the degree
to which important costs have. or have not been
included. Not undertaking our own de novo
modelling of costs and effects might also be con-
strued as a limitation, but our own view was that
in the time available we could not overcome a

major short—coining of the cost—utility estimates
(in particular. poor assessment of costs using
micro-costing techniques). Finally, as for the
effectiveness data, additional efforts to explore
the differences between the various economic
evaluations identified could have increased the

certainty of some of our conclusions on the
general efficiency ofelecu've stenting.

Important issues not addressed by this
health technology assessment
Key issues that this assessment did not encompass
include the following.

0 The evidence base for use of stents for bailout

stenting.

Medtronic Exhibit 1414



Page 61 Medtronic Exhibit 1414Page 61

* The relative effectiveness of different stent types.
O The effectiveness of PTCA + stents in those

patients for whom the risk li'om FTCA and/or
(JABG is currently perceived to be too great.
These patients can currently only be offered
medical therapy, which in the specific situation
is unlikely to be offering complete relief of
symptoms attributable to IHD.

- The evidence base for newer technologies
(e.g. laser and minimally invasive CABS}.
However, although possible in theory, we are
not convinced that it is possible to predict
how stenting will relate to developing
technologies, particularly whether it will
be superseded, and if so when.

0 The impact on PC] of dillerent anti—thrombotic
regimens, particularly glycoprotein lib/Illa
inhibitors. The assessment also did not address
the issue of whether the newer antiithrombotic

regimens added to PTCA alone without use
ofstents may achieve some of the benefit
currently attributed wholly to stent use.

Conclusions

' In subacute lHD, especially stable angina and
unstable angina, there is evidence for the
effectiveness of a strategy of using stents rather
than PTGA plus recourse to bailout stenting
when acute closure occtus.

0 The main impact is on reduced need for
repeat PTCA.

0 Although based on RCTs, the available
research is open to bias and hence there
is not complete certainty.

0 Our tentative view is that used in these

conditions and this way, stents are likely to
represent an efficient use of resources.

- However. the conlidence with which the last con

clusion can be made would be greatly improved
if the resource neutrality of stents could be con—
firmed. using more rigorously derived cost data.

0 The evidence on the relative effectiveness

and ellicieucy of stents used p1ovisionally
is inconclusive.

' Outside the use of stems in subacute IHD, the

effectiveness and/or efficiency of stents use is
not known.

Implications of assessment

findings
NHS
0 The main conclusions relate to an area of

practice — elective stenting for stable and

Health TechnologyAssessment 2000; Vol. 4: No. 23

unstable angina — which is already well
established. In this sense the findings of this
report serve to confirm that the trend for
increasing use of stents is reasonable, with
the important proviso that its cost neutrality
is confirmed. If this is the case, complete
diffusion of the technology should have
minimal consequences.

'- Unfortunately, research on ell'ectiveness, cost
effectiveness and cost—utility is not available to
address whether further expansion of stenting
beyond these indications should be encouraged
or discouraged.

0 For many important stenting applications,
research appears to be ongoing (see pages 5
and 15), suggesting a further reassessment
of available research evidence and health
economic evaluations would be valuable in

1 to 2 years‘ time. This is particularly true for
the following areas:
— use of stents provisionally
— assessment of the relative impact oi'dili'erent

types of stents
— use of PTCA + stems relative to medical

therapy in patients thonght to be unsuitable
for PTCA and/or CABG

— use of stems relative to CABG in subacute IHD

with complex patterns of occlusion
— use of stents in acute manifestations of IHD,

especially acute MI.
a In our opinion, further expansion of stent use

in these areas should await the reassessments.

0 In addition, there are a few areas where little

ifany research appears to be on—going, and
these are described in detail in implications
for future research.

Patients and carers

0 Making individual decisions on the most
appropriate treatment for severe IHD is dillicult,
both because of the highly technical nature
of the subject and because of the perceived
severity of the circumstances in which patients
are required to make that decision.

0 Because individuals are being required to make
such decisions, an important task is to convey
infonnation about the relative benefi ts and

drawbacks of PTCA + stents or CABG, clearly
indicating the circumstances in which the
balance of these might favour one or other
option. A concern is that stents might be
misperceived as a panacea.

Implications for future research
A general message from this assessment is to give
a clear indication to researchers and industry that
complete reporting of any trial data is essential.
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Discussion and conclusions

Even if a peer—reviewed publication is not feasible, ‘ better cost data, using,r explicit micro—costing
a properly prepared manuscript should be readily 0 impact of stents on severity of angina and
available which gives details about method and quality oflil'e
results, including information on all outcomes 0 eilectiveness of newer technologies.
measured in all patients who were initially random-
ised. Conference abstracts and press releases are Finally, such is the importance of clearly
insufficient. and effectively lead to the exclusion establishing the effectiveness and efficiency of
of potentially valuable information in this sort stents compared with (IABG that careful consider-
ofexercise. ation should also be given 10 whether further

targeted research would be valuable in this area
Specifically. we believe the following areas in too, despite the fact that there is considerable
relation to the use of stenls need to be addressed: ongoing research on this topic.
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Manufacturers’ submissions

Health TechnologyAssessment 2000; Vol. 4: No. 23

Appendix I

All of the submissions were used in the review to

look for new data that met the inclusion/exclusion
criteria of the revie“r for both ellectiveness studies
and economic evaluations.

The table below details those submissions with

original data (not available elsewhere) that were
used in the review.

TABLE 9 Submissions with original data (not available elsewhere) used in the review

Company

Biocompatibles Ltd
Biotranik UK Ltd

Boston Scientific

Cook (UK) Ltd
Cordis

Guidant Ltd

Jamed UK Ltd
Medtronic AVE

Sorin Biomedica UK Ltd

Effectiveness

I’ (5V5)

« (OPUS)

Data extracted cost

I

5’

V

Economic evaluation

1/

K

59
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Database

MEDLINE

BIDS ISI

EMBASE

HealthSTAR
n on-M EDLI N E

Cochrane Library

York HTA

York DARE

American College
of Cardiology
conference abstracts

Google web browser

Cardiosou rce

(http:llwww.
cardiosourcecom)

National Research

Register

Effectiveness search strategy

TABLE Ill Electronic databases searched

Yearsl‘date searched Search strategy

I989—Nov I999

I989—Nov I999

I98CPSept I999

I992—Sept I999

I999 Issue 4

Sept I999

Sept I999

48* Scientific
Session. I999

Oct I 999

Oct | 999

Nov | 999

l in addifion to those found in MEDLINE

Conferencelrewriew

Circulation 93( I 7)

Circulation 96

Circulation 94(3)

European Heart journal 20

European Heart journal I?

European HeartIournal I 8

Coronary stenting current perspectives?5

Perleth M, Kochs G. Systematic review5|

Health TechnologyAssessment 2000; Vol. 4: No.23

Appendix 2

Total no. references

(first I 00 investigated)

See Table l2 I99

Coronary + stems + trial$ 302

See Table D 209

Stents and coronary and trial I2

Stents 266

5tent$ 25

Stent$ I4

Stents 224

Stents 2I28

Stents 32

Stem“ 203

TABLE H Handsearch ofconrerence abstroccslrerfews

Year

I998

I997

I996

I999

I 998

I997

I998

I 999

No. of RCTs found

9

Results

No. of RCTs found1

l9

4

6|
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TABLE I2 MEDLINE efi'ectiveness search strategy

Search history Results

| Randomized controlled trial.pt. | |9,|96

2 Randomized controlled trials.sh. H.626

3 Random allocationsh. 39. I76

4 Double blind med'lodsh. 56.793

5 Single blind methodsh. 4.547

6 |or2or3or4or5 |69.645

7 Animalsh. 2.922.596

8 Human.sh. 6.535.986

9 7 not (7 and B) 2.323.349

IO 6 not 9 |60.83|

| 1 Exp stents! 8.056

l2 Exp angioplasty, Lransluminal. percutaneous coronary! or exp atherectorny. coronary! |55.820
or exp coronary aneurysm! or exp coronary angiography! or exp coronary arteriosclerosis!
or exp coronary artery bypass! or exp coronary care units! or exp coronary circulation!
or exp coronary disease! or exp coronary thrombosis! or exp coronary vasospasm! or
exp coronary vessel abnormalities! or exp coronary vasels! or exp internal mammary-
coronary artery anastomosis!

l3 l0 and II and II I64

l4 STENT$.mp H.636

l5 ID or I4 ”.636

I6 IO and |2 and I5 I99

62
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TABLE l3 EMBASE search strategy

I0

ll

I2

Search history

Exp randomized controlled trial!

Exp controlled study!

Randomised controlled trial$.tw_

Exp randomisation!

Exp double blind procedure!

Exp single blind procedure

lor20r3 or4or50r6

Exp stent! or ‘ste nts’. mp.

Exp coronary artery! or exp coronary artery aneurysm! or exp coronary artery anomaly!
or exp coronary artery atherosclerosis! or exp coronary artery blood flow! or exp
coronary artery bypass graft! or exp coronary artery bypass surgery! or exp coronary
artery circumflex branch! or exp coronary artery collateral circulation! or exp coronary
artery constriction! or exp coronary artery dilatation! or exp coronary artery disease!
or exp coronary artery fistula! or exp coronary artery ligation! or exp coronary artery
obstruction! or exp coronary artery pressure! or exp coronary artery recanalisation! or
exp coronary artery spasm! or exp coronary artery surgery! or exp coronary artery
thrombosis! or exp coronary blood vessel! or exp coronary care unit! or exp coronary
haemodynamics! or exp coronary reperlusion! or exp coronary risk! or exp coronary
sinus blood flow! or exp coronary vascular resistance! or exp coronary vasodilating
agent! or exp coronary vessel malformation! or exp left anterior descending coronary
artery! or exp left coronary artery! or exp right coronary artery! or exp transluminal
coronary angioplasty.

7 and B and 9

Limit ID to yr=|997-1000

Limit | | to human

Results

39.3 32

888.862

L439

2.454

32,633

2,400

900.5”

T.89I

#11626

4 ID

235

209

63
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Appendix 3

Cost search strategy

TABLE 14 Electronic databases searched

Results

Database Yearsidate searched Search strategy Total no. references No. cost studies found.

MEDLINE I960—Nov I999 See Table .‘6 35 0

NHSEED Nov I999 Stems 4| |

MEDLINE See effectiveness See effectiveness See effectiveness 2

effectiveness search search strategy search strategy search strategy
(appendix 2) (appendix 2) (appendix 2)

HM Government, I999 NM NM |
NHS Executive —
reference costs'30

*in addition :0 MEDLINE cast Search {Table I6)
NM, not appIicab-‘e

TABLE l5 Handsearch ofconflarence abstractsireviews

Conferenceirewiew Year No. of cost studies found'

West Midlands DEC coronaryr artery stems| I998 l

Wessex DEC coronary artery stemsIn I998 I

Wessex DEC LMW heparinsm I999 I

Eumpean Heart journal 20 I999 2

*in addition to MEDLINE cost search (Table I6)
LMW heparins, lbw molecular weight heparins

65
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TABLE 16 MEDLlNE cost search strategy

Search history Results

l Exp ‘costs and cost analysis‘! or exp direct service costs! or exp health care costs ! l5,853
or exp hospital costs!

2 Exp stents! or ‘stent'mp 4.987

3 Exp angioplasty, transluminal, percutaneous coronary! or exp atherectomy, coronary! or 24,555
exp coronary aneurysm! or exp coronary angiography! or exp coronary arteriosclerosis!
or exp coronary artery bypass! or exp coronary care units! or exp coronary circulation!
or exp coronary disease! or exp coronary thrombosis! or exp coronary vasospasm! or exp
coronary vessel abnormalities! or exp coronary vessels! or exp internal mammary-coronary
artery anastomosis!

4 l and 2 and 3 43

5 Limit 4 to English language 35

66
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Economic evaluation search strategy

TABLE l7 Electronic databases searched

Results

Database Years!date searched Search strategy Total no. references No. cost—utility!
cost-effectiveness

studies found.

MEDLINE I960—Nov I999 See Table l9 59 5

NHSEED Nov I999 Stent$ 4| I

MEDLINE See effectiveness See effectiveness See effectiveness I

effectiveness search search strategy search strategy search strategy
(appendix 2) (appendix 2) (appendix 2)

3m addition to MEDUNE costefiieaiveness search (Fable I9)

TABLE 18 Handsearch ofsysoemau'c reviews

Review Year No. cost—utilityicost-effectiveness studies found,

West Midlands DEC, coronary artery stentsI I998 4

Perleth M. Kochs G. Systematic reviewSI I999 |

Industry submissions I99 4

gin addition to MEDUNE cost-effiecziveness search (Table I9)

TABLE I9 MEDUNE cost-efiecfiveness search strategy

Search history Results

I Exp stents! or 'stent’.mp I0,I78

2 Exp angioplasty. transluminal. percutaneous coronary! or exp atherectomy. coronary! or I56.43I
cxp coronary aneurysm! or cxp coronary angiography! or cxp coronary arteriosclerosis!
or exp coronary artery bypass! or exp coronary care units! or exp coronary circulation!
or exp coronary disease! or exp coronary thrombosis! or exp coronary vasospasrn! or
exp coronary vessel abnormalities! or exp coronary vessels! or exp internal mammary-
coronary artery anastomosis!

3 I and 2 2.477

4- exp cost allocation! or exp cost connol! or exp cost of illness! or exp cost savings! or 61],le
exp cost sharing! or exp cost-benefit analysis! or exp ‘costs and cost analysis'! or exp
technology, high-cost!

5 exp cost-benefit analysis! or exp health care costs or exp quality of life! or exp 44.540
quality—adjusted life years!

6 4 or 5 78,748

7 3 and 6 59 51
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Appendix 5

Tables of results of review of effectiveness

TABLE 20 Excluded RCTS.‘ lHD. stem versus PTCA

Study acronym Patient group Intervention
or author

ADVANCE“

BESMART”

BOSS”

COAST-“’9

DESTINMISSJSG

FROST"

GIPSI62

MAJIC“

RAP“

153
Sato

SISA“

SCAR“

STENT—BY”

svs‘“

TASCIwJS?

IHD

IHD in small
arteries

IHD

Details
not available

IHD

IHD

IHD

IHD widt CO

IHD in
small arteries

IHD with CO

IHD in
small arteries

IHD

IHD

IHD in
small arteries

IHD

CO, chronic coronary occlusion

Stent

Stent (Bestent)

Stent (Palmaz—Schatz)

Stent (coated Jostent)

Elective stent

Stent

Stent

Stent (VViktor)

Stent (Bestent)

Stent

Stent (Bestent)

Stent

Stent (Palmaz-Sc hall)

Stent

Stem; (Palmaz-Sc hall)

Comparatods)

PTCA

PTCA

PTCA (Optimal)

(a) PTCA
(b) Non-coated stent

PTCA with

provisional stent

Optimal PTCA

PTCA (gradual inflation
at optimum pressure)

PTCA

PTCA

PTCA

PTCA

PTCA

PTCA

PTCA

PTCA

Reason for exclusion

No patient follow-up informatlon

Allocation of patients not complete

Allocation oi patients not complete

Allocation of patients not complete

Results for only some of the
trial participants

Results at 6 months for only
half trial participants

Allocation of patients not complete

Allocation oi patients not complete

Allocation ol patients not complete

No patient numbers in either arm

Allocation of patients not complete

Allocation oi patients not complete

No patient numbers in each arm

Allocation oi patients not complete

No patient numbers in each arm
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Appendix 5

TABLE 2i Excluded RC'l's: lHD, stem versus CABG

Study acronym Patient group
or author

ARTS” IHD (SNUA)

AWESOM E" IHD {unstable
myocardial
ischae mia}

MIDCABH IHD

505” IHD

SA. stable angina; UA, unstable angina

Intervention

Stent {Palmaz—Schatz
Crown + Crossflex.

multiple)

Stems. notablator
or laser

Sten t

Stem:

Comparator(s)

CABG

CABG

Minimally invasive
CABG

CABG or minimally
invasive CABG

Reason for exclusion

No details of number of patients in
each group (NB. industryr submission
data}

Allocation of patients not complete

Allocation of patients not complete

Allocation of patients not complete
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TABLE 22 Exciuded RCT5:AM.', stem: versus PTCA

Study acronym Patient group Intervention Comparator(s) Reason for exclusion
or author

BESSAMIT4 AMI Stent PTCA Allocation of patients not. complete
(heparinised Wiktor)

CADILLAC“ AMI Stent i abciximab PTCA i abciximab Allocation of patients not complete

PRISAMT" AMI Stent (\Niktor) PTCA Allocation of patients not complete

1|
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TABLE 23 Excluded RCTs: lHD, other comparisons

Study acronym Patient group Intervention Comparator(s) Reason for exclusion
or author

Rodriguez er al.” IHD Stent Medical treatment Trial of stent versus medical
(Giantunco—Roubin)

GRACE” IHD with Stent PTCA (prolonged Allocation of patients not complete
failed PTCA (Giantur‘co-Roubin) perfusion balloon)

TASC lll'a IHD with Stent PTCA (prolonged Trial of bailout stenting
failed PTCA (Palmaz-Schatz) perfusion balloon) (not elective stenting)

72

Page 86 Medtronic Exhibit 1414



Page 87 Medtronic Exhibit 1414

Health TechnologyAssessment 2000; Vol. 4: No. 23

um:Eats

 

 

 

 

13

Eu....3.£3JuquunuELoqutau—Co£332.:2239....conga?5.8.5:”:um...nmu}...flowA”EacfiuEEuEEmA.mcflEEm_v53.505xflmOZuLOH_flmm¢>9—920“.:O_m_.__uuo_NE_XOLQ5£05230:EB.:o_mo_p098£5?55.5
.m_E0m.._um_3—230?

 

Medtronic Exhi it 1414

5.83;5.5.55.5..30;AflmsumfimEfimvLOFE.Eumo.cosflzmaogucm3noucszuou.EmHmEfi_..__.._n_m<(DE.EmHm_u__n.Enducmum:EumufiEEEOU.EEOE_Egg?:1.fl.mEmcd.DI_innu_umm._w>.9833.Emmy..manEEfi.Eumo.mcn;EEcmA.LBwEgvEEmv$me69.0.6.a__._o33.;332326.00.....n__._-30__£332mo3.39.3.mmo.9303_0..__._m_._uw_oEm_u_..E_vv_m_._pm6:96»...35.30?Lo_..ouE_£3.59»$3025...E_.__u_wudraw;._o...wE_._0u0couNEtna?—ozmcouxm.32.6.5__2“520.6.aEmfiumucmEsuovmEmc<.m:_n___uw.+_.._...__.._n_m{{UK.0..__n__u£_:.and.TagsEmum.cDfiuEMNOuficmup:o_u~u__u_.__m..u_._oUucmufimEOquxmOI_2...".gmasap—gumm—EmoakfiEmu?9.9.3.Eumo5.3.”:EE._LuumEmESEnA55.3.:E03362.2.6“.033533%_m_._o_5.:m_v5:32.13cfluxuu.m:o_uo__mu£23:2....manEEE..28:onRonAfinEomEEE:_u_muAfimzumhmEEvRowv“Ea..._c_um_:quu_u.._m3fats.0323Egan...(PE.o_oEmE..&_n.Em<“scum306855228{ann55;;_2may“:.2062262DI_a:mwmmhm9303.0“.imam...9.9.3.53crop.“EmE._.umemfiEEmA:5thE033%2.67.2.023602.5%9.2EEm_vEtna—0910*...pr0@6:23—_mu£u_a_u_:E.manEEE.£8...quRonA.SmEomSfiE:_u_muAflmgumhmEfimv96+v”—9.....cozmfimnOuficm3{rotax5323:_.._n_m<(nth.w_OE~E.=E_U.:EnducuummcofiwufiEEucoU.13h55?,_Z025:.m:0_mw_3w?—OI_amumwmmm—th.wmegvEEmA
wicomflca“5.53.:uu_mum_n._u:~.m:o_EEm_vmun_:0m3_._mE:_u_mu.53ng...._o_pm_:ma0u_u_._m3:oufi__u..__n._p.._ou53.553:93E2nu.5532.5:30;.chxfluRUE—umfimEfimvJEEP...”3353....5303.333m:506225:(m.m_cEm_u_Lhn___u__.__.._n_m{{Ukm.m_0Em_u_L.E:u.End.Enum_mmwm>9.95».cOfimEEE._m_um0_:E_u_._mm_m_.__mOI_wulomFZmmeme330..“handguns—Guy339%:o_u:o?.3c_v3.53.53.53.5n39.“.053._omu_ao..Eo.._._u_u:<AmvgouuhunEoUmu_aonEE.._u_H—:<:o_u:o>huuc_:o_m3_uxmEgan—u:—ucuwum5.9.2.!»3.3m3:22.35.238.x...aUEufi”5.5....I«OE3B9.3:3»dl.3.51have»...emmama

Page 87



Page 88 Medtronic Exhibit 1414

Appendix 5

nozfipzou

AELEmwx3393(2.263%:
M2

_.__._.mn_w_._,5:de5.33.533:
M2

“.35ng€me52RaniaLouannEauv
(0.5(Uku—(PE(PE{UK(PE

muflunEgstucdaufoudnnnEoU
Erin"3339.3<m<.2_uao_u:.

m2
coEzouoEcafiH.230...._.__.__n_m4ELEM“

6523356:32..
«2

:tmtm‘sdf:Euxmv,umEowflza_occ£uE:_u_mu5:053:35.553»;._.__.__n_u(€39.“:o_u:o>._0u:_v333E253:

.03..an8:12can:.w.a}.r.Ruucuttabq:8...go9.38::gauntsauna?GEES—nu;“mm...Hmm}.—
Augumflsin:

3on
9:3“=m>>vpcupmAflasumfimfifimvEupmAugumflsév

“Em:
BaguetauI323-353

Euum
Adagumhmfian:

Eupmcom—:23“:—

952Rmmv”mg.205253225.3me
9.62

3mm;_:__._u_>>_ZwEZQfi.mmonv".95__._o_3_33?,£8»5259.33.532ENE._acoEummh”2323ch3_._o_pmu_v_.__~._p_._ou
x2

cosgzmaogucm3:o_pmu_u:_m._u:ouJew?_553.,F;60:.:8m:EB~85-uEiuozwuEwmofiLmuEm“A.59.:._3£353.Ewoagg93>5038525baa;£22.;qu33.EEm.~A5...an2%£3me
mtg—tasigma—nim—

mmtmflm02::.m:o_mv_26:295
men;

EEanvgouoEguEEmA.m:o_mo_23:33...6>62#3«meta_wE._u_._n_~L0«Ewcd.Amen:EE2vRamA(UK3.5.88...”32.53350:33.52::.9.:O_mw_29.5535%EEmAm_._o_EE2vUmqu3.339%2my"comm:26c.aEmcm0392:.6£33m(PEmou__._mu.__mE_un_on_:mtmrEOtcmLon3ugo=mH558Lug:O_mw__AgouoEguEEmA«:2EEm_v#9”A$3.33,co_wo_.502.fiEuEUgmo35259.3530.6m:_m_._<3.53.5

DI_DI_DI_DI_DI_DI_asp—m
:u_m:_u:_«cumin—

 

o:_._._.m<mo_._mz_>>"some“a:Fzflazmm2...?“uEmEv.:éEEmLOLHSNLOEhcgufiroam
EEEEE.268.5.3623“.”EganI(UK33%.823m.QIEHUM3305.8233332.

4T.

Medtronic Exhi it 1414Page 88



Page 89 Medtronic Exhibit 1414

Health TechnologyAssessment 2000; Vol. 4: No. 23

no:$.28

15
.3.....-.33.o

”0.00%.3...5.0.6....3.0.39.5.5.m......onEE.......E.......§ohm.05.0.803.33.12228.§U€2.32”a....12an“...a.£0.r.gauzuEEtKE2....82:30....5.02.3.60....5.3.5:?«.0.mm...
.._...~n_m...umxuofi7.3.52.0E323Stand.www.comficn.mccmsuE:.u_nu._._.._mn.m...,5...de

crane;.0c=u_n_0_u.u,c...n.m<$.0Emu.._an..uup...5.6.2.30m;.26....E5...“...:m.u.mb..n..3.um_u.umn_330..“LoumgaaEOUV
.00.;02”EvanOZnmE.x.una+(U...«0....{Uku—

mu.uonEo=._u.u:<anyhauwuunEoU
EOEDELEE.cmbxo—uH6.5...9;6:80...umxuoE_U::E.uE3.u_mu.:.L.n_m<flmEouflca.9.chE3235.8.3.5.o_0Emv..:.h_._u.cnhxmnEtna»...._._....n.n(.5.310...0:612...“aria..._.__..n....m3draw;.0.»Susan.m_oEmE.=E__u..._....n.m4.:m.u.mb..n_kn..uflufimfl9.30..»00.":0E303mu.aonEo...._a.u:<

0303:.00(0.......3...umfiEGEmg.umfimAmEE.33m
00.0.9.5“.(U....00.:umflEOUcnxAdmsumfiafimav0...qu€2.60...“uo:Evie_u:mUmfimhmEEm.nmE.x.un.~+ucaum.uafimameé.Ewe.Tog:Emum:o.u:o>gnu:_

:05...0.0.“
.mzontofluca.EEm.A5.05....»EEmv630m...59....._“:3..Ew.m{an3v.5.9.5.3.8060.3036MOEEGU_<U._.n.3030.3..G3.»“a80.2...qu.3260.5%...0205Duco.umu.u:.~..u:Ou.930h#20..“Eu...“3...”....93....cm5......).2..."BEE...”£05...mumfiLonasEouacmXaiEOU.flcoEmum003.6.730...an—_A:o.uummm__uLOWE.mzficuumSEE...._0.5.50.2....EEMNv0qu3000:20.0.5....$2.0..6.530..0...A_9_.__..:Fox.6505c..couflzwmeuca9.33239.....209.32.Nv20.3.qu5.3.3)...9.0.3.m........_oEm55.3«0.......50930:000...60.3033...00:03:02.....EmuhN55.2..<>U.Eumiuuc_u....~._u~._u..._£35309:033«CHENEuuuENE._ufluflggn

£9».0
co.uu_._....302.2.50JEEP...".350“NA9:03...030“...was...».ammAum>._50.5.9.8?“3m:o_umu__u_.__u.=.._ou.030n55.3.2

.m20.53.5:0.m:_uxu23.....233..288...“...0650530......I«0....322.5:3»GITMUV..0320...REP...F...uqmfi. 33.2.2.0.30.5.0.20....u._._n_~._mo.m:nE0...5.3.505.3.80.Umdfl..5.2.3....__....2noa.27...50.3.3..._mco.uu::..0330%?EEmflA.395...00:20.2_:0.mo_032.05.b.3033...53.303.3...A..50EF..2255.+.88.EB...82.80.6(or.£8.m.AE?

 

.020...393«3..AguacuumEEo.m|o.m.335668mA235$.m.Eum...um.H.289?.000:02.605.3030.0m..._m.._<.03:9...“:€5.3—>520.53.350.3.0:—

.30....vmuziuo

5.3GI_o_uOmm_u
.33.;0003.000

5.;0....37300030....3.1.2.5...
cfiw£9...

50....30.5....0....__75.0.3.9.0.5.553.».02.0.3..55:95.5Evan

Medtronic Exhi it 1414Page 89



Page 90 Medtronic Exhibit 1414

BEES

35:.E3(UH;LmfimumflEnfiEE

Medtronic Exhi it 1414

Appendix 5

new:222.3...Cu5.;«2“23moz12Eopm1293",o_A009.:210.5€823.£59.2562.56.8052man:55:56
uuumEEou{DE40...“.Lay—mRomAEEWmA_mmmu>L3”...325.351”.3...on3:23...30625:95;..Eafimoacm...o5.82:m:_u_ao_u_u.bfioztouimam.»$0.6».Um4U.24._mu_:__uEn...»nuumEfimm0Ufir;_.__._~n_u.._._.__.._n_m<Eon“02.5530...._.._.._n_m<Amen»...wear...Eupm.co_pm_:m~0u_uc~on:o_umu_v:_fip:ouv.3_A.9623..»_E_._.n=.:3.0UUmxdfiEEhmv.3356

:90vn..m:o..m2.6%“522.23woo3...»..wa.xsamhmscwfiE55magma3.50“:c:mEEnEusnonmanu(0.5$6.39.?.Enmgm.coE332ucufi.3553$2..5Loy.”noflegcax-o_m.._m.3concamafi.3632..."coEzouoLacafi(>0£39..2253:2:23qu6wammA0U53..dram;._.__.._n_m4”Emu“oZdiam;...__.._n_m4.£935.53ucuum.:o_um_:mm0u_u:mnu:o_u~u_u:_Eu:oU"Ema2:00n_Z_._.DI_3.0._.U(n_mEugen...mc_..aon.v__:u.aumwfioficw5:9:m..5.—mfifiimcawhimflam5:53:2an“.035:3*0100%.5£23Paw...vo__ob...3_._:.._o_mw_$0.5:3RmE.flEifin—aanE.garnish.“323.353:£22.;qu3&3...»ng.955:5..«335mA3533*0REE.A3533.0Rmm:5EB...x_u:o_..2n_.mBEoEu.53?!»(:3;map»...uwpwEmfiDU:38w:__u_ao_u_u,:_.__am<(PE2.6522».:_.__n_m<3309:2301._.m.6gonzoEoé”So;anvEEmA._..o0_Z_._.5...;n=.__§.E_<Um0.r
£031:quOH

“.20an".(PEcozgzwnogucm9Eu...30:munflwLou»...uogEogaxconfiscfihcou:SoEg—uEEnv__L_._.5:52:3...(UK.3225._z<.6m<u.up.»3%...2382.“.20EELS;Fafimfimfifimv.mfiOflEEfiEmu....<U._.n_Loan:6:«EumA._.5o_r__._.DU53;5.33.EEQGI33»OZ_..__.._n_mm...__Lmn_mIucwfimFitLoon..mcuiiuuupcuumJED—Em.cGBu-fiumnuumeEGUDI_326ummucucwIRaniaLouannEauv€39.“:o_u:o>..0u:_v£33....utopianan—hm.5535Lomu_uunE2:u_u:<aurouunnnEoUmu_uunEE;u_u:4:o_u:u>._uuc_Egg—Em.:o_m5_u:_ucumummEhcuhfi#5..“359:3....268.8.3623“.EganI(UK33m...856.QIEHUM330....8233uqmfi.
ab7.

Page 90



Page 91 Medtronic Exhibit 1414

Health TechnologyAssessment 2000; Vol. 4: No. 23

1..1.

35830833..«Law»_ml_mmumHESS“4U...n_mfiflm.33".E(Uku—‘3_m_._o_m_>o._&Loadvom__.:0u:nx0333.:3.35335:95:30“..235:RonA:ES“9.;AflmfimhaEfimvcupoEEvSEnA.92v2.53:$.8382(PEummawx3:323.50.9“oz5on“.50;5v55;;_2EEomv.309,295DI.;2,mDQOem:81:
“3:6me“03now“u+E.3onLox2.495.82:0.m22.3m«2b33993Le299m01.t23::m.._.<mm_n_PU....5505:_Xucfiuuqxwm:—anh_v.335uafiLSEOc.ucucbmwb3.3m:.ucmb:~_:wm0u_u:mnum:o_umu_u:_uogfino”.38...838azuEuaob“5%30::€239.85as$.55:(UK2an£33..(UKiguana...”.(U._.n_Remv£3:on3533933%BfiEOucmxE9.»m:o_pmu__n_E0u33m.bfioatou.6393?3:3qu6.:«XEOWHHEEccacucowaLOIBouSmEomflca3:55....339.296“62.36EaE._89%£33..uEaflmoacmHun—"ESE:_u_uu6:55.23”.:”EwanEBE:_u_mu69.5522“A396wwfiEv.5mn3t=u.EEmflVquwEmfiwpm__quE_room.nEhnw5:39.£152<U._.n_”meantEsau;67.39%5on328$!.92EEcmA223..5?(PEEmmvuusmOI_S_m<mUOuwmeEou.«0...;L9:num_E0u:ax

40Emu3....vaAflmfimhmEfimvtouuflmuam+035“Cu53.,mc_u_n_o_u_u.c_.__n_m<EwanOZoEEuoUfi.Ehafla“:me$3..anrho?32£93;1%m_ADI.a2.2200330...“handguns—Guy339%53533:;3.33.53.53.53.9%.553._omumaDJEEp—xucdAmvgouuhnnEoUmufionEELHm—cd:o_a:u>._uuc_:o_m:_uxu:o_w:_u:_9:035.“—Ehceuagnawnanggopa.26Bfitouaufi”22:3I«0k.332acoumdlfimbm.8335.2.3....emmama
Medtronic Exhi it 1414Page 91



Page 92 Medtronic Exhibit 1414

Appendix 5

33:28

33.38?£dia...”3398:£2.8..“5._.5“EM3%.:as.“oo,n_zm233.9:SS”33:3%33.33m::8.:Bum$43me:fine3”?”Hatemm”:at.:”my.”(up...555SE.2
van—Lona;333..ES9.923350“HR“—tufiEavrfiLE5manna—OLD

“353:6535:?oz“353:6535:?oz
m2fiodv339%EB»_.__cuEPBX“353:5pcmchmfi020.503....an“End_n_._ucumin!"—moucgatzu255.0:

ms.OURn..__>_(Rm.3._EaRmH_.4598.3.(mI.OUI.__>_(uamdm.__.Ln_fin:.43$5.3.(mI.00Lia.I.EmI.4:I.(mIUm.I .:14.SEQ.._2....NT?.43$0.3inI.OUI___>_<37.2._Y_m98.45won:inuu_um_.._auu.n._.m.._uuczwmmn

£32333.“3:33“EuummEobcE«LEE?IGI..5...«0K2menu”flux33%..mmuqmfi. 5.68.3EEEQAE«832a43¢€3.59szLongs:EekEflmtmu.2...notoafl$9.:3532£3:.3.353:.Bofifin5...
”_Rmflmdm”.32mm.«2“—Ram00”3mm;mHm

“.32“..anowncum!

88a:«cmatawE5"g02m2m2now.now$8.Bu0:.m2:33”45$anown«.2
03.9.0

49—...mucflumhaircuts—u...mucmfimnd:.30...*0.02

"3tufiEquE6:

:Lu363.5.)3.3pmSofiuuma:+_wmfimfummmfim312mhmzmmLoo—2ELoEhanudhvsumsT.

Medtronic Exhi it 1414Page 92



Page 93 Medtronic Exhibit 1414

Health Technology/Assessment 2000; Vol. 4: No. 23

nu:Eaton

Q23Bax.
«2

32:32.“fimé“SE3332:3323.“Em
x2x24U._.L

£2
£3.EE58.3EE3252::33.3I+.._

m2m2£53...2.5.2
twang—9.5—...me5593339.0AGEunfiEquEE533.320

#2

mvucfiotfi235%?325o029.6%(UkmE.520dancmHERE5COED);OLD—)—
«2

332m:Umtamn.“mucuLutfiLm__._u_t~n_022.22.3an“E...”_~_._u59:52.mwucwgmtfi2.3.5.2..
I.OUI.__>_(I42m$3.<3IinI.OUI__E<Rodm.__>_n_mafia:.<DIim

Ram..EEmmzuflszw"$50I.OUI___)_(m2.+_.__>Eflfld.‘.43“3.3.(mI.OUI___>_(I._Zn_I.45I.(mRe.OUwmo__Z<mam._En.gnu_<3I.46
minor—Hunks“.oczwmnu

33.662362533.23weasovcfi23E?IGr....3...«PEm...acofiuflum38.05Econmm332.
19

«vomHEonnfiL323...Ea...“”centfi6.:.0383.$9.:333..5335..LEE?.BofiEn2....
M2mflw.m_mdm“Sabinm.+m”—Rammm"—RImdm

:32anthwas.302

B”a”9:m:aim?5.3:.mm2mm“aduh...3.55"3vam_Eovcm._.02
0mm

mmm5....mg

..

hmHm.i

M2«.2m2m3m225mm.»
u0m_Eo_u:u._macaw—mn—6:.30...

+0.02

mo_._mz_>>:qua:Hzflwzmm3...:“uEm__._v_$9..th.5555.5EEO...“xvsum

Medtronic Exhi it 1414Page 93



Page 94 Medtronic Exhibit 1414

Appendix 5

hm:Epcou

Kc

gm;

3%:N8:526$2.:33232..aE:_Q33;.Ed2:m33;a$.22.0
«2(UL...

sfidat;$2.:$22$338:”Em.:2:N33.3:280
x23545ED.2

van—Lona;333..ES9.923350QR“—tufiEavrfiLE5manna—OLD
“35.5%“.30:5002mmuchEuEducEmfioz33u332»(PE5munmnmzuEN..5591“3:332?pcmchmfiDZEgoEflma2.3Emoficmtam_mu_c__uE353E__o>>0:203..."—an“End_w_._ucumin!"—moucouoE—u3.55.0:

woo_.OUI ._Z<Raffle._En.I35when._{m3:93305::Rmd:mfiOLOUamahsis:R03__Z<Rmfim.=.&N3....43$0515I.OUI__Z<awe.__)_n_xmdh_<Dmadam{mIUm.I___)_(I42....I.45I.(mI.OUI__Z<I.__>EI.45I.(m
uu_um_.._auu.n._.m.._uuczwmmn

“QuamHmmfins—flmdmn.«3.2m6£2£2
“.32“..anowncum!

wm3h0:3;$249—..-

mmwono__3:N2mu...mum
"nuvuflEn—ucfl62

9055?556.389.$35“52E9:0mmand«2own«2vogEo—ucflan.3
8m8wm2.2033:.

tau_Eo_u:u.._mucmfimnd:.30...*0.02
3.3.3623“.2533EBvmanvcE23E?Ior...La«PEE8:3»“MUM32.05

372085sizflmam382%__Lamas...2.3:2LocusunoEhanudhvsum.323nuuqmfi.

Medtronic Exhi it 1414Page 94



Page 95 Medtronic Exhibit 1414

Health Technology/Assessment 2000; Vol. 4: No. 23

BEES

33¢:5.:33d$200Hangmoms“$0.:Sam0ooooo03._aan._a:0:£53..2.5.2
twang—9.5.33..5593339.0AGEunfiEquEE5333.20

andH5man...”#53EcoEoz’20Erunway—Ema“35.55%235:»?oz
x2

$7:98»“:3“E(Ux_u_._m~_Emm_o._uumm_o_._u._mnb._3:9;99%(0.5E:23quturnEmceexocEzuhuta.E;«23%imam;ENE“.2;3039:.3:33.5sz2.22.3an“E...”_~_._u59:52.mwucwgmtfi2.3.5.2..
989.OUI___)_(Rmflv._En_Rfm.5...$0.?.(mgoo..OUfimdm.8.me0E53.:14.R.No._En_[45$63.(mgo..00I._Z<\.__>_n_[<3\_<mwas—V

.mEmcmo:EmcuOego..OUI.__)_<madam.__)_n_.33...(3fifmm.dmminor—Hunks“.oczwmnu

“—«3wamacm30.233.mfindmmdmu.fimd.9.3
:32anthwas.302

mtmomcmwm(Ohm.

N?won0m9.“3:25
"3vam_Eovcm._.02

“Eugen.“éuuzmmfifi3:«2mmmam3_O._.U<n.mn39“52mm...“5..3_<Uw0._.
5...:no

owkHm.XUOucwItupfiwp02___EUOmmG2.333.5555.5tam_Eo_u:u._macaw—mn—EEO...“6:.33.+0.02bun—ummu._um_._oUE§.__u2533EBveasovcfi23E?IQT...La«PEEacofiuflum3305Econmm332.
Medtronic Exhi it 1414Page 95



Page 96 Medtronic Exhibit 1414

Appendix 5

33:28

I.OUI__24I.__..._n_«2[<32525:Gm_.3mum}:uoEnEOUx2I.(mm2mumnoonegowhammomm:.SSE_vOUanwfd

av:.=&mat...
33A:aswhofig.45

$0$0“353%235%“02x3..(m«.3$3was“828mEwéuo332%?I.00“cachmfio...Icon—25vI._Z<5:2302ao_z_._.IE“.9.522;8%u__._n_m._mo_mcmI.45x2x2+.mu_:__u05.33I.<m$2onNBNIx2:_<U,mm0UI.8I__z<

IE“.l.32.
I<312m2x2I.52mmw3mm«2210:“So..OU[£4a..$.Eam“3mm

0$3:_mzaj
o252m2_<mwe.mmmm:.m2“208%,;
O

(HUI—h—Mariam

0:203..."—uuo_n__m.__m.5535LoAGEsum“FEM_u_..u:mmtfian.uufimtauudhmsu“.32“..an(Uh...mucflumtulEO-EEmucmfimnEhcngudtau—Lona;£33..£529,8920moucouoE—u3.55.0:u:__ommnemscan!6:Fuck*0.025-55EUR“—tumttaucflE5manna—2n."nuvuflEuucg.02
3.3.3623“.3:33EsbmanvcE238::Ior...La«PEEBcwuubz32.05.823mmuqmfi.

2B

Medtronic Exhi it 1414Page 96



Page 97 Medtronic Exhibit 1414

Health Technology/Assessment 2000; Vol. 4: No. 23

flhn0
$2$13mum}:nocBEoU10....”—$.53...53E

133%..3.33..5529589.0QR“—uoEEo—ucfl5.5332.20
“LOSExut3.339228tummuEnEmcEmt0...osfimany339.“m

m2
9.503".an“E:3.359.52.“mu—33$“."5.5.3.—

83

cemmbfinamhumans£26E33.5..mafiaEekupaoELQ£Show,

LOUI.:)_<I._Zn_Li...

I.(mxZowncanat“xZ
I.OUI.__)_<I.__Ln_1.5...

I.<mm232mm.mmm.wmm
29:33

3.520393...“-xuyAanub(Dha—mucmfiwuuflEouEEmung—ma.0c.__ummnwascum.)—.o:.30...+0.02"3003E322.02BEEUEE»0:583EavumquvCE235::I9....haSEn)azopmmhum.8335.
.2E30t2.25:FEED.5535noEng—Eu."#563:9...mmmums.

Medtronic Exhi it 1414Page 97



Page 98 Medtronic Exhibit 1414

Appendix 5

nmzcwcou

one:noéueEoZ.uSquSEdz....6963599.56qu

3.2“35:35to":02m$3gain”:3”5non...SEE“:consumaogucaUmiUmof:3...”E"spam:E:353...?“momma“scumEmma:m_as;£3.3390333deacon.x_om_uo..a“o...pan—En.thuumLgm.Emu“50:5".“5332«a.n_:nr_m.9923Etam...«Ea—umuntn.mOZmun—0.5mumfimmmm?woxfikxflkmbwauEmnEmOn
Um<Uo«mmacoummficoEm.6»,mm8ma50:3“53quRmUm(Um3232“mm“a«.2.EmucfiEon5.5.3};mme,3.8832oZ3.3u...633.)EEOEm3.,bmzumLmnofioQ__(.m.~A12_EBENE9_E~E:ouo=uuuv523EB»0m<Umx"E:mmEOENELEEAmE02m...50:33330...an_<U._.n_333m:RuMEomuAvstand.manyLEE:ama}uflflm52022.3umSofiumm322.53.3“II3995.5.m4._02.3363...R:39955335.610me_._u_._oE_Lowma9QM.5¢Z_gofum2shat?)_u_._um_oEmt_.=E__u20323235.83;x3501ucm:EuxouEvan—EvangmumucuEEou33mumEomficm_m_._.._m.._uE:_u_mu0129.53:850:333quwe«GE“.232am9;“BwemmEOEEEEmwe,.xuoano»fiwmmmkabmzufimnoumon359:m5*0m(Uwm2.33:qumm39:0dz_9623530:3“won:@335.g._0m<Uogm3:tatm‘sigumgwaogoa2.5%.5332Rm_<U._.n_3332«mm:OEEE:mbxmv_E002m3%0.5.123knsue—m3.x_thmemmmania_Eu:_uuhouse—“0...“.Lop—uan.5taquvE_Eu:0ukumuEEcoflcuzuu—E31633?.no:£30..»953wasm_u?u.._u—_u_3:o_u.wm_Eov:m._EhcnzusE2...muszugunwflE9...mgsusunun.cumucfliuufic.Manna—“.4.vmumqancorn—.339hamafia—.-muficuumuE—Lhvaum225%.26£33.cmfimuIGI.3...«0t.9,menu”flux33%..onuqmfi.

4B

Medtronic Exhi it 1414Page 98



Page 99 Medtronic Exhibit 1414

Health TechnologyAssessment 2000; Vol. 4: No. 23

3:2:on

umgumo35559.“23mw>_pm_._._3_m:oSEES:50:33332$2a...Ivacuum.5:am
Ears—dub_8__uoEmadfimdUwRH”Ewan“30:3“.0330...Rh

Um<UmR.:4me328?.Rd63%39.323.mflafi.Rm”Hahn—umEszE.Eo>ommo._u.RH

62%3553.3:.mEEE.0.52,KmE05?50.ucuum“30:33230..«men
ML¢>OmmOLUc0c0_uNELO.t.__025.5.53332and”IUm<Uwmm—"ucoum

“52:3“53quRmUmiUu32quR.
um<Umum_

UmfiUumm.35.5"(Uku—flu3:3“3:359:33230..a:5:12.75...3230..$222630.6:0co_p~E._o.E_oZton-3:95.9520".533%.::ofl:9?.3£E0...—moustwnofl50¢avatar—on
Acozflugu{9&3ngEB«Eon2.63anSuzpfmnopmoao_oEmn_._xn___u“Emcrates_aco_u__uuaufiuwzmufl35350:93233230.535:9:_Low2053:36_u_._m:tnfm?K_w>_um._wn_o._wn_3230.55.8%;“EmcfluxouEwan—EwnomhnamtLmnMEmho_oEm_u_.in___u9;MEmmm:t_n_m<2.2m_o._u_._ou.E:o_u:u>._mu:_53.50395:0__SmfiOZ9.2m_o._u_._n_u.E:EucmZmuEE”8330...”.cc__Sov_aE_:_E”an.muucoLoEu333%02bmzufimnofioQmsucoEmLou.m.monadpmm2.ESENE3coeaouoacmsn.buzufimnoumom5:9:_L2nowemm2.632532m.223.5concwtuufi5“2330.5:0=52".029.95.2u:0u330230..no:£30..»couscoEUufi:_.muu::_1<_

290m3::

«a»mu»OZ0202we,mu»02
“manage—uwasnigh—£33noSofia—Tonya

3.5393EsE353%Ior;La6:aas:“by.BEE3:32..322. 2:5;323.0%333m32was“82vflfim52333””oz$38“5205328E:36v33””oz:o_uum_Eo_u:m...9.359:

no»we»no»no»3...may.

85
aizflmawaomim__L392,2.3:2ma_._mz_>>:Ummxwe,a:pzflmzmm

oZ
”Suzanna?!

22...:"oEm_:v_banana.5EEEK553m

Medtronic Exhi it 1414Page 99



Page 100 Medtronic Exhibit 1414

Appendix 5

83:28

2.2“35:3.5coucotous£96395:0:o_umE._ot.__02E“Eatuuoh:u=5muOZEoEuafluuEmto«Each—v.9529:62_o._u_._0uuuumuo=mm>_um:._uu_m:0cormELouE:o_u~_:m~3_u:~_.__xtmEuEmaE9:“conflictoz0...Inouzoum“0cRu.moucEvEu2.23%oZ
:Obcou5a2"macaw355235:_:53332wmmtEmauflmnofiod3.5.96flszpmuh:oE30uoLacwiA35535$2mEucuum$5593“:0coquLouEEachcoucutfifi5“Eu3239.30:33233$20...I330%no;finREV3333398;36303:.

90.28E“rumanew
A83”50:3quzmwfiv$0.53:33.35:3chquE25333?.RR;196305.R210,0395.“35332305336303:.EuEumubEmEumub3.2.8uflmuo=~5552352580:."bozufloaoumoaedAE9:m:o_pm_>uv02E9:»:o_um_>wt02umMZ_EEENEopcrank?)

:23me{059395umx_u>_pm._macpm0am_oEmu_._E_u”22:39.:can.bmzuflaagaa:9:meucuumscrewing—E“.352?233.5350;55.:_hem.m952:23230..wanE9:Eozgfiv02m."anzZ_£352..on5&ng
buzufimuofig“EcoEm._o._of3m.m

EuEuaEu33:035:58.;3m2_£352..9Eats:_o._p_._0ut3mu0=mm>_pm_._._3_m:0:oumELoE“Emnu»mEmhEOEm—utfifiE9:“counter...02o...I32.03no;“3$325323=2“qu
mania_Eu.._0u

ton—NEUE_o._u:0uvoumfl—uficoflcuzuu—E31033?.uo:£30..»E9..—muszugdnuflEur...mgstunun—cumucgguufic..uuu::__u<.
WLOUmHui

0Zwe,we,we,we.we»may
house—“0...“.1:5m_u?u.__u—_u_.$ancoin—Egan.

c2335.23£63spawnI01:9“«PEE9qu33305.823on332. tuuflw32A25358L3bauflammv3.33"ozv38“32Eng”oz@933uOZ3202.6vufiom3295E3“.335:o_uum_Eov:m._.a352..

mu»3»no»no»

N10$§Ou8¢<m305$;s..3_<um0.r02“2...:“a332.81
“or3»

3:53:52

abomew31:80;.553.5Ehcnzuui=36B

Medtronic Exhi it 1414Page 100



Page 101 Medtronic Exhibit 1414

Health TechnologyAssessment 2000; Vol. 4: No. 23

EuEumuhum‘fitoflszumuh_o._u_.=uuuflmuo=nazumEuuficocow—NEE?59¢Bosnian.02O:I“.85.;“cc$2wLm>DmmOLU:0CO_HMEL£=_DZ
:o_uaELou_c__mE_:_E“an.ucmEumwb:0_u:m>LmE_33m3080:“E9;50:3.52quKw”30305039.3%02”COEHNOLHucweumgu_0._u_._0003.30.?:035535“.332?E0:2253302Eoé22:33".02

ucmEmeu
mEucwum5355353030:“50:0,...00332R?E9:w:0_um_>m_u02033:2;.9520".030315:03:9?.3:_E0...—mousuhwnofl50¢mugsfunufl

n__._9_m.223.5con—.05355“9.3303co:83oz95%.228gocoucotougE“0.51305:0=5m1029.6%.938(.ocoucetoufiE“950305:0=5m—u0285:9.363..3:25300_._p_._0E_5.,bwzufimngmg3mgon052839.9m.953E535235E“Ea—uwuea:0=32"._nE_EESn.£35..thEEK—am02032m.2ucoU300230..no:£30..»:omucotgfi:_.muu::_1<_

81

5.5%?“ban-figquU2:E33.9.095.Eat:EEELQE«Sam.
_mm}_we,mmay_OZ“manage—u9.00mwas20.53.6533van»:no:ofintufiofl

3.5%EsE353%Ior;La6:aas:“by.38%.3:32..32:. no.5”32330.5.cougEoucf23:00$30.5.couaflEovcf23300322.5vufiwm03m.»qu:o_uum_Eo_u:m...9.359:

3.,mm?mm»mm»mm»
”95:333....

3%an2122::FEED513.3,:whamwo3250212200353.5EEEKEvan

Medtronic Exhi it 1414Page 101



Page 102 Medtronic Exhibit 1414

Appendix 5

bmafiwfiou
m2m2m2

3,_3.__3+Sm
x2x2

0o3+m.“_IT...

NHm._

12«.2x2

3w._

\OO‘

12«.2

12x2x2

“1'

12d2«.2

Wm0M

m2«2
m_2

h-
m___

12x2

00
Eu...335%..Huha:on5...memmmkaEnrctwp—“Smcfimfimn—uugnu3:033__mflth

m2m2
_.n”m2.”mmmmc3296?:

mdm__R

.2an?0.5.2
«2QMw12ma9omdNvm._m=Rc.2want.0

o.mTm

o.__m¢9.

3_ca
$2

to_to_2..._Iu.3_oo
1212

oooooooom._mooooo0gmr—£36

21I...12nmmmom9:mm.2+2*12m2
owowQ.N?mm

8_mommomhmmomm

1353;5
m23%cm1533...c_2%0m12x2Eamon:—Ean;c_3330...E3%3_S_%o_._c_

<U._.n_#53(UP;8on(PE“:me(PEEmum<U._.m#55(UP;83m(Ugh.acmum(Uh;”cmum<U._.m”caum(PEEmum(Uhm5.55(0...;Baum

n:avg—.362n__..->..c=ou_ass—vanes.—
EE5.;BEESso:wasva.

__75mg?2Lat...m(52.22.?)$quh~__._.zm:.m_2m_m«2...:amEmEx3-95.15:Lu368.6....8.3S50.3uum::mem$2325253.32%.5536LoEhEEUflh—uaum
5.58..332%scaééfiIGI.3...«Gt.23:3“”flux33%..hmuqmfi.

Medtronic Exhi it 1414Page 102



Page 103 Medtronic Exhibit 1414

Health TechnOIOgy Assessment 2000. Vol. 4: No.23

use...3E...

.29E...0-5.:

9a

53E?“§3u£EEGm55$2.2“uniEB...5:29:95.—mEomh«0t5.5.uEquou"53.36va,
.313...c..333...c..333...:.fining...:.333;F__Baum;5a:$932.36...3.3.32.0"—6.5139..—flae3%22.35I9....5.Stamagenta8233:8a33:

5.2.33...—m.._.<mm_n_2_<U_my_OU3.05%325.63235....2083s_.souu_mhm.:._.2m_._.m_fi_m_.55.;.3ELF—End513m

 
Medtronic Exhi it 1414Page 103



Page 104 Medtronic Exhibit 1414

Appendix 5

TABLE 28 Inchtded RCl's: smears vs PTCA for IHD — short-1m event rates and re-interveMon

BENESTENTBH‘ Stem; I8 6.9 8 3.I 0.4
PTCA I6 6.: 4 L6 3 L2

STREssm’ 5mm l2 5.9 NR 2.45 4.4
PTCA I6 19 8 4.0

9
4 2.0

STRESS II” Stem; STRESS [I patients cannot be distinguished fmm STRESS patients, so no data
PTCA reported here

Eeckhout et of.” Stem. 7.| NR 13 NRI
PTCA 7. | 0 0

Versaci et aI." 5mm NR NR 3 5.0 NR
PTCA 2 3.3

START’H" Stem. NR NR NR NR
PTCA

Knight at or“ 5mm NR NR NR NR
PTCA

BENESTENT II27 5mm I6
PTCA 2|

R556” 5mm NR
PTCA

WIN5'-'°" Stem. 22
PTCA

ASTrial”° Stem.
FTCA

WIDEST'” Scent 6 3.9
PTCA 5 3.4

SAVED“ Stem. 6 5.6
PTCA I I no.3

EPISTENT‘W Stem. 5 I 6.4
FTCA 73 9.2

sn:c:o‘"""0 Stent 3 5.2
mm 3.4

assoc”I Stem.
FTCA

Hancock et at '02 Stem.
PTCA

TOSCA'W‘“ Stem.
FTCA

sszo'”s Stem.
PTCA

SARECCO'“ Stem.
FTCA

90
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TABLE 28 contd lncfluded RCTs:slem‘s vs PTCA for J'HD — short-term event rates and re-i'mervemmn

Study acronym Procedure
or author

STOP‘ '1 Stem:
PTCA

CORSICA' '3 Stem
PTCA

OCBAS '07 Stem
PTCA

DEBATE II"‘-‘ "-"7 Stem:
PTCA

OPUSI '61 Stent
PTCA

”p < 0.05, stem compared with PICA

Event rate

:1 $6

NR

0“ 0
I2“ |'r'.|

NR

NR

NR

NR

NR

NR

NR

NR

TVR

Some information fmm press release in the Cardis industry submission

‘36

CABG

:1 $6

7 0
— 0

NR

0 _

NR

NR

NR

NR

NR

9|
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TABLE 3‘0 included RCTS:‘event rate'definitions

Study acronymfauthor

AS Trial' '°

BENESTENTBH“

BENESTENT II17

CORSICA' '3

DEBATE "I |4.| l5.l I?

Eeckhout et at?"

EPISTENT‘W

Gissoc'°'

Hancock et aim

Knight et at“

OCBAS'W

OPUS' '5’

Restenosis SSG95

SARECCO'“

SAVED“

Sitco"Hm

SPACTo'“

START”-94

STOP' ‘2

STRESSBH"

STRESS II”

TOSCAIOl I O4

WIDEST' "

WINSHO?

Versaci at all“

ERACI I | '1”

SIMA'2|

Spyrantis et all“

ESCOBAR'“

FREsco'21

GRAMI'”

PAMI-Stent'“

PASTAI25

PSAAMI'"

STENTIM I I'“

Event rate definifion

Death. CVA. Q wave MLTLR

All deaths, CVA. Ml (Q and non-Q). CABG. PTCA of previously treated laion

Death. CVA. MI. CABG. PTCA. treatment crossover

MACCE — not defined

MACE — not defined

Death. CVA. MI. CABG. PTCA, treatment crossover

Any dud]. Ml, severe ischaemia requiring CABG or PTCA

Not defined

Death. Ml. CABG. PTCA

Not defined

Death. MI. angina.TVR

Death. Ml, CABG.TVR

Death. Ml. CABG. PTCA of target vessel

Death. Ml. CABG. PTCA. diameter stenosis 3‘ 50%

Death. MI. CABG.TVR

MACE — cardiac death, lesion related Ml. lesion related CABG or PTCA.

angiographic evidence of occlusion

Death. Ml. CABG. PTCA. recurrence of angina

SUITI of death. M|.TLR

Not defined

All deaths. CVA. Ml, CABG, PTCA

As for STRESS

Death. MI, any revascularisation

Death. Ml. vessel occlusion. CABG. PTCA

MACE — not defined

Death. MI, recurrence of angina

MACE — death. M|.TLR by CABG or PTCA

Major cardiac events — not defined

Not defined

Death. MLTVR by CABG or PTCA

Death. MLTVR from ischaemia

Death. MI, repeat revascularisation

Death. CVA. MI. ischaemia driven TVR

Cardiac death. MLTLR

Death. CVA. Ml. ischaemic TVR

Death. MLTLR by CABG or PTCA

*Some information {min press release in the Cardis industry submission

MACCE, major adverse coronary and cerebravascular events; MACE, major adverse coronary events
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TABLE 32 inciuded RCT5:s:eI1ts vs PTCA fbr iHD — medium-term event rates and re-imervention

Study acronym Procedure Event rate TVR CABG PTCA
or author

In 56 11 $5 n 96 n 96

BENESTENTBH‘ Stent 52* 20.I NR I3 5.0 26e I0.0
PTCA 76* 29.6 I0 3.9 53‘ 20.6

STREss‘H’ stent 40 | 9.5 NR I0 4.9 23 | | .2
PTCA 48 23.8 I7 8.4 25 I24

STRESS II” Stent STRESS ll patients cannot be distinguished from STRESS patients.
PTCA so no data reported here

Iat-cIthoutttni.‘m stent I0 23.8 NR 3 ?.I 5 II.9
PTCA I2 28.6 I 2.3 7 la}

Versaci at or." Scam NR NR NR NR
PTCA

START?” stent NR NR NR NR
PTCA

Knight at 61"” Stem NR NR NR NR
PTCA

BENESTENTIIF Scent 53* I28 NR 6 I5 33 8.0
PTCA 79* |9.3 6 LB 56 IS]

R556"S stent — I60" I61I56“ I0.3 6028 3.4 NR
PTCA , 27.8”” 42058“ 26.6 2076 H

WIN5'-'°" stent 634 mu 63 2I.I 3 2.7 57 I9.I
PTCA 77 26.8 50 20.2 5 I] 54 |8.8

A5TriaI"" Scent — I323 NR NR NR
PTCA — 2|.I6

WIDEST' " Stem: NR NR NR NR
PTCA

SAVED” stent — 26* — I7 — 7 — I3
PTCA — 39“ — 26 — I2 — I6

EPISTENT‘W Scent I03 I30 69 0.? NR NR
PTCA I63 20.5 I23 I54

SICCOWHDD stent I2 20.? I2 — 3 5.2 I0 |7.2
PTCA 27 45.3 23 39.0 I L7 24 40.7

GI550C'°' Stem: NR 3* 5.4 2 3.6 3 5.4
PTCA I2‘ 222 4 7.4 I0 |8.5

Hancock etaLm Scent 4 I33 NR I 3.3 3 I00
PTCA 9 30.0 2 6.2 5 I6]

TDSCA'W'" Stem: 47 23.3 I7’ 0.4 3 L5 25 I24
PTCA 49 23.6 32* I54 4 L9 4I I91

SPACTO‘“ stent I2‘ 30.0 NR I 2.5 I0 25.0
PTCA 22“ 55.0 2 5.0 I6 40.0

SARECCO'“ Scent NR I3‘ 236 0 0 I3’ 26.6
PTCA 30‘ 54.5 0 0 30‘ 54.5

'p < 0.05, stent compared with PICA

continued 91
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Appendix 5

TABLE 32 comd Included RCTs: stems vs PTCA for JHD — medium-term event rates and reimervenzfon

Study acronym
or author

STOP“

CORSICA' '3

OCBAS "’7

DEBATE "I |4.| IS.I I?

DEBATE "I |4,| I5,l l7

OPUS'M

“p < 0.05, stem compared with PTCA

Procedure

Stent
PTCA

Ste nt
PTCA

Stent
PTCA

Ste nt
PTCA

Ste nt
PTCA

Stent
FTCA

Event rate

11 96

NR

I6 22.2
I9 2?.I

NR

7 9
7 ll

— 5.3
7 |5.5

, a.I‘
— I4.9'

TVR

n 95

— |8.9
— 38.?

IE 22.2
24 34.3

NR

NR

NR

1‘ Some infomation from press refease in the deis industry submission

CABG

NR

NR

NR

NR

NR

NR

96

PTCA

NR

NR

NR

NR

NR

NR
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TABLE 3‘4 Included RCTS: stems VS PTCA for IHD — long-term event rates and rte-intervention

Study acronym Procedure
or author

BENESTENT“

BENESTENTB'

STRESS“

STRESS II”

Versaci et of“

START"2

BENESTENT II17

A5 Trial' '°

WIIDESTl ”

Slcco”

SARECCO'M

OCBAS'W

*p < 0.05. mm compared with PTCA

Stem:
PTCA

Sten c
PTCA

Stem:
PTCA

Stem:
PTCA

Stent
PTCA

Stem:
PTCA

Stent
PTCA

Stem:
PTCA

Stem:
PTCA

Stem:
PTCA

Stem:
PTCA

Stenc
PTCA

Ewent rate

I]

a:
so

BI‘

36
96

5|
6|

|8*

38
63

65
92

32
28

H
35

%

23.2
3 | .5

34.?
29.5

24.9
30.2

TVR

NR

43“
56"

24
3B

%

I 2.3
27.2

I L7
I73

CABG

n 26

IE 6.9
I3 5.I

30 I2.I
23 9.5

I2. 5.3
I3 3.9

PTCA

n ‘36

26‘ um
53“ 20.5

NR

39 I90
42 20.8

STRESS || patients cannot be distinguished from STRESS patients.
50 no dam reported here

| 3.3
30.0

| 6.9
29.9

| 5.?
22.4

I 6.93'
2646*

20.8
| 9.2

24. |
59.3

26.0
52.0

| 9.2
| 6.9

NR

27‘
52

NR

3|

NR

av
I4
3|

a

NR

I0
3

I 2.0
24.6

I6. I 5
24.5

24. |
52.5

I 7.5
I 3.6

4
3

NR

NR

U"

NR

H-L

6.?
5.0

L9
|.5

8.6
6.8

2.0
3.4

4 6.?
I3 2 I .7

NR

39 9.4
64 I 5.6

NR

I2 20.?
30 50.8

NR

6 I05
6 I02
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TABLE 37 inciuded RCTs: stems vs CABG for iHD — design, quality and execution

Study acronym Hulticentre? Method of randomisation Description of jadad score
or author withdrawals and dropouts?

ERACI "'1” Yes Not stated No [

SIMA'“ Yes Not stated No [

Spyrantis et all22 No Not stated No [

l03
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TABLE 39 Inducted RCTs: stems vs CABG for .‘HD — short-term event rates and minzervenzfon

Study acronym Procedure
or author

ERACI "'1“

SIMA'Z'

Spyrantis et a]. m.

Event rate

l'l %

Stent 8‘ 3‘6
CABG 28“ I 2.5

Stem; 4 6.3
CABG 2 3.0

Stem. NR
CABG

° p < 0,05,5tent compared with CABG

TVR

n %

NR

NR

NR

CABG

n 95

NR

NR

0 0
2 3.|

PTCA

NR

NR

NR

Medtronic Exhibit 1414
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TABLE 4! Inducted RCTs:s:ents vs CABG for .‘HD — medium-term event rates and reintervenflon

Study acronym Intervention.II No. Event rate TVR CABG PTCA
or author time followed up

n % n % n % n %

ERACI "'1“ Stenth': months 225 NR — I3.7‘ — — — —
CABG 225 — 4.8” — — — —

SIMR'1| Stem; — NR NR NR NR
CABG —

Spyrantis e: aim Stentfé months 50 NR NR NR M’ 23.0
CABG 33 3 9.|

°p < 0.05. stem compared with CABG

I01
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