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SUMMARY OF RELATIVE EFFECTIVENESS OF MECHANICAL
THROMBECTOMY DEVICES FOR ACUTE ISCHAEMIC STROKE

Scope

The aim of this project was to examine the effectiveness and safety of mechanical thrombectomy
plus standard of care versus standard of care alone, in adults aged 18 years or older with acute
ischaemic stroke in the anterior and/or posterior region. CE-marked aspiration/suction devices, and
stent and coil retrievers, were included in the analysis. The assessment of effectiveness includes
evidence from a systematic review of randomised controlled trials (RCTs); the assessment of safe-
ty includes evidence from RCTs, prospective clinical studies, medical device adverse event regis-
ters and postmarketing surveillance data on device-related adverse events. Outcome measures of
effectiveness considered in this analysis include the modified Rankin Scale (mRS) and all-cause
mortality at 90 days (primary outcomes). The National Institutes for Health Stroke Scale (NIHSS),
the Barthel Index, and reperfusion and/or revascularisation at final angiography were also consid-
ered (secondary outcomes). Outcome measures of safety that were considered included symp-
tomatic intracerebral haemorrhage (SICH), any cerebral haemorrhage, recurrent ischaemic stroke
at 90 days, and device-related adverse events (see Scope).

Introduction
Description of technology

Mechanical thrombectomy is used in patients with acute ischaemic stroke due to occlusion of a
proximal cerebral artery. Several endovascular techniques and products have been used over the
years to re-canalise blocked vessels. Techniques and devices used have included the injection of
saline or pharmacological agents into the clot and the use of various types of devices to try to
disrupt, catch or aspirate the clot from the patient’s bloodstream [1]. Intravenous thrombolysis with
tissue plasminogen activator (tPA) remains the standard medical treatment for acute stroke as a
comparator to mechanical thrombectomy under the conditions given by the guideline from the Euro-
pean Stroke Organisation — Karolinska Stroke Update (ESO) [2] (B0001).

Although tPA remains the standard medical treatment for acute stroke today, it has been shown to
have modest clinical efficacy in severely affected patients [3]. This is because, in order for the
administration of tPA to be effective and provide maximum benefit, it must be administered within
4.5 hours after the onset of stroke symptoms [4]. In the setting of large-vessel occlusions (or prox-
imal artery occlusions), it is limited in its ability to revascularise the occlusion. Furthermore, intra-
venous tPA (IV tPA) has multiple constraints, including unresponsiveness of large thrombi to rapid
enzymatic digestion and the risk of cerebral and systemic haemorrhage [4]. Endovascular treat-
ment with mechanical thrombectomy administered within 6—12 hours of stroke onset has been
suggested as an effective and safe adjunct to usual care, such as tPA alone [5]. The efficacy and
safety of mechanical thrombectomy is discussed in detail below [4, 6-9] (B0002).
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Health problem

Ischaemic stroke occurs as a result of an obstruction within a blood vessel supplying blood to the
brain. The blockage results in an insufficient amount of blood being delivered to that portion of the
brain. This can lead to deterioration in function which, if not addressed in a timely manner, will be
irreversible [10]. Delays in recanalisation have been demonstrated to reduce the odds of a good
outcome (A0002).

The target population for mechanical thrombectomy in this assessment is patients experiencing an
acute ischaemic stroke due to a proximal or large neurovascular vessel occlusion. Patients with
an occlusion of a major intracranial artery, such as the internal carotid artery (ICA), middle cere-
bral artery (MCA), or basilar artery, have a very poor prognosis if the occlusion is not opened [11]
(A0007).

According to the World Health Organization (WHO) in 2002, 15 million people worldwide suffer a
stroke each year. The incidence of stroke is declining in many developed countries, largely as a
result of better control of high blood pressure, and reduced levels of smoking. However, the abso-
lute number of strokes continues to increase because of the ageing population [12]. Stroke was
the second most frequent cause of death worldwide in 2012 accounting for 6.7 million deaths
(~12% of the total); it was the third most common cause of death in developed countries and the
most common cause in upper-middle-income countries [13] (A0023).

Methods

A preliminary working version of the HTA Core Model® for Rapid Relative Effectiveness Assess-
ment, based on the ‘HTA Core Model® for Rapid Relative Effectiveness Assessment of Pharma-
ceuticals 3.0, was used as the primary source for selecting the assessment elements. Additionally,
assessment elements from other EUnetHTA Core Model Applications were screened and included,
if believed relevant to the present assessment.

A systematic literature search was used in compiling the ‘Clinical effectiveness’ and ‘Safety’ do-
mains. This included RCTs published between 1 January 2005 and August 2015, inclusive. The
databases searched were PubMed, Embase, the Cochrane Register of Controlled Trials, Clinical-
Trials.gov, the International Clinical Trials Registry Platform (ICTRP), the metaRegister of Con-
trolled Trials (MRCT) and the Stroke Trials Registry. Data were also requested from manufactur-
ers (seven manufacturers provided information via submission files) and the Health Products Regu-
latory Authority of Ireland.

Selection of relevant documents was performed by two independent researchers. Only RCTs were
included in the assessment of ‘Clinical effectiveness’. For the ‘Safety’ domain, other relevant pro-
spective studies which contained information on device-related adverse events were included.
These were identified in the review of clinical effectiveness or through published systematic re-
views.

We used the Grading of Recommendations Assessment, Development and Evaluation (GRADE)
methodology to assess the quality of the evidence for ‘Clinical effectiveness’ and ‘Safety’. The meth-
odological quality of the studies was assessed using the Cochrane risk of bias tool for RCTs.

A manual search and basic search were performed for ‘Health problem and current use’ and ‘De-
scription and technical characteristics’.
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Results
Available evidence

Eight RCTs with a total of 2,423 patients were included in the assessment of ‘Clinical effective-
ness’; 1,110 controls and 1,313 patients who were randomised to endovascular treatment. All trials
compared standard medical therapy, including IV tPA, where appropriate, with standard medical
therapy plus endovascular therapy (mechanical thrombectomy with or without intra-arterial tPA [IA
tPA]). The average duration of the included trials was 33 months (range 24—80 months). The ear-
liest trial began enroling in 2004 and the latest in 2013, with all eight publishing their main results
between 2013 and 2015. Four trials noted that included patients must have been eligible for, or
commenced infusion of, IV tPA within 4.5 hours of symptom onset. The maximum time allowed
between onset of symptoms and commencement of the endovascular intervention ranged from 5
to 12 hours across the trials. A subgroup analysis was undertaken of the five most recent trials on
the basis that they were methodologically different (e.g. device generation and patient selection
criteria) from the first three trials.

While the overall risk of bias for each of the RCTs was generally rated as low, a number of issues
that could potentially have affected the outcome data were identified — one trial performed a per
protocol analysis [14] while the other seven were analysed on an intention-to-treat basis; one trial
did not report on all outcomes as planned in the study protocol [15]; and five of the eight trials were
stopped early. The quality of the evidence was rated as low for the mRS and moderate for other
outcomes of effectiveness.

The same eight RCTs also formed the basis for the assessment of ‘Safety’. With the exception of
mortality at 90 days and SICH, there was inconsistency in how these eight trials reported their safe-
ty outcomes, making comparability and interpretation difficult. Data on device-related events from
six additional studies (two RCTs and four prospective studies) were also extracted and analysed.
All six studies were performed between 2010 and 2012 and all were published in 2012 or 2013.

No additional data on clinical effectiveness or safety were obtained from review of manufacturer
submissions nor from the Health Products Regulatory Authority of Ireland.

Clinical effectiveness

The evidence suggests that the intervention is not associated with a lower all-cause mortality at
90 days (risk ratio = 0.89; 95% confidence interval (Cl): 0.73 to 1.09; p = 0.27) when compared with
standard medical care alone (D0003). This outcome did not change when analysis was limited to
results from the five most recent trials.

All eight trials reported data for mRS at 90 days, with data available on 2,387 patients in total. A
total of 42.8% (553/1,293) of patients in the intervention arm were reported to have achieved an
MRS of 0-2 (indicative of independent daily function) at 90 days; this compared with 32.0% (350/
1,094) of patients who were assigned to the control arms of the studies. The risk ratio for achiev-
ing an mRS of 0-2 at 90 days was 1.37 (95% CI: 1.09 to 1.73; p = 0.008) in favour of the interven-
tion; when subgroup analysis was performed on the five trials commenced in 2010 or later, the
risk ratio for achieving an mRS of 0-2 at 90 days was 1.72 (95% CI: 1.48 to 1.99; p<0.0001). The
evidence presented suggests that the intervention is associated with a higher likelihood of pa-
tients being independent, as assessed using the mRS, at 90 days post acute ischaemic stroke. A
high degree of heterogeneity was observed between the eight RCTs; this heterogeneity is com-
pletely eliminated by restricting the analysis to the five studies which began enroling from 2010
onwards. As noted, greater effect is observed for the intervention when the analysis is limited to
these five trials (D0005, DO006, D0011, DO016).
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Three trials provided data which were amenable to comparison in relation to the Barthel Index. All
three reported the proportion of patients in the control and intervention groups (total = 938 pa-
tients) who achieved a score of 295 at 90 days; 52.2% (240/460) of patients achieved this score in
the intervention groups with 30.3% (145/478) achieving it in the control arms. The risk ratio for
achieving a Barthel Index of 95 or higher at 90 days was 1.70 (95% CI: 1.45 to 2.01; p<0.0001) in
favour of the intervention. This evidence suggests that the intervention is associated with better
outcomes in relation to activities of daily living (ADL), as measured using the Barthel Index, at 90
days, with all three studies individually demonstrating better outcomes associated with the interven-
tion (DO005, DO006, DO011, DOO16).

While six trials reported on NIHSS in different ways and at different time points, all appeared to
demonstrate relatively better outcomes in the intervention groups — the significance of this is diffi-
cult to assess, however, given the heterogeneity in reporting. For example, the time of measure-
ment of NIHSS varied between 24 hours and 7 days post procedure. Similarly, while just two trials
reported on reperfusion at 24 hours, and again did so in different ways, both reported markedly
improved rates of reperfusion in the intervention versus the control groups (D0005, D0006, D0011,
D0016).

Restoration of cerebral blood flow on final angiography, as assessed using the modified thrombo-
lysis in cerebral infarction (mTICI) score, was only reported in the intervention groups as catheter
angiography is not standard of care for patients administered IV tPA alone. Scores varied marked-
ly across the seven trials for which data were presented and, while there are valid reasons for this
variability, it is difficult to arrive at any firm conclusions in relation to this outcome measure (D0O006).

Three trials reported health-related quality of life, as measured using the EuroQol Group — 5 Di-
mension Self-Report Questionnaire (EQ-5D); the results from all three are consistent in suggest-
ing that mechanical thrombectomy has a positive effect on this outcome measure (D0012). No
data were presented on disease-specific quality of life (D0013).

Safety

All eight RCTs reported data on SICH across a total cohort of 2,422 patients. In all, 5% (66/1,313)
of patients in the intervention arm and 4.8% (53/1,109) of patients in the control arm suffered a
SICH. There was no statistically significant difference between the groups (risk ratio = 1.07; 95%
Cl: 0.74 to 1.53; p = 0.73) suggesting that the intervention is not associated with a higher overall
rate of SICH when compared with the control (C0008). This outcome did not change when analy-
sis was limited to results from the five trials commenced in 2010 or later.

Seven of the eight studies reported comparable data on any cerebral haemorrhage at between 24
and 30 hours: 39.8% (450/1,132) patients in the intervention arm and 23.1% (214/928) patients in
the control arm suffered a cerebral haemorrhage. The risk ratio for any cerebral haemorrhage was
1.45 (95% CI: 1.26 to 1.66; p<0.0001). The evidence suggests that the intervention is associated
with a higher overall rate of any cerebral haemorrhage when compared with the control (C0008).
This outcome did not change when analysis was limited to results from the five trials commenced
in 2010 or later. However, it should be noted that the events included in the overall and subgroup
analyses included types of cerebral haemorrhage which may not be clinically significant.

The proportion of the intervention group suffering a recurrent ischaemic stroke within 90 days
ranged from 3.9% to 5.6% across the four trials which reported on this outcome. Three of the four
trials individually reported higher rates of recurrent stroke within the intervention group, one of which
was statistically significant (MR CLEAN). The pooled data from these four trials do not suggest that
the intervention is associated with a higher overall rate of recurrent stroke within 90 days, when
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compared with standard medical care (risk ratio = 1.97; 95% CI: 0.64 to 6.03; p = 0.24) (C0008).
When the analysis was limited to trials which commenced in 2010 or later, there was weak evidence
of mechanical thrombectomy being associated with a higher rate of recurrent stroke.

Just one of the eight RCTs specifically reported device-related events (5.1% of intervention group)
[4]. Relevant data on device-related adverse events were identified in six additional studies — these
reported a range from 2.8% to 13.5% of patients affected (C0008).

A number of questions related to ‘Safety’, as outlined in the final project plan, could not be ad-
dressed. In particular, the included trials did not present evidence regarding the variables which
may be associated with the use of mechanical thrombectomy devices and which may impact the
frequency and/or severity of harms associated with this technology (C0008). In addition, there were
insufficient data to perform subgroup analysis which could identify patient groups more likely to be
harmed by the use of mechanical thrombectomy devices, and relevant contraindications or inter-
actions with other technologies were not identified (C0005). Finally, none of the trials identified
potential harms that can be caused by those that undertake mechanical thrombectomy, nor were
issues of potential intra- or inter-observer variation in interpretation of outcomes, errors or other
user-dependent concerns with respect to mechanical thrombectomy addressed (C0007).

Upcoming evidence

A number of trials were in progress or had stopped following the publication of results from trials
included in this pilot assessment (Appendix 1, Table 15). We are aware of two trials which are in
the process of preparing results for publication — the Endovascular Acute Stroke Intervention (EASI)
trial and the Trial and Cost Effectiveness Evaluation of Intra-arterial Thrombectomy in Acute Is-
chemic Stroke (THRACE) trial. The Pragmatic Ischaemic Stroke Thrombectomy Evaluation (PISTE)
trial in the UK is one of 12 ongoing or suspended trials that were identified at the time of publica-
tion of this pilot assessment.

Reimbursement

Information on the reimbursement of mechanical thrombectomy devices was obtained from 13
countries which indicated inconsistent reimbursement policies ranging from no (formal) reimburse-
ment, ad hoc reimbursement, conditional reimbursement to routine reimbursement of selected
devices.
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T4
eunethta
Summary table of the relative effectiveness of mechanical thrombectomy
Acute ischaemic stroke
Health benefit Harm
Outcomes All-cause mortality mRS 0-2 at 90 days Barthel Index 295 SICH Any cerebral Recurrent stroke
at 90 days haemorrhage at 90 days

Moderate Moderate Low Low

Quality of body  Moderate Low
of evidence*

Abbreviations: ClI, confidence interval’ mRS, Modified Rankin scale; SICH, symptomatic intracerebral haemorrhage.

*GRADE System used to assess the quality of the pooled evidence. High = we are very confident that the true effect lies close to that of the estimate of the effect; Moderate = we are moderately confi-
dent in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different; Low = our confidence in the effect estimate is limited: the
true effect may be substantially different from the estimate of the effect.

*If analysis was confined to studies that commenced after 2010, the evidence would be deemed moderate.
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Discussion

The results of this pilot assessment suggest that, compared with standard medical care, mechani-
cal thrombectomy is associated with improvements in mRS at 90 days and other endpoints linked
to morbidity, function and generic quality of life. The intervention is not associated with an increased
risk of all-cause mortality at 90 days or SICH when compared with standard medical therapy alone.
Based on a subgroup analysis of three of the four trials reporting data for recurrent ischaemic
stroke, there is weak evidence that mechanical thrombectomy is associated with a higher overall
rate of recurrent ischaemic stroke within 90 days.

These results must be interpreted in light of a range of important factors associated with the eight
trials from which they came. Variability was seen across the studies with respect to the types of
devices used (second-generation stent retriever technology versus first-generation devices), the
use or non-use of non-invasive arterial imaging in patient selection, the proportion of patients as-
signed to the intervention who had already received IV tPA, and the proportion of patients assigned
to the intervention who actually received mechanical thrombectomy. In particular, concern has been
raised about combining results from the earliest three trials (MR RESCUE, IMS Ill, SYNTHESIS
Expansion) with the five later trials in meta-analysis, as it is widely acknowledged that there were
major methodological differences between these trials, not least of which is that different types of
devices were employed. This concern has been taken into account in this assessment, with sub-
group analysis of the five trials (MR CLEAN, EXTEND IA, REVASCAT, SWIFT PRIME, ESCAPE)
that commenced from 2010 onwards performed. When limited to a subgroup analysis of these five
trials, an enhanced effect in favour of the intervention was observed with respect to the primary
outcome, MRS at 90 days.

Time to treatment is regularly highlighted as a key factor in determining outcomes post intervention
for acute ischaemic stroke. The results presented here must also be considered with respect to
the centres in which these trials took place, and it remains to be seen whether the stroke man-
agement systems in place in these institutions can be replicated in other units.

The final project plan for this assessment identified 15 CE-marked devices which were potentially
evaluable within the scope of the assessment. While two of the trials included a number of ‘other
non-named devices, it can be surmised that the majority of the evidence presented here relates to
just five devices (Merci Retriever; Penumbra System®; Solitaire™ FR; Solitaire™ 2; Trevo®) and
the applicability of the results to other devices is uncertain. It is noted that stent retriever technol-
ogy was used in all, or the majority of cases, in the five latest trials; again, the applicability of the
results presented to other devices is uncertain. In addition, the mean or median time to endovas-
cular intervention in seven of the eight trials was less than 6 hours; the applicability of the results
to patients who receive the intervention beyond this time frame is uncertain.

Five of the eight trials included in this analysis were stopped early. While the reasons for this are
explained in each instance, it does affect the overall interpretation of the data presented, and it is
possible that the estimated effects of mechanical thrombectomy are at risk of bias as a result. A
number of other trials are ongoing, and the results of these trials could impact on the estimated
relative effectiveness of mechanical thrombectomy.

Mechanical thrombectomy is not associated with an increased risk of overall mortality at 90 days,
SICH or with recurrent ischaemic stroke at 90 days, when compared with standard medical thera-
py alone. These findings were similar, both for the analysis as a whole, and also for the subgroup
analysis, which concentrated on the five most recently completed studies. This pilot analysis sug-
gests, however, that the intervention may by associated with a higher rate of any cerebral haem-
orrhage. The significance of this is difficult to evaluate, however, because at least some of these
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cases will not have been clinically significant. In addition, differences in reporting of device and/or
procedural-related adverse events make comparability across the trials and the additional includ-
ed studies difficult.

The applicability of the evidence presented will partly depend on the type of occlusion, local condi-
tions and the ability to commence treatment within the time frames observed in the clinical trials.

Conclusion

The evidence presented in this pilot assessment suggests that mechanical thrombectomy is of
benefit, in terms of morbidity and function and, perhaps, generic quality of life, in selected patients
with anterior circulation acute ischaemic stroke, treated with second-generation (stent retriever)
thrombectomy devices after having first received IV tPA, where appropriate. There is currently in-
sufficient evidence to determine the applicability of this evidence to the much larger, heterogene-
ous cohort of patients with ischaemic stroke who are treated in the real-world setting and who may
be ineligible for IV tPA, who arrive outside the time window for treatment and/or who are managed
in non-specialised institutions or units.

The evidence suggests that mechanical thrombectomy is safe — with regard to all-cause mortality
at 90 days, SICH and recurrent ischaemic stroke — when compared with standard medical care
alone, in selected patients. There remains insufficient evidence, however, to determine the signifi-
cance or otherwise of device- and/or procedure-related complications which may be associated
with this intervention.

It appears that the results of the five trials published most recently have acted as a ‘watershed’ for
mechanical thrombectomy, with a number of other trials having halted and an apparent sea change
in attitude when compared with that which followed publication of the first three trials in 2013. Stent
retriever technology was used in all, or the majority of cases, in these trials and hence the evidence
presented here should not be interpreted as evidence of effect for other types of thrombectomy
device. Similarly, all of these trials incorporated non-invasive arterial imaging in patient selection
and, again, the evidence presented here should not be interpreted as evidence of effect outside of
settings where this imaging forms part of the treatment planning process. Future studies will be
helpful in better delineating subpopulations and techniques that will further enhance the delivery
of optimal care for patients who experience anterior circulation acute ischaemic stroke. In the inter-
im, careful patient selection, optimisation of time to intervention and the use of stent retriever tech-
nologies should help to ensure maximum benefit is derived for these patients.
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1 SCOPE

Description Project scope

Population Adults aged 18 years or older with acute ischaemic stroke in the anterior and/or

posterior region.

ICD-10: 163
Medical Subject Headings (MeSH) term: Stroke

Intervention

Mechanical thrombectomy plus standard of care.

(Mechanical thrombectomy may be used in combination with intravenous (and/or
intra-arterial) thrombolysis or as an alternative to it in patients experiencing an acute
ischaemic stroke who are not candidates for thrombolysis or in whom thrombolysis
appears to have failed.)

Fifteen CE-marked devices will be considered in this assessment:
Aspiration/suction devices

e Penumbra System®ACE™ (Penumbra 3D Separator)

e SOFIA™ Distal Access Catheter

e Vasco+35ASPI

Stent retrievers
o Acandis Aperio® Thrombectomy Device

e BONnet

e Catch

e EmboTrap
e ERIC®

e MindFrame Capture™ LP System

e REVIVE™ SE Thrombectomy Device
e Solitaire™ 2 Revascularization Device
e Trevo® ProVue™ Retrieval System

e Trevo® XP ProVue™ Retrieval System
e pREset, pREset® LITE

Coil retrievers
e Merci Retrieval System

MeSH terms: Endovascular procedures; Stents; Tissue plasminogen activator;
Angioplasty, Balloon; Thrombectomy

Comparison

Standard of care (which may include intravenous and/or intra-arterial thrombolysis
where appropriate).

Comparators have been chosen based on CE-mark-specific indications, information
in published clinical guidelines for treatment of acute ischaemic stroke and EUnetHTA
guidelines [17-19].

Outcomes

Effectiveness:

e Primary outcomes:
o mRS at 90 days
o Mortality from ischaemic stroke

e Secondary outcomes:

NIHSS score change at 24 hours

Barthel Index at 90 days

Reperfusion at 24 hours

Revascularisation at final angiography (mTICI score)
Health-related quality of life (EQ-5D)

All-cause mortality

0O O 0O O O O
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Description Project scope

Safety:

e Cerebral haemorrhage (symptomatic and asymptomatic) consistent with the
European Cooperative Acute Stroke Study (ECASS) Ill trial definition)
(symptomatic being an intracranial bleed associated with a clinical
deterioration)

e Perforation/dissection
e Other haemorrhage
¢ New ischaemic stroke in a different vascular territory
¢ New ischaemic stroke in the same vascular territory
e Any device-related adverse events
e Any procedure-related adverse events
Outcomes have been selected based on the recommendations from the clinical

guidelines (ESO guidelines) and the EUnetHTA Guidelines on Clinical and Surrogate
Endpoints and Safety [19, 20].

Study design Effectiveness:

e Primary studies
o RCTs
Safety:
e RCTs
e Prospective clinical studies
e Medical device adverse event registers
e Postmarketing surveillance data on device-related adverse events

1.1 Deviations from project plan

The following deviations from the final version of the project plan were made:

1.

In contrast to the project plan, the primary effectiveness outcome ‘NIHSS score change at
24 hours’ was amended to ‘NIHSS score at 24 hours’ because studies provided mean or
median scores for the cohorts as a whole, rather than supplying individual patient infor-
mation regarding how NIHSS scores changed between pre- and post-procedure.

Reperfusion at 24 hours and revascularisation at final angiography were assessed under
the one heading — ‘Reperfusion at 24 hours and/or revascularisation at final angiography’.

‘Cerebral haemorrhage (symptomatic and asymptomatic) consistent with the ECASS 1l
trial definition (symptomatic being an intracranial bleed associated with a clinical deterio-
ration)’ was separated out into ‘SICH (consistent with the ECASS III trial definition) (symp-
tomatic being an intracranial bleed associated with a clinical deterioration)’ and ‘Any intrac-
erebral haemorrhage (symptomatic or asymptomatic) (consistent with the ECASS IlI trial
definition)'.

‘New ischaemic stroke in a different vascular territory’ and ‘New ischaemic stroke in the
same vascular territory’ were replaced by ‘Recurrent stroke within 90 days’.

‘Any device-related adverse events’ and ‘Any procedure-related adverse events’ were com-
bined into ‘Any device- or procedure-related adverse events’'.
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2 DESCRIPTION AND TECHNICAL CHARACTERISTICS
OF TECHNOLOGY

2.1 Research questions

Element ID Research question

B0001 What are mechanical thrombectomy devices and what are the comparators?

B0002 What are the claimed benefits of mechanical thrombectomy devices in relation
to the comparators?

B0004 Who undertakes mechanical thrombectomy and its comparator technologies
and in what context and level of care are these technologies provided?

B0008 What kind of special premises are needed to provide percutaneous mechanical
thrombectomy and its comparator(s)?

B0009 What supplies are needed to undertake mechanical thrombectomy and the
comparators?
B0010 What kind of data and/or registry is/are needed to monitor the use of

mechanical thrombectomy devices?

2.2 Results
B0001 — What are mechanical thrombectomy devices and what are the comparators?

Endovascular treatment with mechanical thrombectomy administered within 6—12 hours of stroke
onset has been suggested as an effective and safe adjunct to usual care in patients with acute is-
chaemic stroke caused by a proximal intracranial arterial occlusion. The efficacy and safety of
mechanical thrombectomy are discussed in detail in Sections 4 and 5 of this report [4, 6-9].

Several endovascular techniques and products have been used over the years to re-canalise
blocked vessels. Techniques and devices used have included the injection of saline or pharmaco-
logical agents into the clot and the use of various types of devices to try to disrupt, catch or aspi-
rate the clot from the patient’s bloodstream. The earlier techniques and the first generation of me-
chanical thrombectomy devices failed to show significant efficacy. The appearance of second-gen-
eration devices (e.g. ‘stent retrievers’) appears to have been associated with significantly improved
outcomes.The clinical impact was illustrated in several trials comparing first-generation and sec-
ond-generation devices and showing a higher efficacy in the latter, in terms of both recanalisation
and clinical outcome [1].

Table 1 provides an overview of the different types of mechanical thrombectomy devices, includ-
ing their similarities and differences. The three types of mechanical thrombectomy devices use the
same endovascular access for the procedure. The different mechanisms of action of these three
types of devices are also shown in Table 1.

Table 2 provides the basic features of the mechanical thrombectomy devices and the information
listed is that which was collected from manufacturers in the assessment process.
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Mechanical thrombectomy devices for acute ischaemic stroke

Table 1: Overview of thrombectomy devices

WP5B

Device type

Mechanism of action

Similarities

Differences

Aspiration devices

Suction thrombectomy devices employ
vacuum aspiration to remove occlusive clots.
These are effectively like access catheters
but are developed to be flexible enough to
navigate to the site of the clot while having
a sufficiently large inner diameter to aspirate
the clot within.

Stent retrievers
(second-generation
mechanical
thrombectomy
devices)

The stent retrievers are self-expanding
stents that are deployed in the occluded
vessel within the thrombus, pushing it aside
and entangling it within the stent struts.
The stent and thrombus are then withdrawn
back into the delivery catheter.

Coil retrievers
(first-generation
mechanical
thrombectomy
devices)

The coil retrievers are composed of Nitinol
shape-memory wire and delivered through
a microcatheter across the target clot. As the
device is extruded from the delivery catheter,
it immediately reassumes its native coil form.

Same
endovascular
access for the
procedure

Device is like

a distal access
or intermediate
access catheter,
sucks the clot
inside

Device works
by enmeshing
the clot inside
the basket

Device works
like pulling a cork
from a bottle

The neurointerventionist deploys the loops
of the coil through the clot to engage the
thrombus, and then pulls both coil and clot
back into the catheter.

Source: [21]

Focusing on the European context and according to the consensus statements of the ESO, in
collaboration with the European Society of Minimally Invasive Neurological Therapy (ESMINT) and
the European Society of Neuroradiology (ESNR) [18]:

Mechanical thrombectomy, in addition to intravenous thrombolysis within 4.5 hours when
eligible, is recommended to treat acute stroke patients with large artery occlusions in the
anterior circulation up to 6 hours after symptom onset (Grade A, Level 1a, Karolinska Stroke
Update [KSU] Grade A).

Mechanical thrombectomy should not prevent the initiation of intravenous thrombolysis
where this is indicated, and intravenous thrombolysis should not delay mechanical throm-
bectomy (Grade A, Level 1a, KSU Grade A).

Mechanical thrombectomy should be performed as soon as possible after its indication
(Grade A, Level 1a, KSU Grade A).

For mechanical thrombectomy, stent retrievers approved by local health authorities should
be considered (Grade A, Level 1a, KSU Grade A).

Other thrombectomy or aspiration devices approved by local health authorities may be used
upon the neurointerventionists discretion if rapid, complete and safe revascularisation of
the target vessel can be achieved (Grade C, Level 2a, KSU Grade C).

If intravenous thrombolysis is contraindicated (e.g. warfarin-treated with therapeutic inter-
national normalised ratio [INR]), mechanical thrombectomy is recommended as first-line
treatment in large-vessel occlusions (Grade A, Level 1a, KSU Grade A).

Patients with acute basilar artery occlusion should be evaluated in centres with multimodal
imaging and treated with mechanical thrombectomy in addition to intravenous thrombo-
lysis when indicated (Grade B, Level 2a, KSU Grade C); alternatively they may be treated
within an RCT for thrombectomy approved by the local ethical committee.
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The comparator is standard of care as defined in clinical guidelines; this may include intravenous and/
or intra-arterial thrombolysis where appropriate. In order for the administration of tPA to be effective
and most beneficial, it must be administered within 4.5 hours after onset of stroke symptoms [2].

B0002 — What are the claimed benefits of mechanical thrombectomy devices
in relation to the comparators?

The aim of this technology is to retrieve thombi and rapidly restore blood flow in patients with
acute ischaemic stroke secondary to intracranial occlusive vessel disease. It may be used with
aspiration and with the injection or infusion of contrast media and other fluids [1].

Although tPA remains the standard medical treatment for acute stroke today under the conditions
given by the guidelines, it has been shown, however, to have modest clinical efficacy in patients
with who suffer severe strokes [3]. Compared with tPA, mechanical thrombectomy has the follow-
ing claimed benefits:

e The window of treatment for the neurothrombectomy devices is much longer than tPA
treatment, extending up to 12 hours after the onset of stroke symptoms [8]. In contrast, in
order to provide most effect and benefit, tPA should be administered within 4.5 hours of
symptom onset [4].

e In addition, IV tPA has multiple constraints, including unresponsiveness of large thrombi
to rapid enzymatic digestion, a narrow time window for administration, and the risk of cer-
ebral and systemic haemorrhage.

Among patients with occlusions of the intracranial ICA or the first segment of the MCA (or both),
IV tPA resulted in early reperfusion in only 13-50% of patients [4]. Endovascular treatment vis-a-
vis mechanical thrombectomy has therefore emerged over the past decade as a potential primary
treatment option for patients with acute ischaemic stroke.

B0004 — Who undertakes mechanical thrombectomy and its comparator technologies
and in what context and level of care are these technologies provided?

While there are no specific recommendations in the guidelines, the decision to undertake me-
chanical thrombectomy, and so to initiate the use of the technology, should be made jointly by a
multidisciplinary team comprising at least a stroke physician and a neurointerventionalist. It should
be performed in experienced centres providing comprehensive stroke care and expertise in neu-
roanaesthesiology [22].

For the comparators, in order to increase the use of IV tPA, acute stroke care has to integrate
Emergency Medical Services (EMS), Emergency Department (ED) staff and stroke care special-
ists. Communication and collaboration between EMS, ED staff, radiologists, clinical laboratories
and neurologists are important for rapid delivery of treatment [20].

B0008 — What kind of special premises are needed to provide
percutaneous mechanical thrombectomy and its comparator(s)?

According to ESO recommendations, imaging techniques for determining infarct and penumbra
sizes can be used for patient selection and correlate with functional outcome after mechanical
thrombectomy (Grade B, Level 1b, KSU Grade B) — new [18], intracerebral vessel occlusion must
be diagnosed with non-invasive imaging whenever possible before considering treatment with
mechanical thrombectomy .
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During the procedure, continuous imaging is needed to perform the procedure and to assess re-
canalisation .

The availability of appropriate facilities for postoperative care should be ensured. However, this
should not delay the start of intervention. If necessary, alternative facilities can be sought whilst
the procedure is performed. Patients who have received general anaesthesia should be managed
postoperatively in a neurointensive care unit or high-dependency care/stroke unit to continue in-
vasive monitoring and neurological monitoring [22].

For the comparators, in order for the administration of tPA to be effective and most beneficial, it
must be administered within 4.5 hours after the onset of stroke symptoms [2]. Imaging of the brain
and supplying vessels is crucial in the assessment of patients with stroke and transient ischaemic
attack. Brain imaging distinguishes ischaemic stroke from intracranial haemorrhage and other con-
ditions, and is used to identify those patients who are suitable for the administration of tPA [20].

B0009 — What supplies are needed to undertake mechanical thrombectomy
and the comparators?

For this procedure, different access catheter combinations are needed [23], such as balloon guide
catheters, regular guide catheters, or a combination of a long-sheath or guide catheter plus a flexi-
ble distal access catheter, sometimes also called intermediate catheter. In addition, there is a re-
quirement for a microcatheter through which the stent retriever is delivered. Additional supplies
include contrast media, saline and syringes and an infusion line.

IV tPA is administered as an intravenous bolus followed by a short intravenous infusion. Other
than saline, syringes and an infusion line, there are no specific supplies required.

B0010 — What kind of data and/or registry is/are needed to monitor
the use of mechanical thrombectomy devices?

Long-term monitoring in registries is required to assess patient data for benefits and harms related
to the use of mechanical thrombectomy devices. Population-based registries (stroke registry) to
monitor thrombectomy in an unbiased way generate real-life, long-term data on clinical outcomes
as well as costs.

An example of such a registry is the Safe Implementation of Treatments in Stroke (SITS)-Global
Stroke Network . SITS is an academic-driven, non-profit international collaboration in Sweden,
which was initiated by the medical profession to accelerate clinical trials and to certify excellence
in acute and secondary prevention stroke treatment . The positive outcomes of ESCAPE, EX-
TEND IA and SWIFT PRIME, in addition to the earlier results from MR CLEAN, seem to inspire
accelerated recruitment to SITS Open and the registry SITS TBY (SITS Mechanical Thrombecto-
my). Several centres, previously participating in one of these trials, have now contacted SITS to
join SITS Open, a direct comparison between mechanical thrombectomy and a concurrent control
of medical management alone. Since SITS Open is not randomised, with blinded and central out-
come evaluation and with final propensity score matching between active and control, it will be
possible to increase the numbers in trials without ethical concerns [25] .

Other examples for established stroke registries are the South London Stroke Register [26], the
Erlangen Stroke Registry (ESPro) [27, 28] and the Dijon Stroke Registry [29].
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Table 2: Features of the intervention

Mechanical thrombectomy devices for acute ischaemic stroke

WP5B

eunethta

Technology

Device type

Aspiration catheter

Stent retriever

Stent retriever

Stent retriever Stent retriever

Proprietary
name

SOFIA™ Aspiration Catheter,
SOFIA™ PLUS

Trevo® (XP) ProVue™ Retriever

EmboTrap® Revascularization
Device

ERIC® Retrieval Device REVIVE™ Self Expanding (SE)

Thrombectomy Device

Manufacturer | MicroVention Europe Concentric Medical, Inc., USA Neuravi Ltd. MicroVention Europe Medos International SARL
Reference DA5115ST, DA5125ST, Trevo® ProvVue™: 90184; ET-007 ER173015, ER173020, FRS 214522-99
codes DA6115ST, DA6125ST, Trevo® XP ProVue™ Retriever ER174024, ER174030,
DA6131ST, DA6135ST 6x25mm: 90186 ER176044

Trevo® XP ProVue™ Retriever

4x20mm: 90182;

Trevo® XP ProVue™ Retriever

3x20mm: 90183.
Class/GMDN CT1582 — Vascular Class EU = lll 58173, Embolectomy/ CT2141 — Embolectomy/ EU class Ill/ GMDN code 58173
code infusion/aspiration catheters GMDN code : 58173 thrombectomy suction catheter thrombectomy systems

Technology

Device type Stent retriever Stent retriever Stent retriever Stent retriever

Proprietary
name

Solitaire™ 2 Revascularization
Device

MindFrame Capture™ LP

pREset, pREset LT

Aperio® Thrombectomy Device

Manufacturer | Medtronic Medtronic Phenox GmbH Acandis GmbH. & Co. KG
Reference SRD2-4-15 300010, 10 Capture 3 LP pREset: 01-000700, 01-000701, 01-000702, 01-000703
codes SRD2-4-20 300011, 10 Capture 3 LP Short PRE-4-20,
SRD2-6-20 300012, 10 Capture 4 LP PRE-6-30
SRD2-6-30 300013, 10 Capture 4 LP Short pREset® LITE:
300014, 10 Capture 5 LP PRE-LT-3-20
PRE-LT-4-20
Class/GMDN 58'173, Embolectomy/ 58'173, Embolectomy/ N/A 111/10714
code

thrombectomy suction catheter
Class lll, Rule 7

thrombectomy suction catheter
Class lll, Rule 7

Source: [30-36]
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2.3 Discussion

Endovascular therapy using mechanical thrombectomy devices is indicated for the treatment of
acute ischaemic stroke caused by a proximal intracranial arterial occlusion. The aim of the technol-
ogy is to retrieve the thrombus and rapidly restore blood flow to the affected area. Devices may be
broadly classified into one of three categories: coil retrievers (first-generation devices), stent re-
trievers (second-generation devices) and aspiration/suction devices. All require similar endovas-
cular access and should be used as early as possible after stroke onset, preferably within 6-12
hours of symptom onset. Mechanical thrombectomy is used in conjunction with intravenous and or
intra-arterial thrombolysis (where appropriate) and as an alternative to standard care (including in-
travenous and or intra-arterial thrombolysis, where appropriate). Proposed benefits of mechanical
thrombectomy include extension of the treatment window (from 4.5 hours up to 6—12 hours) and
improved revascularisation compared with standard of care alone [4, 6-9].

Of 15 CE-marked mechanical thrombectomy devices, five have also been approved by the Food
and Drug Administration (FDA), including MindFrame Capture™ LP System, Solitaire™ 2 Revas-
cularization Device, Trevo® Retrieval System AND Merci Retrieval System, SOFIA™ Aspiration
Catheter, SOFIA™ PLUS.

The results of five recent RCTs focusing on endovascular therapy using mechanical thrombecto-
my devices are highly promising, but methodological heterogeneity (e.g. patient populations, im-
aging-selection strategies, and treatment alacrity) of these studies affects the comparability of
efficacy and safety results. Long-term monitoring in registries is required to assess patient data for
benefits and harms related to the use of mechanical thrombectomy devices. Population-based reg-
istries (stroke registries) have the potential to monitor the use of mechanical thrombectomy in an
unbiased way, and may provide additional information regarding appropriate selection of partici-
pants and data reporting, while also generating real-life, long-term data on clinical outcomes and
Ccosts.
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3 HEALTH PROBLEM AND CURRENT USE OF THE TECHNOLOGY

3.1 Research questions

Element ID Research question

A0002 What is the health condition in the scope of this assessment?

A0003 What are the known risk factors for developing an acute ischaemic stroke?

A0004 What is the natural course of acute ischaemic stroke?

A0005 What are the symptoms and the burden of acute ischaemic stroke for the patient?

A0006 What are the consequences of acute ischaemic stroke for society?

A0007 What is the target population in this assessment?

A0011 To what extent is mechanical thrombectomy currently used?

A0020 For which indications have the mechanical thrombectomy devices received
marketing authorisation or CE marking?

A0021 What is the reimbursement status of mechanical thrombectomy devices?

A0023 How many people belong to the target population?

A0024 How is acute ischaemic stroke currently diagnosed according to published
guidelines?

A0025 How is acute ischaemic stroke currently managed according to published
guidelines?

3.2 Results

A0002 — What is the health condition in the scope of this assessment?

Ischaemic stroke occurs as a result of an obstruction within a blood vessel supplying blood to the
brain. The blockage results in an insufficient amount of blood being delivered to that portion of the
brain. This can lead to deterioration in function which, if not addressed in a timely manner, will be

irreversible [10].

The underlying condition resulting in this type of obstruction is the development of fatty deposits
lining the vessel walls. These fatty deposits can cause two types of obstruction [10]:

Cerebral thrombosis refers to a thrombus (blood clot) that develops at the clogged part
of the vessel. Cerebral thrombosis can be divided into an additional two categories that
correlate with the location of the blockage within the brain:

o

Large-vessel thrombosis is the term used when the blockage is in one of the brain’s
larger blood-supplying arteries, such as the carotid or middle cerebral artery.

Small-vessel thrombosis involves one (or more) of the brain’s smaller, and deeper,
penetrating arteries.
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e Cerebral embolism generally refers to a blood clot that forms at another location in the
circulatory system, usually the heart and large arteries of the upper chest and neck. A por-
tion of the blood clot breaks loose, enters the bloodstream and travels through the brain’s
blood vessels until it reaches vessels too small to let it pass. A second important cause of
embolism is an irregular heartbeat, known as atrial fibrillation; it creates conditions in which
clots can form in the heart, dislodge and travel to the brain.

Acute stroke is the one of the leading causes of morbidity and mortality worldwide [37]. After car-
diovascular disease and cancer, stroke ranks as the third most common cause of death in indus-
trialised countries. For the relevant International Classification of Diseases, 10th Revision, Clinical
Modification (ICD-10-CM) Diagnosis Codes, see Appendix 3: ICD-10-CM Diagnosis Codes.

A0003 — What are the known risk factors for developing an acute ischaemic stroke?

A large case-control study of stroke has identified 10 risk factors that explain approximately 90%
of the population-attributable risk, with hypertension being the most important risk factor [38]. Other
significant risk factors which contribute to the risk of stroke include lipid levels, physical inactivity,
smoking, and diet. In addition, larger waist-to-hip ratios, a history of diabetes, increased alcohol
intake, psychosocial stress and/or depression, and cardiac morbidity all contribute to stroke [11].

A0004 — What is the natural course of acute ischaemic stroke?

Stroke can affect people physically, mentally, emotionally, socially or a combination of the four. The
consequences of stroke vary widely depending on size and location of the lesion [39]. Dysfunc-
tions correspond to areas in the brain that have been damaged. Disability affects 75% of stroke
survivors enough to decrease their employability [40].

Some of the physical disabilities that can result from stroke include muscle weakness, numbness,
pressure sores, pneumonia, incontinence, apraxia (inability to perform learned movements), diffi-
culties carrying out ADL, appetite loss, speech loss, vision loss and pain. If the stroke is severe
enough, or in a certain location, such as parts of the brainstem, coma or death can result [24].

Emotional problems following a stroke can be due to direct damage to emotional centres in the
brain or from frustration and difficulty adapting to the new limitations. Post-stroke emotional diffi-
culties include anxiety, panic attacks, depression, flat affect (failure to express emotions), mania,
apathy and psychosis. Other difficulties may include a decreased ability to communicate emotions
through facial expression, body language and voice [41].

Cognitive deficits resulting from stroke include perceptual disorders, aphasia [42], dementia [43],
and problems with attention [44], and memory [45]. A stroke sufferer may be unaware of his or her
own disabilities, a condition called anosognosia. In a condition called hemispatial neglect, the af-
fected person is unable to attend to anything on the side opposite to the brain hemisphere that is
damaged. Cognitive and psychological outcome after a stroke can be affected by the age at which
the stroke occurs, prestroke baseline intellectual functioning, psychiatric history and whether there
is pre-existing brain pathology [46]. Up to 10% of people following a stroke develop seizures, most
commonly in the week subsequent to the event; the severity of the stroke is linked to the likelihood
of seizure, with more severe strokes associated with an increased incidence of seizure [47-49].
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A0005 — What are the symptoms and the burden of acute ischaemic stroke for the patient?
Symptoms

The main stroke symptoms can be summarised with the word FAST: Face—Arms—Speech-Time
[50, 51].

e Face — the face may have dropped on one side, the person may not be able
to smile or their mouth or eye may have drooped.

e Arms —the person with suspected stroke may not be able to lift both arms and
keep them there because of arm weakness or numbness in one arm.

e Speech - the speech may be slurred or garbled, or the person may not be able
to talk at all despite appearing to be awake.

e Time —itis time to dial emergency number immediately.
Symptoms in the FAST test identify most strokes, but a stroke can also cause different symptoms.
Other symptoms and signs may include:

e Complete paralysis of one side of the body

e Sudden loss or blurring of vision

e Dizziness

e Confusion

¢ Difficulty understanding what others are saying

e Problems with balance and co-ordination

¢ Difficulty swallowing (dysphagia)

e A sudden and very severe headache resulting in a blinding pain unlike
anything experienced before

e Loss of consciousness.
Global burden of stroke

The WHO predicts that disability-adjusted life years (DALYs, a measure of the burden of disease)
lost to stroke will rise from 38 million in 1990 to 61 million in 2020 [12].

Overall, in 2010, there were an estimated 16.9 million cases of stroke worldwide (69% in low- and
middle-income countries, 31% in high-income countries); there was an estimated prevalence of
33.0 million stroke cases (52% in low- and middle-income countries, 48% in high-income coun-
tries), an estimated 5.9 million stroke deaths (71% in low- and middle-income countries, 29% in
high-income countries), and 102.2 million DALYs lost (78% in low- and middle-income countries,
22% in high-income countries) [52].

A0006 — What are the consequences of acute ischaemic stroke for society?

Stroke is a significant public health concern because of its high morbidity and the disability it causes.
Although associated mortality has decreased, stroke remains important because of demographic
change. It is the most important cause of morbidity and long-term disability in Europe and impos-
es an enormous economic burden. More patients survive stroke today than in the past, but a large
proportion of them will be disabled for the rest of their lives [25].
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Comprehensive estimates for 30 European countries indicate total annual costs of stroke at EUR
64.1 billion for 2010 [53].

A German lifetime cost of ischaemic stroke study showed that the number of stroke patients and
the healthcare costs of strokes in Germany will rise continuously until the year 2025 [28, 54]. Na-
tional projections for the period from 2006 to 2025 showed 1.5 million and 1.9 million new cases of
ischaemic stroke in men and women, respectively, at a present cost of EUR 51.5 and 57.1 billion,
respectively. It is estimated that there will be 200 patients in every 100,000 population until 2025.
Rehabilitation has been estimated to account for 37% of overall cost per first-year survivor, and in
subsequent years outpatient care is the major cost driver.

A0007 — What is the target population in this assessment?

As Table 3 shows, most CE-marked mechanical thrombectomy devices are designed to restore
blood flow in patients experiencing acute ischaemic stroke due to large intracranial vessel occlu-
sion. Patients who are ineligible for IV tPA or who fail IV tPA therapy are candidates for treatment.
Devices approved by the FDA are indicated for use within 8 hours of symptom onset in patients
experiencing acute ischaemic stroke.

Common contraindications are for patients with a known hypersensitivity or allergy, and where the
vessel diameter is not within the recommended vessel diameter range. This information was col-
lected from manufacturers via submission files.

A0011 - To what extent is mechanical thrombectomy currently used?

Several manufacturers have provided information regarding the number of mechanical thrombec-
tomy devices that have been released for use in clinical procedures in the European Union (EU)
to date via the submission files, but have asked for this information to be treated as confidential.
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A0020 - For which indications have the mechanical thrombectomy devices received marketing authorisation or CE marking?

Table 3: Description of indications and contraindications of each authorised mechanical thrombectomy device

Proprietary Institution Indications Contraindications
name issuing
approval
Aperio® DQS The Aperio® Thrombectomy Device is intended for restoration of the arterial For occlusions in vessels with a diameter not within the recommended vessel
Thrombectomy Medizin- flow in patients diagnosed with ischaemic stroke due to large intracranial diameter range (see label).
Device produkte vasculgr_ occlusion (i.e. in the ICA, M1 and M2 segments of the MCA). Patients For patients with anatomic conditions or vessel pathologies (i.e. stenosis proxi-
GmbH who fail intravenous thrombolytl_c therapy or vg)ho are ineligible for t_hromboly5|s mal to the occlusion to be treated) that may preclude a safe thrombus removal.
may be suitable for treatment with the Aperio™ Thrombectomy Device. . ] ) )
For calcified lesions which cannot be removed by percutaneous transluminal
angioplasty.
In cases of recent, non-lysed, non-organized thrombotic or embolic material.
EmboTrap® BSI The EmboTrap® Revascularization Device (the Device) is intended to be used Allergy or hypersensitivity to nickel-titanium.
Revascularization | (Federal to restore blood flow in patients experiencing an acute ischaemic stroke due to Excessive vessel tortuosity that may prevent device delivery.
Device Office for a large-vessel neurovascular occlusion. The Device is designed for use in the
Information anterior and posterior neurovasculature in vessels of diameter 1.5-5 mm, such
Security) as the ICA, the M1 and M2 segments of the MCA, the Al and A2 segments of
the anterior cerebral artery, the basilar, the posterior cerebral and the vertebral
arteries. The Device should only be used by physicians trained in neurointer-
ventional catheterisation and the treatment of ischaemic stroke.
ERIC® Retrieval DQS The ERIC® Retrieval Device is intended for use in the revascularization of acute Patients with known hypersensitivity to nickel-titanium.
Device Medizin- ischaemic stroke caused by the intracranial occlusive vessels of patients who Patients with stenosis proximal to the thrombus site that may prevent safe
produkte are not eligible for IV tPA or who fail IV tPA therapy. recovery of the ERIC® Retrieval Device.
GmbH . . . . . S .
Patients with angiographic evidence of carotid dissection.
MindFrame FDA The Capture™ LP Revascularization Device is intended to restore blood flow Patients with known sensitivity to nickel—titanium.
Capture™ _ _by remoying thrombu_s from a large intracranial vessel i_n patients experie:n_cing Patients with stenosis and/or pre-existing stent proximal to the thrombus site
LP Revasculari- ischaemic stroke within 8 hours of symptom onset. Patients who are ineligible that may preclude safe recovery of the MindFrame Capture™ Device
zation Device for IV tPA or who fail IV tPA therapy are candidates for treatment. . . ) ] ) L )
Patients with angiographic evidence of carotid dissection.
DQS The MindFrame Capture™ LP is indicated for temporary use to restore blood Delivery of pharmacological agents not routinely used to treat ischaemic stroke.
Medizin- flow in the cerebral vasculature of patients suffering from an acute ischaemic Patient presents with nickel allergy.
produkte stroke. The MindFrame Capture™ LP is positioned across the embolus or blood . ] ) )
GmbH clot and is used to facilitate the restoration of blood flow and removal of the Patients with suspected or known allergies to contrast media.

clot obstruction.

Pregnancy.
Glucose <50 mg/dL.
Excessive vessel tortuosity that prevents the placement of the device.

Known haemorrhagic diathesis, coagulation factor deficiency or oral
anticoagulant therapy with INR >3.0.
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Proprietary Institution Indications Contraindications
name issuing
approval
The MindFrame Capture™ LP is indicated for: + Patient received heparin within 48 hours with a PTT greater than 2 times
+ Endovascular temporary use in patients with acute ischaemic stroke. the lab normal.
+ Endovascular temporary use to restore blood flow in patients who are * Patient has baseline platelets <30,000.
experiencing symptoms of an acute ischaemic stroke caused by an » Evidence of rapidly improving neurological signs of stroke.
embolus in a cerebral vessel. « Coma.
» Pre-existing neurological or psychiatric disease.
+ Patient has severe sustained hypertension.
+ CT/MRI scan reveals significant mass effect with midline shift.
+ Patient’'s angiogram shows an arterial stenosis >50% proximal to the embolus.
pREset LT DQS The pREset (LT) Thrombectomy Stent is designed for mechanical clot retrieval | There are no known contraindications.
Device Medizin- from intracranial arteries as acute ischaemic stroke treatment
goiﬂ‘te - For patients who are ineligible for intravenous thrombolysis or
m . . .
» For patients who failed thrombolysis therapy and
» As a supplement treatment of initiated thrombolysis therapy.
REVIVE™ Self BSI The REVIVE™ SE Thrombectomy Device is intended to restore blood flow in » Blood vessel with extreme tortuosity or other conditions preventing the
Expanding (SE) (Federal patients with acute ischaemic stroke secondary to intracranial occlusive vessel access of the device.
Thrc_)mbectomy Office for disease by providing temporary bypass across the occlusion and/or t_)y the « Patients with a known hypersensitivity or allergy to nitinol.
Device Information non-surgical removal of emboli and thrombi. It may be used with aspiration .
Security) and with the injection or infusion of contrast media and other fluids. * Reference vessel diameter less than 1.5 mm.
SOFIA™ DQS The SOFIA™ Catheter is indicated for general intravascular use, including the | There are no known contraindications.
Aspiration Medizin- neuro- and peripheral vasculature. The SOFIA™ Catheter can be used to facil-
Catheter, produkte itate introduction of diagnostic or therapeutic agents. The SOFIA™ Catheter is
SOFIA™ PLUS GmbH not intended for use in coronary arteries. Moreover, the SOFIA™ Catheter is

intended for use in removal/aspiration of emboli and thrombi from selected blood
vessels in the arterial system, including the peripheral and neurovasculatures.
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Proprietary Institution Indications Contraindications
name issuing
approval
Solitaire™ 2 TGA The Solitaire™ 2 Revascularization Device is intended to restore blood flow by | « Patients with known sensitivity to nickel-titanium.
Revascularization | (Therapeutic | removing thrombus from a large intracranial vessel in patients experiencing - Patients with stenosis and/or pre-existing stent proximal to the thrombus site
Device Goods Ad- ischaemic stroke within 8 hours of symptom onset. Patients who are ineligible

ministration)

for IV tPA or who fail IV tPA therapy are candidates for treatment.

that may preclude safe recovery of the Solitaire™ 2 Revascularization Device
« Patients with angiographic evidence of carotid dissection.

DQS The Solitaire™ 2 Revascularization Device is designed for use in the flow The same as above.
Medizin- restoration of patients with ischemic stroke due to large intracranial vessel
produkte occlusion. Patients who are ineligible for intravenous tissue plasminogen
GmbH activator (IV tPA) or who fail IV tPA therapy are candidates for treatment.

The Solitaire™ 2 Revascularization Device should only be used by physicians

trained in interventional neuroradiology and treatment of ischemic stroke.
Ministry The Solitaire™ 2 Revascularization Device is intended to restore blood flow + Patients with known sensitivity to nickel-titanium, radiographic contrast
of Health, by removing thrombus from a large intracranial vessel in patients experiencing agents or nickel-chromium.
Labour and ischaemic stroke within 8 hours of symptom onset. Patients who are ineligible - Arterial tortuosity that would prevent the Solitaire™ 2 Revascularization
Welfare for IV tPA or who fail IV tPA therapy are candidates for treatment. Device from reaching the target vessel.
MHLW
Sapan ) + Patients with angiographic evidence of carotid dissection, occlusion or

vasculitis of whole carotid artery.
+ Patient with highly suspected cerebral bleeding as follows:

1. CT or MRI evidence of haemorrhage on presentation.

2. CT or MRI showing marked compression observation such as median-line
excursion.

3. CT showing hypodensity or MRI showing hyperintensity involving more
than one-third of the MCA territory (or in other territories, >100 mL of
tissue) on presentation.

4. Uncontrolled hypertension defined as systolic blood pressure >185 mmHg
or diastolic blood pressure >110 mmHg.

5. Bleeding diathesis, such as cranial tumour.

6. Anticoagulated patient with PT/INR >3.0 or APTT elevated.

7. Platelet count <30,000/mm?®,

FDA The same as above. The same as that described for TGA.
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Proprietary Institution Indications Contraindications
name issuing
approval

Trevo® LNE The Trevo® Retriever is intended to restore blood flow in the neurovasculature There are no known contraindications.
ProVue™ (Laboratoire | by removing thrombus in patients experiencing ischaemic stroke within 8 hours
Retrieval national de of symptom onset. Patients who are ineligible for IV tPA or who fail IV tPA
System; métrologie therapy are candidates for treatment.

® et d'essais),
Trevo XP FDA, TGA
ProVue™
Retrieval MHLW The same as above. » Known serious allergy for nickel-titanium alloy, platinum-iridium alloy and
System Japan stainless Steel.

* Known haemorrhagic diathesis.

+ Known coagulation factor deficiency.

+ Oral anticoagulant therapy with INR >3.0.
+ Platelets <30,000 mm?.

» Uncontrolled and sustained severe hypertension (systolic blood pressure
>185 mmHg or diastolic blood pressure > 110 mmHg).

» CT or MRI shows significant mass effect with midline shift.
+ History of severe allergy (more than a rash) to contrast media.
» Patients who have arterial tortuosity to prevent device delivery to target vessel.
+ Following patients who will have highly possible intracranial haemorrhage.
1. CT/MRI evidence of haemorrhage

2. CT showing hypodensity or MRI showing hyperintensity involving more than
one-third of MCA territory. For non-MCA territory, CT showing hypodensity
or MRI showing hyperintensity involving >100 mL of tissue.

APTT, activated partial thromboplastin time; CT, computed tomography; MRI, magnetic resonance imaging; PT, prothrombin time; PTT, partial thromboplastin time.

Source: [30-36]

For more details see Appendix, Table 6.
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A0021 — What is the reimbursement status of mechanical thrombectomy devices?

The reimbursement information of mechanical thrombectomy devices has been provided by EU-
netHTA JA2 WP5 Strand B members for some European countries, and can be found in Table 4.

Table 4: Reimbursement status

Country Reimbursement | Other relevant information
status
Austria Ongoing The products and related intervention are partially covered by the LKF

(Leistungsorientierte Krankenanstaltenfinanzierung) reimbursement system. As
they are innovative products/an innovative benefit, they are treated similar to a
comparable previous intervention and are, therefore, temporarily represented in the
MEL (Medizinische Einzelleistung) catalogue of benefits (the related code begins
with an XN, indicating the preliminary nature; the relevant code would be XN0O70
‘Percutaneous transluminal thrombectomy of intracranial vessels’). As soon as better
evidence is available, the intervention/benefit is transferred to a normal code and
the reimbursement is newly calculated.

Czech Yes « Penumbra System®ACE™ (Penumbra 3D Separator)
Republic « Acandis Aperio® Thrombectomy Device

* BONnet

+ Catch

+ ERIC®

* REVIVE™ SE Thrombectomy Device
« Trevo® ProVue™ Retrieval System

+ Trevo® XP ProVue™ Retrieval System
+ pREset, pREset® LITE

* Merci Retrieval System

No * SOFIA™ Distal Access Catheter

* Vasco+35ASPI

* EmboTrap

* MindFrame Capture™ LP System

» Solitaire™ 2 Revascularization Device

Germany Yes For the ‘Percutaneous transluminal removal of foreign bodies and thrombectomy in
intracranial vessels using a microwire retriever system’, Germany has provided an
additional reimbursement since 2010 (amount of money additional to the usual stroke
treatment reimbursement). Currently, this additional amount is EUR 1,750.27 per
system (it doubles when two systems are used); see e.g.:
http://www.ukaachen.de/fileadmin/files/global/vorstand/4675038.pdf)

Since 2015, there are two different ‘Zusatzentgelte (ZE)’ for mechanical
thrombectomy using microcatheter (ZE133) (aspiration) or stent retrievers (ZE152)

Hungary No The HTA Department of the National Institute of Pharmacy and Nutrition (OGYEI)
did not receive reimbursement submission in relation to the mentioned products
assessed in the 6th pilot assessment.

Ireland Yes No formal assessment has taken place as yet to inform decisions concerning a
national policy on the use of this technology. Mechanical thrombectomy is, however,
currently being provided on a limited basis in a number of centres.

Italy No In ltaly, there is a regional healthcare system, so each Italian region has its own rules
of reimbursement. In particular, all regions adopt the Diagnosis Related Groups
(DRG) System, but each region could consider a different fee and could consider
an extra fee for a particular procedure in order to reimburse a high-cost device, for
example. In the Lazio region, the DRG is ‘479 Other vascular procedures without
complication’ and the fee is EUR 4,742. To our knowledge, no regions foresee an
ad hoc reimbursement for the device.

Malta Yes The Solitaire™ 2 Revascularization Device is currently reimbursed in Malta, which
is assessed in the 6th pilot assessment (‘Endovascular therapy using mechanical
thrombectomy devices for acute ischaemic stroke’).

Netherlands | No In the Netherlands, each individual device/retriever/etc. is not assessed, so only
more general information can be provided.

Intra-arterial thrombolysis is conditionally reimbursed for acute ischaemic stroke.
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Country Reimbursement | Other relevant information
status
Poland Yes Mechanical thrombectomy devices are available in Polish specialist hospital units.

Hospitals buy devices with their own funds, but the National Health Fund refunds
the procedure on the basis of a positive list of procedures guaranteed in the
healthcare system (thrombectomy Jinter alia in acute ischaemic stroke] — procedure
without specifying the device type to be used).

Scotland No A small number of thrombectomy procedures are currently provided on an ad hoc
basis in a limited number of centres in Scotland. Reimbursement decisions as such
are not made in Scotland — it is up to individual health boards to decide what to fund.

Slovenia No The Health Insurance Institute of Slovenia does not reimburse medical devices
which are built-in to the body. They are included in regular medical services.

Spain Yes Mechanical thrombectomy devices are included in common services porfolio of the
National Healthcare System and publicly funded.

Switzerland Yes In general, there is no positive list for reimbursement of devices applied in medical

procedures (implants, catheters, etc.); reimbursement is regulated on the level of the
procedures. Only medical products which are applied by patients themselves (such
as glucose-monitoring devices) are listed in the ‘Mittel- und Gegensténdeliste’.

Mechanical thrombectomy is occasionally performed in stroke units. As the efficacy
or cost effectiveness of this procedure has never been contested, it has not been
evaluated in view of an exclusion from or restriction of reimbursement. So the
procedure is reimbursed under the Swiss DRG system. Hospitals are free to choose
the products they use as long as they are CE marked. They choose the products
based on the recommendations of the clinicians who use the products and on the
prices and conditions they can negotiate with the producers.

A0023 — How many people belong to the target population?

Annually, 15 million people worldwide suffer a stroke. The incidence of stroke is declining in many
developed countries, largely as a result of better control of high blood pressure, and reduced levels
of smoking. However, the absolute number of strokes continues to increase because of the ageing
population [12]. Stroke was the second most frequent cause of death worldwide in 2012, account-
ing for 6.7 million deaths (~12% of the total), the third most common cause of death in developed
countries and the most common cause in upper-middle-income countries [13].

According to estimates from the WHO, the number of stroke events in EU countries, Iceland, Nor-
way, and Switzerland is likely to increase from 1.1 million per year in 2000 to more than 1.5 million
per year in 2025, solely because of the demographic changes [55].

In Europe, the incidence of stroke varies from 101.1 to 239.3 per 100,000 in men and 63.0 to 158.7
per 100,000 in women [56].

Among patients with occlusions of the intracranial ICA or the first segment of the MCA (or both),
IV tPA has been demonstrated to result in early reperfusion in just 13-50% of patients [4]. It has
been suggested, meanwhile, that with clear evidence supporting the procedure and improved sys-
tems, endovascular thrombectomy will be applicable in up to 10% of all patients with ischaemic
stroke [57].
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A0024 - How is acute ischaemic stroke currently diagnosed
according to published guidelines?

The care pathway requires immediate recognition of the stroke symptoms by the patient or those in
his/her environment, rapid and well-organised prehospital support and competent in-hospital treat-
ment at the ED. According to the 2008 ESO Guidelines for Management of Ischaemic Stroke and
Transient Ischaemic Attack [20], emergency care of the acute stroke victims depends on a four-step
chain:

1. Rapid recognition and reaction to stroke signs.

2. Immediate EMS contact and priority EMS dispatch.

3. Priority transport with prenotification to the receiving hospital.
4

Immediate emergency room triage, clinical, laboratory and imaging evaluation, accurate
diagnosis and administration of appropriate treatments at the receiving hospital.

The 2008 ESO Guidelines for Management of Ischaemic Stroke and Transient Ischaemic Attack
recommend the following emergency diagnostic tests in all acute stroke patients [20]:

1. Brain imaging: computed tomography (CT) or magnetic resonance imaging (MRI)
2. Electrocardiogram (ECG)
3. Laboratory tests:

e Complete blood count and platelet count, prothrombin time (PT) or INR, partial
thromboblastin time (PTT)

e Serum electrolytes, blood glucose
e C-reactive protein (CRP) or sedimentation rate

e Hepatic and renal chemical analysis.
Additional diagnostic tests may be required as indicated and are covered by the guidelines.

However, acute stroke treatment protocols vary by hospital centre. Each EMS or hospital centre
should have a validated algorithm for the diagnosis and treatment of ischaemic stroke.

The ESO/ESMINT/ESNR consensus statement [18] recommends diagnosis of intracranial vessel
occlusion with non-invasive imaging before considering treatment with mechanical thrombectomy.

A0025 - How is acute ischaemic stroke currently managed
according to published guidelines?

Two major societies issued guidelines on stroke management: the consensus statement issued
by the ESO, the ESMINT and the ESNR in February 2015 and the guideline from American Heart
Association/American Stroke Association (AHA/ASA) in June 2015 [17, 18].

A summary of the AHA/ASA guideline recommendations is also provided in Appendix 1, Table 7
[17]. The 2008 ESO Guidelines for Management of Ischaemic Stroke and Transient Ischaemic
Attack recommend a specific treatment algorithm. The guidelines were updated in 2009 to extend
the time window for thrombolytic therapy with tPA (0.9 mg/kg body weight, maximum dose 90 mg)
to within 4.5 hours after stroke onset [2]. The consensus statement issued by the ESO/ESMINT/
ESNR on mechanical thrombectomy in acute ischaemic stroke [18] provides treatment recommen-
dations, which are summarised in Appendix 1, Table 7.
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3.3 Discussion

Stroke was the second most frequent cause of death worldwide in 2012, accounting for 6.7 million
deaths (~12% of the total), the third most common cause of death in developed countries and the
first cause in upper-middle-income countries [13]. However, among patients with occlusions of the
intracranial ICA or the first segment of the MCA (or both), IV tPA results in early reperfusion in
just13-50% of patients [4]. It has been suggested, meanwhile, that with clear evidence supporting
the procedure and improved systems, endovascular thrombectomy will be applicable in up to 10%
of all patients with ischaemic stroke [57]. In large referral centres, about 5-10% of all acute is-
chaemic strokes and 20—-30% of recombinant tissue plasminogen activator (r-tPA)-eligible patients
may be candidates for mechanical thrombectomy [8].

One of the most important challenges is focused on system reorganisation that enables throm-
bectomy treatment to be available to all eligible patients, irrespective of geographical location or
time of day [57]. Currently, stroke centres are able to offer the optimal conditions for the use of
mechanical thrombectomy devices, because they are well-equipped and have highly-trained med-
ical staff. However, the situation is heterogeneous across Europe, because the various countries
are differently organised concerning stroke care [58]. In many European countries, health systems
are limited by a restricted neurointerventional workforce without round-the-clock services. There
are considerable logistical challenges concerning small, scattered population centres with limita-
tions centred on insufficient procedural volume to support an interventionist [57]. For people living
in rural and sparsely populated areas, there is a need to deliver thrombectomy and a relevant
interventionist. In addition, some centres cannot provide 24/7 services to ensure each individual
carries out enough procedures to maintain expertise, and this should be taken into consideration
in the future.

According to Tatlisumak, regional and national plans for covering whole populations with 24/7
adequate acute stroke care need to be developed, in close cooperation with professionals and
decision-makers. In addition, there is a strong need for Europe-wide new training programmes for
expert physicians in stroke care [58].
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4 CLINICAL EFFECTIVENESS

4.1 Domain framing

While all of the effectiveness outcomes specified in the final project plan were considered, the
initial wording of one (‘NIHSS score at 24 hours’) was modified in this pilot assessment (see Sec-
tion 1, Scope).

4.2 Research questions and methods

Research questions

Element ID Research question Outcomes

D0001 What is the expected beneficial effect of mechanical Mortality
thrombectomy on mortality?

D0003 What is the effect of mechanical thrombectomy on Mortality
mortality due to causes other than the target disease?

DO0005 How does mechanical thrombectomy impact the Morbidity
symptoms and severity of acute ischaemic stroke?

D0006 How does mechanical thrombectomy affect progression | Morbidity
(or recurrence) of acute ischaemic stroke?

D0011 What is the effect of mechanical thrombectomy on Function
patients’ body functions?

D0016 How does the use of mechanical thrombectomy affect Function
activities of daily living?

D0012 What is the effect of mechanical thrombectomy on Health-related
generic health-related quality of life? quality of life

D0013 What is the effect of mechanical thrombectomy on Health-related
disease-specific quality of life? quality of life

D0017 Was the use of mechanical thrombectomy worthwhile? Patient satisfaction

In terms of ‘mortality’, we considered the following outcomes:

¢ Mortality due to ischaemic stroke at 90 days

e Overall mortality at 90 days.

In terms of ‘morbidity and function’, we considered the following outcomes:

e mRS at 90 days
e NIHSS score at 24 hours
e Barthel Index at 90 days

e Reperfusion at 24 hours and/or revascularisation at final angiography.

In terms of ‘health-related quality of life’, we considered the following outcomes:
e Health-related quality of life (EQ-5D).

In terms of ‘patient satisfaction’, we considered the following outcomes:

e Not assessed.
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Sources

The following sources were used to obtain information:
e PubMed (Medline)
e Embase
e Cochrane Register of Controlled Trials
e ClinicalTrials.gov

e ICTRP
o ISRCTN
o EU Clinical Trials Registry

e mRCT

e Stroke Trials Registry

e Request to the manufacturer

e Health Products Regulatory Authority, Ireland
We selected relevant articles or documents according to the Population Intervention Control Out-
comes Study (PICOS) design scheme described in the project plan. For the ‘Clinical effectiveness’

domain, only RCTs were included. A detailed description of the search strategy and selection pro-
cess is given in Appendix 1, page 66.

Analysis

The mRS is a global measure of disability. The scale ranges from 0 to 6, with O indicating no symp-
toms and 6 indicating death; persons with a score of 0, 1 or 2 are considered to be independent in
daily function.

0 No symptoms.
1 No clinically significant disability (able to carry out all usual activities, despite no symptoms).

2 Slight disability (able to look after own affairs without assistance but unable to carry out
all previous activities).

3 Moderate disability (requires some help but able to walk unassisted).

4 Moderately severe disability (unable to attend to bodily needs without assistance and
unable to walk unassisted).

5 Severe disability (requires constant nursing care and attention, bedridden, and incontinent).

6 Death.

Although inter-rater reliability has been demonstrated to vary with the use of the mRS, it remains
the most prevalent functional outcome measure in contemporary stroke research [59].

Neurological deficit was measured using the NIHSS. This scale ranges from 0 to 42, and quanti-
fies neurological deficits into 11 categories, with higher scores indicating more severe neurological
deficit. The NIHSS is the most widely used scale for the assessment of neurological impairment in
persons who have experienced a stroke, and has shown excellent reproducibility and inter-rater
reliability [60].
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The Barthel Index is used to measure the ability to perform ADL. This index ranges from 0 to 100
with higher values indicating good performance of ADL. A score between 95 and 100 indicates no
disability that interferes with daily activities. The Barthel Index has demonstrated excellent intra-
observer reliability as a measure of outcome after stroke, although this has not been adequately
tested in large multi-centre trials [61].

The extent of reperfusion was assessed in three studies based on comparison of pre- and post-
treatment perfusion-lesion volume as measured using perfusion imaging (CT or MRI).

The EuroQol Group — 5 Dimension Self-Report Questionnaire (EQ-5D, EQ-5D-3L) examines five
dimensions of health status, namely mobility, self-care, usual activities, pain/discomfort and anxiety/
depression. Each dimension has 3 levels: no problems, slight or moderate problems; and extreme
problems. More recently, the EQ-5D-5L has been developed — this contains 5 levels: no problems,
slight problems, moderate problems, severe problems, and extreme problems.

The modified Treatment in Cerebral Ischaemia (also termed the modified Thrombolysis in Cerebral
Infarction [mTICI]) classification is a measure of reperfusion based on CT angiography (CTA) or
magnetic resonance angiography (MRA). Scores range from 0 (no flow) to 3 (normal flow)*:

Grade 0 No perfusion.

Grade 1 Antegrade perfusion beyond the occlusion, but limited distal branch filling with
slow distal perfusion.

Grade 2a Antegrade perfusion of less than half of the occluded artery ischaemic territory.
Grade 2b  Antegrade perfusion of more than half of the target artery ischaemic territory.

Grade 3 Complete antegrade perfusion of the occluded artery ischaemic territory.

* |t is noted that the description of the outcome which the mTICI score is taken to represent varied across the included
studies. It was variably described as being a measure of reperfusion (i.e. ESCAPE, MR CLEAN) or revascularisation (i.e. MR
RESCUE, REVASCAT) or recanalisation (i.e. EXTEND-IA), with the terms often used interchangeably.

Two of the studies included in this analysis, ESCAPE and MR RESCUE, used the Thrombolysis
in Cerebral Infarction Score (TICI) (as opposed to the mTICI). Scores in this also range from 0 (no
perfusion) to 3 (complete perfusion):

0 No perfusion.

1 Penetration with minimal perfusion. The contrast material fails to opacify the entire cere-
bral bed distal to the obstruction for the duration of the angiographic run.

2a Only partial filling (less than two-thirds) of the entire vascular territory is visualised.

2b Complete filling of all of the expected vascular territory is visualised, but the filling is
slower than normal.

3 Complete perfusion. Antegrade flow into the bed distal to the obstruction occurs as
promptly as into the obstruction and clearance of contrast material from the involved
bed is as rapid as from an uninvolved other bed of the same vessel or the opposite
cerebral artery.

The GRADE methodology was used to assess the quality of the evidence. The risk of bias was
assessed using the Cochrane risk of bias tool for RCTs.
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Synthesis

The research questions were answered with reference to the evidence tables included in Appen-
dix 1, page 70. Due to the expected heterogeneity across studies in terms of devices used and time
to procedure, random effects meta-analysis was used. Binary outcomes were pooled as risk rati-
0s. Heterogeneity was assessed on the basis of 12 values. Values in excess of 75% were inter-
preted as considerable heterogeneity, and values between 50% and 90% were interpreted as po-
tentially substantial heterogeneity. If sufficient studies were available (n 210), assessment of small
study bias using funnel plots and Egger’s test was planned. Meta-analysis was performed for three
outcomes: mortality at 90 days; mRS at 90 days; and Barthel Index at 90 days. A meta-analysis
was not performed for mTICI at final angiography as results for this outcome were provided for
the intervention group only; this and the other remaining outcomes of interest are hence present-
ed in narrative format.

A number of important methodological differences were identified between the first three trials
included in this assessment (MR RESCUE, IMS Ill, SYNTHESIS Expansion) and the other five as
discussed in detail in Sections 4.3 (Study characteristics) and 4.4 (Discussion). In particular, these
trials used older generation devices and did not use imaging in patient selection which, it has been
argued, makes them less relevant to current clinical practice [62]. Therefore, a subgroup analysis
including the latter five trials only, in which the majority, or all, of the devices used were stent re-
trievers, and in which non-invasive arterial imaging was used to guide patient selection, was per-
formed for mortality at 90 days and mRS at 90 days.

4.3 Results
Included studies
Study characteristics

Eight RCTs with a total of 2,423 patients were included for assessment of effectiveness; a total of
1,110 patients were randomised to the control groups and 1,313 were randomised to the interven-
tion groups (endovascular treatment) (Table 5). Please also see additional tables in Appendix 1,
page 70 (Tables 6-12).

Table 5: Eight randomised controlled trials included for assessment of effectiveness

Author Trial name Country No. Products used Study
Year published centres duration
Kidwell MR RESCUE North America 22 Merci Retriever; 2004-2011*
2013 [14] Penumbra System®;
Broderick IMS 11l USA, Canada, 58 Merci Retriever; 2006-2012
2013 [15] Australia, Europe Penumbra System®;

Solitaire™ FR
Ciccone SYNTHESIS Italy 24 Including: 2008-2012
2013 [16] Expansion Solitaire™,

Penumbra System®
Trevo®, Merci

Berkhemer MR CLEAN Netherlands 16 Retrievable stents 2010-2014
2015 [6] used in 81.5% cases

Campbell EXTEND IA Australia, 10 Solitaire™ FR 2012-2014
2015 [7] New Zealand
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Author Trial name Country No. Products used Study
Year published centres duration
Jovin REVASCAT Spain 4 Solitaire™ FR 2012-2014
2015 [9]
Saver SWIFT PRIME | USA, Europe 39 Solitaire™ FR; 2012-2014
2015 [4] Solitaire™ 2
Goyal ESCAPE Canada, USA, UK, 22 Solitaire™ FR + 2013-2014
2015 [8] South Korea, unspecified others

Ireland

* The MR RESCUE trial began enrolment in June 2004. It finished enrolling in 2011 but the exact month is not clear. The
duration of 80 months is based on the trial having completed enrolment in January 2011.

All eight trials followed up their cohorts for a minimum of 90 days. The median number of partici-
pating centres was 22 (range 4-58). The average duration of the included trials was 33 months
(range 24-80 months*). The earliest trial began enrolling in 2004 and the latest in 2013, with all
publishing their main results between 2013 and 2015.

Six of the eight trials used non-invasive arterial imaging to guide patient selection; MR RESCUE
and SYNTHESIS Expansion did not. One additional study (IMS Ill) altered its protocol after 284
participants had undergone randomisation; this change permitted the use of CTA in determining
trial eligibility for patients with an NIHSS score of 8 or 9. MR RESCUE substratified their cohort by
penumbral pattern, such that those assigned to undergo mechanical thrombectomy and those as-
signed to receive standard care were further subcategorised into those with favourable (substantial
salvageable tissue and small infarct core) and unfavourable (large core or small or absent penum-
bra) penumbral patterns, as assessed using pretreatment CT or MRI.

All trials compared standard medical therapy, including IV tPA where appropriate, with endovascu-
lar therapy (mechanical thrombectomy with or without 1A tPA). A median of 79.9% (range 0—-100%)
of patients in the intervention group received IV tPA. As noted above, MR RESCUE substratified
their cohort by penumbral pattern, using pretreatment CT or MRI; a median of 85.1% (range 16.1—
100%) of those assigned to the intervention group underwent mechanical thrombectomy.

Five trials were stopped early. IMS Il was stopped early because of futility after 656 participants
had undergone randomisation. The release of data from MR CLEAN led to interim analyses being
performed in SWIFT PRIME, ESCAPE and EXTEND IA, and all were stopped early. REVASCAT
was stopped early because of a claimed loss of equipoise as a result of the release of data from
MR CLEAN, EXTEND IA and ESCAPE. MR CLEAN, SYNTHESIS Expansion and MR RESCUE
were not stopped early.

Patient characteristics

Patients had to be aged 18 years and over to be eligible for inclusion in all eight studies. Five stud-
ies had an upper age limit for inclusion — three excluded patients aged >80 years (SYNTHESIS
Expansion, REVASCAT, SWIFT PRIME), one excluded those aged >82 years (IMS Ill), and one
excluded those aged >85 years (MR RESCUE). Five studies reported mean ages for their inter-
vention and control groups, while the other three reported median ages; only one trial reported a
difference in ages between groups of greater than 1 year (MR RESCUE, intervention group mean
age 64 years; control group mean age 67 years). All trials reported mean or median ages for their
control and intervention groups between 64 and 71 years.
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The location of the stroke was confined to the anterior circulation (intracranial ICA, MCA [M1 and/or
M2] and/or anterior cerebral artery [Al and/or A2]) only in six of the eight trials; both IMS Il (4/434)
and SYNTHESIS Expansion (25/362) included patients with occlusions in the posterior circulation.

Six of the eight trials specified a prestroke functional ability as part of their inclusion criteria; two
trials required patients to have had a prestroke mRS of <1 (REVASCAT, SWIFT PRIME); three
trials required a prestroke mRS of <2 (IMS Ill, MR RESCUE, EXTEND IA); and one trial required
a prestroke score on the Barthel Index of 290 (ESCAPE).

Four trials (IMS Ill, MR CLEAN, REVASCAT, SWIFT PRIME) reported prestroke mRS scores for
their intervention and control arms; the proportion of patients with mRS scores of O (intervention
group range 81.5-87.3%; control group range 80.1-88.7%) or <1 (SWIFT PRIME, intervention
group 99%, control group 98%) were similar in both arms of each of these trials.

Five trials required a minimum baseline level of clinical severity for inclusion, as measured using
the NIHSS; one required a baseline NIHSS of 22 (MR CLEAN), two required a baseline NIHSS =6
(MR RESCUE, REVASCAT), one a baseline NIHSS of 28 (SWIFT PRIME), and one specified that
in order to be eligible for inclusion, patients had to have a baseline NIHSS of 210 at the time that
IV tPA was begun or an NIHSS of >7 and <10 with an occlusion seen in M1, ICA or basilar artery
on CTA (IMS III.

The median baseline NIHSS scores in the control and intervention arms of MR RESCUE were
both 16 for those with favourable penumbral patterns, and 20.5 and 19 for those with non-favoura-
ble patterns, respectively. The median baseline NIHSS scores in the control arms of the other trials
ranged from 13 to 18. The median baseline NIHSS scores in the intervention arms of these trials
ranged from 13 to 17. Just one trial had a difference of greater than one point in the median base-
line NIHSS scores of control and intervention arms (EXTEND IA; control median baseline NIHSS,
13; intervention, 17).

Four trials noted that included patients must have been eligible for, or have commenced infusion
of IV tPA within 4.5 hours of symptom onset (see Appendix 1, Table 9). One further trial (IMS III)
required that IV tPA had commenced in all patients within 3 hours of symptom onset.

The maximum time allowed between onset of symptoms and commencement of endovascular
intervention ranged from 5 to 12 hours (ESCAPE) across the trials (See Appendix 1, Table 9).

Three trials specified an Alberta Stroke Program Early Computed Tomography Score (ASPECTS)
as part of their inclusion and exclusion criteria. REVASCAT excluded patients who had an AS-
PECTS score of <7 on non-contrast CT or <6 on diffusion-weighted imaging-MRI (DWI-MRI). SWIFT
PRIME excluded patients with an ASPECTS score of <6 on non-contrast CT or DWI-MRI. ES-
CAPE, meanwhile, excluded patients with an ASPECTS score of <6 on non-contrast CT or CTA.

The proportion of men in the control groups ranged between 47% and 59%; the proportion of men
in the intervention groups ranged between 47% and 59%.

Timing characteristics

Six trials provided data on median time from onset of symptoms to commencement of thrombo-
lysis with IV tPA for both their control and intervention arms. The median time from onset of symp-
toms to thrombolysis in the control groups in these trials ranged from 87 to 145 minutes; it ranged
from 85 to 127 minutes in the intervention arms. In four of these trials (MR CLEAN, EXTEND IA,
SWIFT PRIME and ESCAPE) the median time to thrombolysis was shorter in the intervention group
than in the control group; in the other two trials (IMS Ill and REVASCAT) the median time to throm-
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bolysis was longer in the intervention group (Appendix 1, Table 9). The difference in the median
time from symptom onset to thrombolysis between these arms ranged from 2 minutes (MR CLEAN)
to 18 minutes (EXTEND IA). In the SYNTHESIS Expansion trial, only those in the control arm
received IV tPA; the median time from onset of symptoms to thrombolysis in this group was 165
minutes.

Five trials provided information on the median time from onset of symptoms to randomisation for
both their control and intervention arms (Appendix 1, Table 9). The median time from onset of
symptoms to randomisation in the control groups in these trials ranged from 145 to 226 minutes; it
ranged from 148 to 223 minutes in the intervention arms. The difference in the median time from
symptom onset to randomisation between these arms ranged from 2 minutes (SWIFT PRIME) to
8 minutes (MR CLEAN). The MR RESCUE trial reported a mean time from onset of symptoms to
randomisation of 315 (standard deviation [SD] 90) and 346 (SD 70) minutes for their control and
intervention arms, respectively (these are estimates of the mean and standard deviation for the
control and intervention arms, derived from pooling mean times for those with favourable and non-
favourable penumbral patterns in each of these arms). The IMS Il trial authors noted that all pa-
tients were randomised within 40 minutes of thrombolysis while the EXTEND IA authors reported
that the median time from thrombolysis to randomisation in the control and intervention arms was
29 and 36 minutes, respectively.

All trials provided information regarding the time from onset of symptoms to the start of the proce-
dure for those randomised to the intervention arms. Five provided median times; these ranged from
210 (EXTEND IA) to 269 minutes (REVASCAT). MR RESCUE reported a mean time from onset of
symptoms to the start of the procedure for those randomised to the intervention arm of 381 (SD 74)
minutes, while IMS Il reported a mean time of 208 (SD 46.7) minutes. The ESCAPE trial authors
did not report this information directly; they did, however, note that the median time from stroke
onset to study CT was 134 minutes, while the median time from study CT to groin puncture was
51 minutes.

Two trials reported the median duration of the procedure; EXTEND IA (43 [interquartile range (IQR)
24-53] minutes), REVASCAT (75 [IQR 50-114] minutes).

Quality assessment

While the risk of bias overall for each of the RCTs was rated as low (see Appendix 1, page 95), a
number of issues which could potentially have affected the outcome data were identified. The
quality of the evidence was rated as low for mRS (moderate when confined to studies com-
menced from 2010 onwards) and moderate for other outcomes of effectiveness (see Appendix 1,
page 95).

One of the eight trials (MR RESCUE) carried out a per-protocol analysis, while the other seven
were analysed on an intention-to-treat basis. In MR RESCUE, 9/127 subjects were excluded from
the final analysis and this may have affected the effectiveness outcomes under review.

While the majority of the studies reported all or the majority of primary and secondary outcomes,
IMS Il had planned, but did not report, outcomes for EQ-5D, the trail making test and the Barthel
Index.

A further concern is the number of trials which were stopped early (five) (see Section 4.3 [Study
characteristics] above). Early stopping rules are integral to RCT design, both to allow for loss of
equipoise, and to prevent harm and unacceptable adverse events. However, it must also be ac-
knowledged that trials which stop early for benefit may under- or over-estimate the treatment ef-
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fect of the intervention; truncated RCTs have previously been demonstrated to be associated with
greater effect sizes than RCTs not stopped early [63].

Mortality

D0001 — What is the expected beneficial effect of mechanical thrombectomy on mortality?

D0003 — What is the effect of mechanical thrombectomy on mortality due to causes other
than the target disease?

Mortality from ischaemic stroke
Data on mortality from ischaemic stroke were not reported by the studies.
All-cause mortality at 90 days

All eight trials reported all-cause mortality at 90 days, with data reported on 2,418 patients in total.
There were 218 deaths out of 1,312 patients in the intervention arm (16.6%), with 201 deaths in
1,106 patients in the control arm (18.2%) (Appendix 1, Table 12). One study found a statistically
significant reduction in mortality associated with the intervention (ESCAPE). The pooled risk ratio
for mortality was 0.89 (95% CI: 0.73 to 1.09; p = 0.27) (Figure 1). This evidence suggests that the
intervention is not associated with lower all-cause mortality, when compared with the control, at
90 days.

A subgroup analysis was performed using data from the five trials commenced from 2010 onwards
(MR CLEAN, EXTEND IA, REVASCAT, SWIFT PRIME, ESCAPE). In these trials, there were 97
deaths out of 633 patients in the intervention arm (15.3%) and 122 deaths out of 649 patients in the
control arm (18.8%) (Appendix 1, Table 12). The pooled risk ratio for mortality was 0.82 (95% ClI:
0.60 to 1.11; p = 0.20) (Figure 2). When limited to these five trials, the evidence suggests that the
intervention is not associated with lower all-cause mortality, when compared with the control, at
90 days.

Figure 1. Random effects meta-analysis of all-cause mortality at 90 days

Experimental Control Risk ratio

Study Events Total Events Total RR 95% CI
MR RESCUE (2004 - 2011) 12 64 13 54 —¢—|— 0.78 [0.39; 1.586]
IMS 11l (2006 - 2012) 83 434 48 222 —_ 0.88 [0.64; 1.21]
SYNTHESIS Expansion (2008 - 2012) 26 181 18 181 <|—4¥ 1.44 [0.82; 2.54]
MR CLEAN (2010 - 2014) 49 233 59 267 - 0.95 [0.68; 1.33]
EXTEND IA (2012 - 2014) 3 35 7 35 —'—— 0.43 [0.12; 1.52]
ESCAPE (2013 - 2014) 17 164 28 147 —0— 0.54 [0.31; 0.95]
SWIFT PRIME (2012 - 2014) 9 98 12 97 —'—— 0.74 [0.33; 1.68]
REVASCAT (2012 - 2014) 19 103 16 103 __._ 1.19 [0.65; 2.18]
Random effects model 218 1312 201 1106 <:> 0.89 [0.73; 1.09]
Heterogeneity: 1?=16.8%, 1°=0.0144, p=0.2977 :

Test for overall effect: p=0.2749 :

[ T I 1

02 05 1 2 5
Favours intervention  Favours control
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Figure 2: Subgroup random effects meta-analysis of all-cause mortality at 90 days

Experimental Control Risk ratio
Study Events Total Events Total RR 95% ClI
MR CLEAN (2010 - 2014) 49 233 59 267 N 0.95 [0.68; 1.33]
EXTEND IA (2012 - 2014) 3 35 7 35 —'—— 0.43 [0.12; 1.52]
ESCAPE (2013 - 2014) 17 164 28 147 —— 0.54 [0.31; 0.95]
SWIFT PRIME (2012 - 2014) 9 098 12 97 —+—— 0.74 [0.33; 1.68]
REVASCAT (2012 - 2014) 19 103 16 103 ——'— 1.19 [0.65; 2.18]
Random effects model 97 633 122 649 <)> 0.82 [0.60; 1.11]
Heterogeneity: ’=24.1%, 1?=0.03, p=0.2604 :
Test for overall effect: p=0.1962 :
[ I I ]

02 05 1 2 5
Favours intervention  Favours control

Morbidity and function

DO0005 — How does mechanical thrombectomy impact the symptoms and severity
of acute ischaemic stroke?

D0006 — How does mechanical thrombectomy affect progression (or recurrence)
of acute ischaemic stroke?

D0011 — What is the effect of mechanical thrombectomy on patients’ body functions?

D0016 — How does the use of mechanical thrombectomy affect activities of daily living?
mRS at 90 days

All eight trials reported data for mRS at 90 days, with data available on 2,387 patients. In total,
42.8% (553/1,293) of patients in the intervention arm were reported to have achieved an mRS of
0-2 at 90 days; compared with 32.0% (350/1,094) of patients who were assigned to the control
arms of the studies (Appendix 1, Table 12). The risk ratio for achieving an mRS of 0-2 at 90 days
was 1.37 (95% CI: 1.09 to 1.73; p = 0.008) in favour of the intervention. The evidence presented
suggests that the intervention is associated with higher likelihood of being independent, as as-
sessed using the mRS, at 90 days post acute ischaemic stroke (Figure 3).
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Figure 3: Random effects meta-analysis modified Rankin Scale at 90 days
Experimental Control Risk ratio
Study Events Total Events Total RR 95%Cl
MR RESCUE (2004 - 2011) 8 64 10 54 I 0.68 [0.29; 1.59]
IMS 111 (2006 - 2012) 177 415 86 214 _—.—_ 1.06 [0.87;1.29]
SYNTHESIS Expansion (2008 - 2012) 76 181 84 181 — 0.90 [0.72; 1.14]
MR CLEAN (2010 - 2014) 76 233 51 267 —n— 1.71 [1.25;2.32]
EXTEND IA (2012 - 2014) 25 35 14 35 —-— 1.79 [1.13;2.82]
ESCAPE (2013 - 2014) 87 164 43 147 —-— 1.81 [1.36;2.42]
SWIFT PRIME (2012 - 2014) 59 98 33 93 —— 1.70 [1.23;2.33]
REVASCAT (2012 - 2014) 45 103 29 103 #_,_; 1.55 [1.06;2.27]
Random effects model 553 1293 350 1094 <> 1.37 [1.09; 1.73]
Heterogeneity: 1?’=76%, 1°=0.0783, p=0.0001 :
Test for overall effect: p=0.0077 :
T 1
0.5 1 2

Favours control

Favours intervention

While the studies exhibit a high degree of statistical heterogeneity overall (I2 = 76.0%; p=0.0001),
this heterogeneity is completely eliminated by only including the five studies which began enroling
from 2010 onwards (Figure 4). When limiting the analysis to these five studies, 46.1% (292/633)
of patients in the intervention arm were reported to have achieved an mRS of 0-2 at 90 days;
compared with 26.4% (170/645) of patients who were assigned to the control arms of these stud-
ies. The absolute benefit of the intervention on mRS at 90 days across these latter five trials ranged
from 13.5% in MR CLEAN to 31.4% in EXTEND IA. In a subgroup analysis of these five trials, the
risk ratio for achieving an mRS of 0-2 at 90 days was 1.72 (95% CI: 1.48 to 1.99; p<0.0001) in fa-

vour of the intervention (Figure 4).

Figure 4: Subgroup random effects meta-analysis modified Rankin Scale at 90 days

Experimental Control
Study Events Total Events Total
MR CLEAN (2010 - 2014) 76 233 51 267
EXTEND IA (2012 - 2014) 25 35 14 35
ESCAPE (2013 - 2014) 87 164 43 147
SWIFT PRIME (2012 - 2014) 59 98 33 93
REVASCAT (2012 - 2014) 45 103 29 103
Random effects model 292 633 170 645

Heterogeneity: I?=0%, 1°=0, p=0.9785
Test for overall effect: p<0.0001

Favours control

Risk ratio

—_—
—
—

<

[
0.5

: ]
1 2

———— 1.79 [1.13;2.82]

Favours intervention

RR  95% Cl
1.71 [1.25; 2.32]
1.81 [1.36; 2.42]
1.70 [1.23;2.33]

1.55 [1.06; 2.27]

1.72 [1.48; 1.99]
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Barthel Index at 90 days

Three trials (MR CLEAN, REVASCAT, ESCAPE) provided data which were amenable to compar-
ison in relation to the Barthel Index (Appendix 1, Table 12). All three reported the proportion of
patients in the control and intervention groups (total = 938 patients) who achieved a score of 295
at 90 days; 52.2% (240/460) of patients achieved this score in the intervention groups with 30.3%
(145/478) achieving it in the control arms. The risk ratio for achieving a Barthel Index of 95 or higher
at 90 days was 1.70 (95% CI: 1.45 to 2.01; p<0.0001) in favour of the intervention. This evidence
suggests that the intervention is associated with better outcomes in relation to ADL, as measured
using the Barthel Index, at 90 days, with all three studies individually demonstrating a statistically
significant benefit from the intervention (Figure 5).

A fourth trial, SWIFT PRIME, reported median Barthel Index scores at 90 days for those in the in-
tervention (n = 88/98) and control groups (n = 77/98) for whom the information was available; the
median scores at 90 days were 100 (IQR 10-100) and 90 (IQR 0-110) for the intervention and con-
trol groups, respectively.

Figure 5: Random effects meta-analysis Barthel Index at 90 days

Experimental Control Risk ratio
Study Events Total Events Total RR 95% CI
MR CLEAN (2010 - 2014) 99 215 73 245 - 1.55 [1.21; 1.97]
ESCAPE (2013 - 2014) 94 163 49 146 e 1.72 [1.32; 2.24]
REVASCAT (2012 - 2014) 47 82 23 87 —-—'— 2.17 [1.46; 3.23]
Random effects model 240 460 145 478 <> 1.70 [1.45; 2.01]
Heterogeneity: 1°=2.5%, 1°=0.0006, p=0.3587 5
Test for overall effect: p<0.0001 :
[ ]
0.5 1 2

Favours control  Favours intervention

NIHSS

The NIHSS ranges from 0 to 42, and quantifies neurological deficits into 11 categories, with higher
scores indicating more severe neurological deficit. Six studies provided data on NIHSS scores post-
stroke (Appendix 1, Table 12). This data varied in how it was reported, however, and thus a meta-
analysis is not possible. In addition, while the project plan for this assessment specified that NIHSS
score change at 24 hours would be evaluated, again this was not possible because of inadequate
reporting of this outcome by the studies under consideration.

Two trials (MR CLEAN and ESCAPE) reported the median NIHSS at 24 hours in the control and
intervention groups. Both reported better median NIHSS scores in the intervention versus the con-
trol groups. The intervention group in ESCAPE had a median NIHSS of 6 (IQR 3-14), while the
control group had a median NIHSS of 13 (IQR 6-18). The MR CLEAN trial reported a median
NIHSS of 13 (IQR 6-20) in the intervention group, and a median NIHSS of 16 (IQR 12-21) in the
control group.
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Two further studies reported different measures of NIHSS at 24—27 hours and another reported at
3 days only. Regardless of the reporting method, all studies reported better scores in the interven-
tion versus the control groups. SWIFT PRIME reported mean change at 27 hours (intervention
group —8.5 [+7.1]; control group —3.9 [+6.2]), while REVASCAT reported the proportion of patients
who achieved a reduction of =8 NIHSS points or a score of <2 at 24 hours (intervention group
59/100; control group 20/100). EXTEND IA reported the proportion of patients who achieved a re-
duction of 28 NIHSS points or a score of 0 or 1 at 3 days (intervention group 28/35; control group
13/35).

Reperfusion at 24 hours and/or revascularization at final angiography

Three studies (EXTEND IA, MR RESCUE, SWIFT PRIME) reported on reperfusion, but only one
of these was at 24 hours; EXTEND IA reported that the median percentage reduction in the reper-
fusion—-lesion volume between initial and 24 hour imaging was 100% (IQR 100-100) in the inter-
vention group and 37% (IQR -0.50-0.96) in the control group. EXTEND IA also reported the pro-
portion of patients in the control and intervention groups who achieved >90% reperfusion at 24
hours without SICH; the proportions were 31/35 (89%) and 12/35 (34%) for the intervention and
control groups, respectively.

SWIFT PRIME reported on reperfusion, but at 27 hours rather than at 24 hours; 83% (53/64) and
40% (21/52) of the intervention and control groups achieved =290% reperfusion at 27 hours, re-
spectively.

MR RESCUE assessed reperfusion (defined as a reduction of 290% in the volume of the perfusion
lesion from baseline) at Day 7; of those for whom information was available, 48.9% (23/47) and
51.3% (20/39) of the intervention and control groups achieved this degree of reduction, respectively.

Six studies reported the proportion of patients in their intervention group who demonstrated a TICI
(ESCAPE, MR RESCUE) or an mTICI score (MR CLEAN, EXTEND IA, REVASCAT, SWIFT
PRIME) of 2a-3 or 2b-3 (MR CLEAN, EXTEND IA, REVASCAT, SWIFT PRIME and ESCAPE)
(Appendix 1, Table 12). These latter five studies reported proportions of mTICI 2b-3 which ranged
from 58.7% (MR CLEAN) to 88% (SWIFT PRIME) while MR RESCUE reported that 40/56
(71.4%) had a TICI score of 2a-3 at Day 7.

A seventh study, IMS Il reported final mTICI scores based on the location of the vessel occlusion
which had caused the stroke; the percentage of the intervention group who achieved an mTICI score
of 2b-3 ranged from 23% (multiple M2 occlusions) to 44% (M1 occlusion or single M2 occlusion).

Health-related quality of life

D0012 — What is the effect of mechanical thrombectomy on generic health-related
quality of life?

D0013 — What is the effect of mechanical thrombectomy on disease-specific quality of life?
Health-related quality of life (EQ-5D)
Not all trials included health-related quality of life as a primary or secondary endpoint.

Three trials reported on health-related quality of life using the EQ-5D, a generic measure, with
higher scores reflecting better quality of life. It was not clear whether the studies used the ‘3L’ or
‘5L version of this measure. The scales used were either from 0 to 100 (ESCAPE) or from -0.33
to 1 (REVASCAT, MR CLEAN).
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ESCAPE reported median scores at 90 days in the intervention group of 80 (IQR 60-90) and
control group of 65 (IQR 50-80), along a scale from 0 to 100.

REVASCAT and MR CLEAN also reported median scores at 90 days, but reported these along a
different scale (—0.33 to 1). REVASCAT reported median scores in the intervention and control
groups of 0.65 (IQR 0.21-0.79) and 0.32 (IQR 0.13-0.70), respectively. MR CLEAN reported medi-
an scores in the intervention and control groups of 0.69 (IQR 0.33-0.85) and 0.66 (IQR 0.30-0.81),
respectively.

No data were available on disease-specific quality of life.

Patient satisfaction
D0017 — Was the use of mechanical thrombectomy worthwhile?

No evidence was found to answer the research question.

4.4 Discussion

The assessment of the clinical effectiveness of thrombectomy for acute ischaemic stroke is based
on eight RCTs, with a total of 2,423 patients. As noted above, while the risk of bias was generally
rated as low, the quality of the pooled data for the outcomes under review was rated as low or
moderate. In addition, a number of important points about the trials need to be reiterated.

Mechanical thrombectomy versus endovascular intervention

While mechanical thrombectomy is the subject of this analysis, the RCTs examined ‘endovascular
intervention’ which includes both mechanical thrombectomy and intra-arterial thrombolysis, in which
tPA is infused directly into the artery close to the occlusion. Two of the studies, in particular, had
markedly lower proportions of their intervention groups undergoing mechanical thrombectomy
(IMS 11l 16.1%, SYNTHESIS Expansion 30.9%); this compared with the other six trials where the
proportion of the intervention group undergoing mechanical thrombectomy ranged between 77.1%
and 100%. There were a number of reasons for the different rates across the trials, including the
use or non-use of imaging in patient selection, clinical deterioration or improvement, and system
or process issues (that is, the availability of an interventionist). That said, all of the trials random-
ised patients on the basis that they were eligible for mechanical thrombectomy, and analysis in
seven trials was performed on an intention-to-treat basis, with the eighth based on a per-protocol
analysis (MR RESCUE).

Older versus newer generation mechanical thrombectomy devices

The type of devices used has changed over time; this is significant because the year of commence-
ment of enrolment across the eight trials ranged from 2004 (MR RESCUE) to 2013 (ESCAPE).
The first three trials to begin enrolment used first-generation devices alone (MR RESCUE) or in
the majority of cases (IMS 1ll, SYNTHESIS Expansion). In contrast, the later trials used newer gen-
eration ‘stent retrievers’ in all (EXTEND IA, REVASCAT, SWIFT PRIME) or the majority of cases
(MR CLEAN, ESCAPE).
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Anterior versus posterior circulation ischaemic stroke

Six of the eight trials focused exclusively on patients with anterior acute ischaemic stroke. IMS Il
included those with occlusion in the basilar artery, but this consisted of just four patients, while
SYNTHESIS Expansion included 30 patients (8%) with posterior circulation stroke as assessed on
Day 7. The results presented here should therefore be taken to be indicative of the effectiveness
or otherwise of mechanical thrombectomy in the management of anterior circulation acute ischaem-
ic stroke; further studies are required before a determination on the efficacy of mechanical throm-
bectomy in the posterior circulation can be made.

The use of vessel imaging to select patients

Neither MR RESCUE nor SYNTHESIS Expansion used non-invasive arterial imaging to identify
patients for enrolment. IMS Ill, which began enrolment in 2006, did not begin using CTA to identify
the site of occlusion until after 284 participants had undergone randomisation; from then on, CTA
was used to determine trial eligibility for patients with an NIHSS score of 8 or 9. The other five trials
used either CTA or MRA to guide patient selection.

Summary and conclusion

There are thus a number of caveats to the interpretation of the evidence presented in this pilot as-
sessment of effectiveness. The quality of the pooled data for the outcomes under review was rated
as low or moderate and the individual trials span a time frame in which both the technology itself
and the process of identifying patients who could potentially benefit from the technology have
changed significantly.

The intervention had no effect on all-cause mortality either in the overall or subgroup analysis.

The effectiveness outcome for which this analysis is most consistent is mRS <2 at 90 days, with
the pooled data suggesting that mechanical thrombectomy is significantly more likely to result in
functional independence when compared with the current standard of care (medical treatment).It
has been argued that the methodology and devices (predominantly stent retrievers) employed in the
later five trials are those which are more relevant to current clinical practice. It is therefore perti-
nent to note that subgroup analysis of these five trials demonstrated an improved effect of the in-
tervention on mRS at 90 days, when compared with its overall effect as analysed across all eight
trials.

Similarly to mRS, the Barthel Index can also be used to measure disability or dependence in ADL
following a stroke. While concerns have been raised in general that there is a lack of consensus
across these two measures, this does not appear to be the case here; in keeping with the positive
association between thrombectomy and mRS as discussed above, the pooled data from the three
trials which provided information on median Barthel Index score at 90 days further suggest that
mechanical thrombectomy has a significant positive effect on morbidity and function; all three trials
were performed with newer generation devices with all commenced in 2010 or later [64].

While six trials reported on NIHSS in different ways and at different time points, all indicated better
outcomes in the intervention groups — the significance of this is difficult to assess, however, given
the aforementioned heterogeneity in reporting. Similarly, while just two trials reported on reperfu-
sion at 24 hours, and again did so in different ways, both reported markedly improved rates of
reperfusion in the intervention versus the control groups (it should be noted, however, that MR
RESCUE, which reported on reperfusion at 7 days, suggested no difference at this time point).
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Restoration of cerebral blood flow on final angiography, as assessed using the TICI or mTICI score,
varied markedly across the seven trials for which data were presented and, while there are rea-
sons for this variability (i.e. the absence of appropriate imaging in some patients in MR CLEAN), it
is difficult to arrive at any firm conclusions in relation to this outcome measure.

Finally, three trials reported health-related quality of life, as measured using the EQ-5D; the results
from all three are consistent in suggesting that mechanical thrombectomy has a positive effect on
this outcome measure.

In conclusion, while there are a number of caveats as discussed, the evidence suggests that me-
chanical thrombectomy, when used in conjunction with non-invasive arterial imaging, in selected
patients with anterior circulation acute ischaemic stroke, and when using second-generation (stent
retriever) devices, has a beneficial effect on morbidity and function, and health-related quality of
life at 90 days, but no effect on all-cause mortality at 90 days.
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5 SAFETY

5.1 Domain framing

The initial wording of some of the outcomes from the project plan has been modified in this pilot
assessment.

5.2 Research questions and methods

Research questions

Element ID Research Question Outcomes

C0004 What are the variables associated with the use of mechanical Patient safety
thrombectomy devices that may impact the frequency and/or
severity of harms?

C0005 Which patient groups are more likely to be harmed by the use Patient safety
of mechanical thrombectomy devices? Are there any relevant
contraindications or interactions with other technologies?

C0007 Are mechanical thrombectomy devices associated with Patient safety
user-dependent harms? Specifically, are there potential
harms that can be caused by those who undertake mechanical
thrombectomy? Is there a learning curve, or potential for intra-
or inter-observer variation in interpretation of outcomes, errors
or other user-dependent concerns in the quality of care?

C0008 Relative to current standard of care alone, how safe is Patient safety
mechanical thrombectomy (technology- and procedure-related
adverse events) when used in combination with standard of
care relative to standard of care? Specifically:

¢ What is the frequency of serious adverse events (SAEs)?
e What are the most serious adverse events?

e What is the frequency of SAEs leading to death?

o What are the most frequent adverse events?

e How frequently do they occur?
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Sources

The following sources were used to obtain information:
e PubMed
e Embase
e Cochrane Register of Controlled Trials
e ClinicalTrials.gov
e ICTRP
e ISRCTN
e EU Clinical Trials Registry
e mRCT
e Stroke Trials Registry
¢ Request to the manufacturer

e Health Products Regulatory Authority, Ireland
We selected RCTs and prospective clinical studies in which relevant safety data were reported.

Relevant studies were identified as part of the systematic review of clinical effectiveness. Search
results were supplemented by studies identified as part of a systematic review and meta-analysis
performed by Pufial-Riobéo et al., which included studies published up to March 2015 [65]. All major
databases were included in their search and the authors used the GRADE system to evaluate the
quality of their evidence. In addition to the studies identified from this review, relevant prospective
studies, published between March and August 2015, inclusive were included — although no addi-
tional studies were identified. The outcome of interest in the additional studies was device-related
adverse events; other adverse events (that is, SICH, mortality, all haemorrhage) were sufficiently
reported in the RCTs and hence data on these events were not extracted from the six additional
studies, none of which had compared mechanical thrombectomy with standard medical care.

A detailed description of the search strategy and selection process is available in Appendix 1,
page 66.

Analysis

The GRADE methodology was used to assess the quality of the pooled evidence. The risk of bias
was assessed using the Cochrane risk of bias tool for RCTs.

Synthesis

The questions were asked in plain text format with reference to the evidence tables included in
Appendix 1, page 70. Due to the expected heterogeneity across studies in terms of devices used
and time to procedure, random effects meta-analysis was used. Binary outcomes were pooled as
risk ratios. Heterogeneity was assessed on the basis of I” values. Values in excess of 75% were
interpreted as considerable heterogeneity, and values between 50% and 90% were interpreted as
potentially substantial heterogeneity. If sufficient studies were available (n 210), assessment of
small study bias using funnel plots and Egger’s test was planned. Meta-analysis was performed
for three outcomes: SICH, any cerebral haemorrhage and recurrent ischaemic stroke within 90
days.
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There are a number of important methodological differences between the first three trials included
in this assessment (MR RESCUE, IMS lll, SYNTHESIS Expansion) and the other five, as discussed
in Sections 4.3 (Study characteristics) and 4.4 (Discussion). In particular, these trials used older
generation devices which, it has been argued, are no longer clinically relevant [62]. Therefore, a
subgroup analysis including the latter five trials only (MR CLEAN, EXTEND IA, REVASCAT, SWIFT
PRIME, ESCAPE), was performed for SICH, any cerebral haemorrhage and recurrent ischaemic
stroke at 90 days.

5.3 Results
Included studies

All eight RCTs included in the clinical effectiveness assessment were also included in the safety
assessment. Their characteristics have been described previously.

An additional six studies (four prospective observational studies and two RCTs) with data on de-
vice-related adverse events were identified and included for analysis (Appendix 1, Table 13) [66-
71]. A total of 641 patients were evaluated across these six studies. All six were performed be-
tween 2010 and 2012 and all were published in 2012 or 2013. The devices included in these studies
were the Solitaire™ FR and AB, the Merci retriever and the Trevo® device. For additional informa-
tion on these six studies, please see Appendix 1, page 89.

Patient characteristics
The patient characteristics of the eight RCTs are described in Section 4 (Clinical effectiveness).

The mean patient age across the six additional studies ranged from 64 to 68.4 years [66-71]. The
median baseline NIHSS score ranged from 17 to 19 across the six studies. Pereira et al. included
patients with anterior circulation acute ischaemic strokes only; the other five studies included a
variable proportion (2.8-11.1%) of patients with pathology in the posterior circulation. Four of the
six studies had a maximum time to mechanical thrombectomy of 8 hours; Nogueira et al. stated
that the lesion had to have been angiographically confirmed within 8 hours of onset [68], while
Soize et al. included patients with anterior circulation strokes who presented within 6 hours of on-
set and those with posterior circulation strokes who presented within 24 hours of onset [67].

Quality assessment

The quality of the eight RCTs is described in the Section 4 (Clinical effectiveness). With the ex-
ception of mortality at 90 days (see Section 4) and SICH, there was inconsistency in how these
eight trials reported their safety outcomes, making comparability and interpretation difficult.

The quality of the six additional studies was assessed on the basis of risk of bias (see Appendix 1,
page 102). It was noted that two of the studies had a small number of participants (Soize et al., n =
36 [67]; de Castro-Afonso et al., n = 21 [69]). The only outcome data extracted from the six addi-
tional studies was that concerning device-related adverse events.
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Patient safety

C0004 — What are the variables associated with the use of mechanical thrombectomy
devices that may impact the frequency and/or severity of harms?

No evidence was found to answer the research question.

C0005 — Which patient groups are more likely to be harmed by the use of mechanical
thrombectomy devices? Are there any relevant contraindications or interactions with
other technologies?

No evidence was found to answer the research questions.

C0007 — Are mechanical thrombectomy devices associated with user-dependent harms?
Specifically, are there potential harms that can be caused by those that undertake mechanical
thrombectomy? Is there a learning curve, or potential for intra- or inter-observer variation
in interpretation of outcomes, errors or other user-dependent concerns in the quality of care?

No evidence was found to answer the research questions.

C0008 — Relative to current standard of care alone, how safe is mechanical
thrombectomy (technology- and procedure-related adverse events) when used
in combination with standard of care relative to standard of care? Specifically:

e What is the frequency of serious adverse events (SAEs)?
e What are the most serious adverse events?
e What is the frequency of SAEs leading to death?

e What are the most frequent adverse events?

e How frequently do they occur?

Note: while individual studies report adverse events and/or serious adverse events, a lack of clari-
ty regarding what constitutes ‘serious’ and inconsistencies in reporting makes comparative analysis
across studies difficult.

All-cause mortality at 90 days
Please see Section 4 (Clinical effectiveness) for further information on this outcome.
Symptomatic intracerebral haemorrhage

All eight trials reported data on SICH across a total cohort of 2,422 patients. In total, 5% (66/1,313)
of patients in the intervention arm and 4.8% (53/1,109) of patients in the control arm experienced
an SICH. This evidence suggests that the intervention is not associated with a higher overall rate of
SICH when compared with the control (risk ratio = 1.07; 95% CI: 0.74 to 1.53; p = 0.73) (Figure 6).
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Figure 6: Random effects meta-analysis of symptomatic intracerebral haemorrhage

Experimental Control Risk ratio

Study Events Total Events Total RR 95% CI
MR RESCUE (2004 - 2011) 3 64 2 54 + 1.27 [0.22;7.30]
IMS 1l (2006 - 2012) 27 434 13 222 — 1.06 [0.56; 2.02]
SYNTHESIS Expansion (2008 — 2012) 10 181 10 181 —0:— 1.00 [0.43; 2.34]
MR CLEAN (2010 - 2014) 18 233 17 267 B 1.21 [0.64; 2.30]
EXTEND IA (2012 - 2014) 0 35 2 3 —m—F— 0.20 [0.01; 4.02]
ESCAPE (2013 - 2014) 6 165 4 150 —— 1.36 [0.39; 4.74]
SWIFT PRIME (2012 - 2014) 0 98 3 97— 0.14 [0.01; 2.70]
REVASCAT (2012 - 2014) 2 103 2 103 —_— 1.00 [0.14; 6.98]
Random effects model 66 1313 53 1109 <> 1.07 [0.74; 1.53]
Heterogeneity: I?=0%, =0, p=0.8448

Test for overall effect: p=0.7277

T \ T 1
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A subgroup analysis was performed using data from the five trials commenced from 2010 onwards
(MR CLEAN, EXTEND IA, REVASCAT, SWIFT PRIME, ESCAPE) (Figure 7). In these trials, there
were 26 events in 634 patients in the intervention arm (4.10%) and 28 events in 652 patients in
the control arm (4.29%). The pooled risk ratio for SICH was 1.08 (95% CI: 0.64 to 1.83; p = 0.78)
(Figure 7). This evidence suggests that the intervention is not associated with a higher overall rate
of SICH when compared with the control.

Figure 7: Subgroup random effects meta-analysis of symptomatic intracerebral haemorrhage

Experimental Control Risk ratio
Study Events Total Events Total RR 95% CI
MR CLEAN (2010 - 2014) 18 233 17 267 1 1.21 [0.64; 2.30]
EXTEND IA (2012 - 2014) 0 35 2 35 + 0.20 [0.01; 4.02]
ESCAPE (2013 - 2014) 6 165 4 150 ——o— 1.36 [0.39; 4.74]
SWIFT PRIME (2012 - 2014) 0 98 3 97 —'—— 0.14 [0.01;2.70]
REVASCAT (2012 - 2014) 2 103 2 103 —— 1.00 [0.14; 6.96]
Random effects model 26 634 28 652 <> 1.08 [0.64; 1.83]
Heterogeneity: 1’=0%, 1°=0, p=0.4943 :
Test for overall effect: p=0.7801 :
[ I I 1

0.01 0.1 1 10 100
Favours intervention  Favours control

Perforation/dissection

There were insufficient data to address this question. Please see the section below Device-
and/or procedure-related adverse events for additional information.
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Other haemorrhage

There were insufficient data to address this question. Please see the section below Device-
and/or procedure-related adverse events for additional information.

Any cerebral haemorrhage

Seven of the eight studies reported comparable data on any cerebral haemorrhage at between 24
and 30 hours (it was unclear which events qualified in SYNTHESIS Expansion and hence this was
not included). A total of 39.8% (450/1,132) patients in the intervention arm and 23.1% (214/928)
patients in the control arm experienced a cerebral haemorrhage (Figure 8). The risk ratio for any
cerebral haemorrhage was 1.45 (95% CI: 1.26 to 1.66; p<0.0001). The evidence suggests that the
intervention is associated with a higher overall rate of cerebral haemorrhage when compared with
the control.

Figure 8: Random effects meta-analysis of any cerebral haemorrhage

Experimental Control Risk ratio
Study Events Total Events Total RR 95% ClI
MR RESCUE (2004 - 2011) 45 64 28 54 + 1.36 [1.00; 1.83]
IMS 111 (2006 - 2012) 261 434 93 222 —i— 1.44 [1.21;1.71]
MR CLEAN (2010 - 2014) 18 233 17 267 ——0— 1.21 [0.64; 2.30]
EXTEND IA (2012 - 2014) 5 35 4 35 + 1.25 [0.37; 4.27]
ESCAPE (2013 — 2014) 66 165 28 150 —0— 2.14 [1.46; 3.14]
SWIFT PRIME (2012 - 2014) 9 98 11 97 —'-—— 0.81 [0.35; 1.87]
REVASCAT (2012 - 2014) 46 103 33 103 —0— 1.39 [0.98; 1.99]
Random effects model 450 1132 214 928 <> 1.45 [1.26; 1.66]
Heterogeneity: °=7.5%, 1°=0.003, p=0.3709 E
Test for overall effect: p<0.0001 :
1 1
0.5 1 2

Favours intervention  Favours control

A subgroup analysis of any cerebral haemorrhage was performed using data from the five trials
commenced from 2010 onwards (MR CLEAN, EXTEND IA, REVASCAT, SWIFT PRIME, ESCAPE)
(Figure 9). In these trials, there were 144 events in 634 patients in the intervention arm (22.7%)
and 93 events in 652 patients in the control arm (14.3%). The pooled risk ratio for any cerebral
haemorrhage at 90 days was 1.46 (95% CI: 1.07 to 1.99; p = 0.02). This evidence suggests that
the intervention is associated with a higher overall rate of any cerebral haemorrhage at 90 days
when compared with the control.
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Figure 9: Subgroup random effects meta-analysis of any cerebral haemorrhage

Experimental Control Risk ratio
Study Events Total Events Total RR 95% CI
MR CLEAN (2010 - 2014) 18 233 17 267 ——'—-— 1.21 [0.64; 2.30]
EXTEND IA (2012 - 2014) 5 35 4 35 -+ 1.25 [0.37; 4.27]
ESCAPE (2013 - 2014) 66 165 28 150 ——F 2.14 [1.46; 3.14]
SWIFT PRIME (2012 - 2014) 9 98 1 97 @ ——=1 0.81 [0.35; 1.87]
REVASCAT (2012 - 2014) 46 103 33 103 —0— 1.39 [0.98; 1.99]
Random effects model 144 634 93 652 e 1.46 [1.07; 1.99]
Heterogeneity: I’=34.2%, 1=0.041, p=0.1932 ;
Test for overall effect: p=0.0173 :
1 1
0.5 1 2

Favours intervention  Favours control

Recurrent ischaemic stroke within 90 days

Four trials (IMS 11, MR CLEAN, ESCAPE, REVASCAT) provided data on the number of patients
who suffered a recurrent ischaemic stroke within 90 days; the proportion of the intervention group
suffering this adverse event ranged from 3.9% (in REVASCAT) to 5.6% (in MR CLEAN). The pro-
portion of patients with recurrent ischaemic stroke in the control group ranged from 0.4% (in MR
CLEAN) to 6.3% (in IMS IIl). The pooled data from these four trials do not suggest that the inter-
vention is associated with a higher overall rate of recurrent ischaemic stroke within 90 days, when
compared with the control (risk ratio = 1.97; 95% CI: 0.64 to 6.03; p = 0.24) (Figure 10). While
substantial statistical heterogeneity is noted between the four included studies (I2 = 67.8%; p =
0.03), this is reduced by exclusion of the earliest trial (IMS 111) with all three later trials indicating
that the intervention is not associated with a higher rate of recurrent ischaemic stroke. Subgroup
analysis, including only these latter three trials, again suggests that the intervention is not associ-
ated with a statistically significant higher overall rate of recurrent ischaemic stroke within 90
days, when compared with the control (risk ratio = 3.09; 95% CI: 0.86 to 11.11; p = 0.08) (Figure
11).

One additional trial, SYNTHESIS Expansion, reported that 2.2% (4/181) of patients in the interven-
tion group had experienced a new stroke at 7 days.
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Figure 10: Random effects meta-analysis of recurrent ischaemic stroke within 90 days

Experimental Control Risk ratio
Study Events Total Events Total RR 95% Cl
IMS 111 (2006 - 2012) 22 434 14 222 —'— 0.80 [0.42; 1.54]
MR CLEAN (2010 - 2014) 13 233 1 267 —-'-— 14.90 [1.96; 113.01]
ESCAPE (2013 - 2014) 8 165 3 150 o B 242 [0.66; 8.97]
REVASCAT (2012 - 2014) 4 103 3 103 —'—— 1.33 [0.31; 5.81]
Random effects model 47 935 21 742 <C> 1.97 [0.64; 6.03]
Heterogeneity: ?=67.8%, 1°=0.8402, p=0.0254 1
Test for overall effect: p=0.2352 ;
[ [ [ 1
0.01 0.1 1 10 100
Favours intervention  Favours control

Figure 11: Subgroup random effects
meta-analysis of recurrent ischaemic stroke within 90 days

Experimental Control Risk ratio
Study Events Total Events Total RR 95% ClI
MR CLEAN (2010 - 2014) 13 233 1 267 ——'— 14.90 [1.96; 113.01]
ESCAPE (2013 - 2014) 8 165 3 150 T 242 [0.66; 8.97]
REVASCAT (2012 - 2014) 4 103 3 103 —'—— 1.33 [0.31; 5.81]
Random effects model 25 501 7 520 <> 3.09 [0.86; 11.11]
Heterogeneity: 12°=49.9%, 1°=0.6372, p=0.136 :
Test for overall effect: p=0.0845 :
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Device- and/or procedure-related adverse events

Seven of the eight trials provided data on device- and/or procedure-related adverse events (SYN-
THESIS Expansion did not) (Appendix 1, Table 14). These were reported differently across the
seven trials, however, making comparability difficult. Five trials did not differentiate between device-
related and procedure-related adverse events — MR RESCUE, IMS lll, EXTEND IA, REVASCAT
and ESCAPE.

The earliest trial to have begun enrolment, MR RESCUE, reported that there were ten such events
among the intervention group cohort of 64 patients; it was not clear whether these events were in
ten individual patients. The adverse events included one device fracture, seven vessel perforations,
one vessel dissection and one embolus to a previously uninvolved territory.

IMS Il reported that 16.1% (70/434) of patients in the intervention group experienced a device- or
procedure-related adverse event, including groin haematoma, vessel dissection or perforation and
emboli to previously uninvolved territories.
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EXTEND IA reported that 11.4% (4/35) of patients experienced an adverse event which could be
classified as device- or procedure-related, specifically, wire perforation (n = 1), groin haematoma
(n = 1) and emboli to previously uninvolved territories (n = 2).

REVASCAT reported that there were 30 complications in their intervention cohort of 103 patients
which could be classified as device- or procedure-related, specifically, arterial dissection or perfo-
ration (n = 9), emboli to previously uninvolved territories (n = 5), groin haematoma (n = 11) or pseu-
doaneurysm (n = 1) and vasospasm requiring treatment (n = 4). It was not clear whether these
events were experienced by 30 different patients or if some patients experienced more than one
of these complications.

The ESCAPE trial reported that 10.9% (18/165) of patients experienced a total of 19 adverse
events which could be classified as device- or procedure-related — these included four serious
adverse events (haematoma at access site, n = 3; perforation of middle cerebral artery, n = 1) and
15 ‘non-serious’ adverse events (access site femoral haematoma, n = 11; carotid dissection, n = 1;
cranial nerve palsy (cavernous sinus syndrome), n = 1; and subarachnoid haemorrhage, n = 1).

SWIFT PRIME reported that there were seven device-related adverse events in five patients (5.1%,
5/98), all of which were classified as ‘non-serious’, specifically, cerebral vasospasm (n = 4), intra-
ventricular haemorrhage (n = 1), subarachnoid haemorrhage (n = 1) and subarachnoid contrast
extravasation (n = 1). Procedure-related adverse events were not reported.

MR CLEAN reported that 11.2% (26/233) of patients in the intervention group experienced a pro-
cedure-related adverse event. These included emboli to previously uninvolved territories in 20 pa-
tients (8.6%), procedure-related vessel dissections in four patients (1.7%) and vessel perforations
in two patients (0.9%). Device-related adverse events were not reported.

Data on device-related adverse events were available from six additional studies as discussed
above (see Appendix 1, Table 11). The proportion of patients experiencing a device-related adverse
event in these studies ranged from 2.8% (1/36, Soize et al. [67]) to 13.5% (24/178, Nogueira et al.
[68]).
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5.4 Discussion

This assessment of the safety of mechanical thrombectomy in acute ischaemic stroke is based on
evidence from eight RCTs. For device-related events, the data from six additional studies were al-
so included. The limitations inherent in pooling data from the eight RCTs were discussed in detail
in the Section 4 (Clinical effectiveness). There are additional limitations inherent in pooling data
from the additional six studies included in this domain and hence only data on device-related events
were extracted from the additional studies identified as part of this safety assessment. It should
also be noted that the patients undergoing mechanical thrombectomy across the various trials and
prospective studies received standard medical care including IV tPA to a greater or lesser extent,
and this may have influenced subsequent safety outcomes.

These limitations notwithstanding, the evidence presented suggests that mechanical thrombecto-
my is not associated with an increased risk of all-cause mortality at 90 days (as discussed in Sec-
tion 4), SICH or with recurrent ischaemic stroke at 90 days, when compared with standard medi-
cal therapy — although it should be noted that the evidence for recurrent ischaemic stroke at 90 days
is based on four trials only. Pooled data from seven trials suggest that the intervention may be as-
sociated with a higher rate of any cerebral haemorrhage when compared with standard medical
therapy; the significance of this is difficult to quantify, however, because it includes all reported
cases of cerebral haemorrhage, some of which would have been clinically insignificant.

While seven of the eight RCTs reported on device- and/or procedure-related events, differences
in reporting make comparability difficult. Five of the trials did not differentiate between device- and
procedure-related adverse events and the range of these events across the five trials varied wide-
ly; from 10.9% to 29.1% of the intervention cohort. Just one of the eight RCTs specifically report-
ed device-related events (SWIFT PRIME, 5.1% of intervention group). Relevant data on device-
related adverse events was identified in six additional studies — these reported a range from 2.8%
to 13.5% of patients affected.
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APPENDIX 1: METHODS AND DESCRIPTION OF THE EVIDENCE USED

METHODS AND EVIDENCE INCLUDED

A preliminary working version of the HTA Core Model® for Rapid Relative Effectiveness Assess-
ment, based on the ‘HTA Core Model® for Rapid Relative Effectiveness Assessment of Pharma-
ceuticals 3.0’, was used as the primary source for selecting the assessment elements. Additional-
ly, assessment elements from other EUnetHTA Core Model Applications were screened and in-
cluded if believed relevant to the present assessment.

The following domains were developed within the present assessment:

+ Description and technical characteristics of the technology (TEC);
* Health Problem and Current Use of Technology (CUR);

* Clinical effectiveness (EFF);

+ Safety (SAF).

Researchers at each of the 2 authoring agencies (HIQA, 1ZPH) identified the studies and relevant
data sources necessary to answer the research questions for their selected domains (HIQA, EFF
and SAF; IZPH, TEC and CUR).

Inclusion and exclusion of the studies was based on the PICO protocol.

For the ‘Description and technical characteristics of the technology’ and ‘Health Problem and Cur-
rent Use of Technology’ domains, no restrictions in terms of study design were applied.

The accepted study design for ‘Clinical Effectiveness’ was RCTs. For the ‘Safety’ domain, pro-
spective clinical studies could also be included where relevant data was presented. Searches
were limited to 2005 to the present. All search terms used were in the English language only. The
following sources were used to obtain information:

— PubMed (Medline)

— Embase

— Cochrane Register of Controlled Trials

— ClinicalTrials.gov

— International Clinical Trials Registry Platform (ICTRP)
e ISRCTN
e EU Clinical Trials Registry

— metaRegister of Controlled Trials (MRCT)

— Stroke Trials Registry

— Request to the manufacturer

— Health Products Regulatory Authority, Ireland

Two researchers independently extracted (RG, CT) and rated (RG, CT) the studies included. Any
disagreements were resolved through discussion.

Effectiveness and safety were assessed by using the GRADE methodology as this allows for a
transparent summary of the evidence in a qualitative manner. Risk of bias was assessed using
the Cochrane risk of bias tool for RCTs; assessment was based on the presence or absence of
evidence of random sequence generation, allocation concealment, blinding of participants and
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personnel, blinding of outcome assessment, incomplete outcome data, and selective reporting.
Other potential biases were also considered on a study by study basis.
Deviations to the project plan are outlined in section 1 (Scope).

DOCUMENTATION OF THE SEARCH STRATEGIES

Search strategy for Pubmed (Medline), Date of Search 11" August 2015

((((((embolectomy(Title/Abstract]) OR "mechanical thrombus removal'[Title/Abstract]) OR "me-
chanical embolus removal"[Title/Abstract]) OR "endovascular intervention"[Title/Abstract]) OR
"mechanical device"[Title/Abstract]) OR "endovascular recanalisation"[Title/Abstract]) OR "endo-
vascular embolectomy"[Title/Abstract]

OR

(((((((((stroke[MeSH]) OR strokeltiab])) OR “Cerebrovascular accident’[Title/Abstract]) OR "Large
vessel occlusion"[tiab]) OR "Large artery occlusion”[tiab])) AND ((((((((((((((thrombectomy[MeSH
terms] OR Thrombectomy[Text Word]))) OR ((“mechanical thrombolysis’[MeSH terms] OR me-
chanical thrombolysis[Text Word]))) OR ((“endovascular procedures’[MeSH terms] OR endovas-
cular procedures[Text Word]))) OR ((angioplasty[MeSH terms] OR angioplasty[Text Word]))) OR
"endovascular therapy"[Title/Abstract]) OR “revascularization”[Title/Abstract]) OR “stent retriev-
er’[Title/Abstract]) OR "mechanical recanalization"[Title/Abstract]) OR ‘"stent recanaliza-
tion"[Title/Abstract]) OR "clot retrieval”[Title/Abstract]) OR "retrievable stent"[Title/Abstract]) OR
"intra-arterial”[Title/Abstract])))

AND

(((((((((((randomized controlled trial [pt]) OR controlled clinical trial [pt]) OR randomized [tiab]) OR
placebo [tiab]) OR drug therapy [sh]) OR randomly [tiab]) OR trial [tiab]) OR groups [tiab])) NOT
((animals [mh] NOT humans [mh])))) AND ((((((((embolectomy[Title/Abstract]) OR "mechanical
thrombus removal"[Title/Abstract]) OR "mechanical embolus removal"[Title/Abstract]) OR "endo-
vascular intervention"[Title/Abstract]) OR "mechanical device"[Title/Abstract]) OR "endovascular
recanalisation"[Title/Abstract]) OR "endovascular embolectomy"[Title/Abstract]) AND (
"2005/01/01"[PDat] : "3000/12/31"[PDat] ))

3,766 results

Search strategy for EMBASE, Date of Search 11" August 2015

1 ‘clinical trial'’/de OR ‘randomized controlled trial/de OR ‘randomization'/de OR 'single | 1531314
blind procedure'/de OR 'double blind procedure'/de OR ‘crossover procedure'/de OR
'placebo’/de OR ‘prospective study'/de OR 'randomi?ed controlled' NEXT/1 trial* OR rct
OR 'randomly allocated' OR ‘allocated randomly' OR 'random allocation' OR allocated
NEAR/2 random OR single NEXT/1 blind* OR double NEXT/1 blind* OR (treble OR
triple) NEAR/1 blind* OR placebo*

2 ‘thrombectomy'/exp OR ‘thrombectomy' 14046
3 ‘endovascular therapy'ab,ti 3550
4 ‘revascularisation’:ab,ti 7943
5 'stent retriever':ab,ti 193

6 'mechanical recanalization':ab,ti 233

7 | 'stent recanalization':ab,ti 20
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8 | ‘clot retrieval:ab,ti 174
9 | 'retrievable stent":abti 88
10 | 'intra-arterial':ab,ti 15947
11 | 'mechanical thrombectomy'/exp OR 'mechanical thrombectomy"' 2830
12 | 'endovascular procedure'/exp OR 'endovascular procedure' 21669
13 | 'angioplasty'/exp OR 'angioplasty’ 82897
14 | 20OR30OR40OR50R60R70R80R90OR100R110R120R 13 134822
15 | 'stroke'/exp OR 'stroke’ 343742
16 | 'cerebrovascular accident':ab,ti 4837
17 | 'large vessel occlusion':ab,ti 403
18 | 'large artery occlusion':ab,ti 133
19 | 150R 16 OR 17 OR 18 345003
20 | 1 AND 14 AND 19 AND [2005-2015]/py 3140
21 | 'embolectomy':ab,ti 3239
22 | 'endovascular recanalization':ab,ti 373
23 | 'endovascular embolectomy':ab,ti 28
24 | 'mechanical thrombus removal':ab,ti 14
25 | 'mechanical embolus removal'ab,ti 33
26 | 'endovascular intervention':ab,ti 1557
27 | 'mechanical device':abti 742
28 | 21 OR 22 OR 23 OR 24 OR 25 OR 26 OR 27 5901
29 | 1 AND 28 AND AND [2005-2015]/py 300
30 | 290R 20 3382

3,382 results

Search strategy for International Clinical Trials Registry Platform (ICTRP)

Date of Search 10" August 2015
Condition: Stroke or cerebrobascular accident

AND

Intervention: thrombectomy OR mechanical OR endovascular OR angioplasty OR revasculariza-
tion OR stent OR embolectomy 01/01/2005 to present

74 results
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Search strategy for MetaRegister of Controlled Trials (MRCT)
Date of Search 10™ August 2015

Not available. Directed to ICTRP and UKCTG (this latter one pools data from ICTRP and clinical-
trials.gov and therefore not searched).

Search strategy for Stroke Trials Registry

Date of Search 10™ August 2015
Search terms: thrombectomy OR mechanical OR endovascular OR angioplasty OR revasculariza-
tion OR stent

Limited to randomized trials
Thrombectomy — 17

Mechanical Thrombolysis — 2
Mechanical — 0

Endovascular — 40

Angioplasty — 14
Revascularization — 24

Stent — 93

Embolectomy — 0

Mechanical thrombus removal — 0
Mechanical embolus removal — 0

Search strategy for Cochrane register of controlled trials

Date of search: 11 August 2015

'("stroke" OR "cerebrovascular accident”) AND (“thrombectomy" OR "endovascular" OR "stent"
OR "mechanical" OR "angioplasty" OR "revascularization" OR "embolectomy" ) in Record Title in
Trials' 2005 to present.

170 results

Search strategy for ClinicalTrials.gov

Date of search: 11 August 2015

("stroke" OR "cerebrovascular accident”) AND ("thrombectomy" OR "endovascular”) | Adult, Sen-
ior | received on or after 01/01/2005

130 results
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FLOW CHART OF STUDY SELECTION

(PUBMED (MEDLINE) AND EMBASE — NO ADDITIONAL STUDIES IDENTIFIED THROUGH OTHER DA-
TABASES)

)
§ Records identified through Records identified through
5 searching searching
s PubMed=3766 Embase=3382
<
$
A 4 \ 4
~——— .
P Duplicates removed
(n=1428)
(<))
£
S v
g
S Records screened
. . (n=5720) Records excluded,
Studies with based on review of titles
— safety data > and abstracts
— sourced from > (n=5586)
a systematic
2 review (n=17)** Full-text articles as-
:_‘3 sessed for eligibility
S (n=151)
w
Full-text articles excluded, with
L ) L > reasons
Studies included i (n=137)
tudies included in
) i =
qualitative synthesis Not av_aulable (n=1)
) _ Duplicate (n=7)
Effectiveness Domain Editorial (n=3)
n=8 (all RCTs) Inappropriate Comparator (n=3)
] Inappropriate Intervention (n=3)
Safety Domain** Inappropriate Outcome (n=8)
S n=14 (10 RCTs and Inappropriate Study Type (n=78)
3 4 prospective studies) Insufficient Detail (n=2)
§ Letter (n=1)
No results (n=1)
v Study Protocol (n=20)
.. _ Early data (n=2)
Studies included in Review article (n=6)
quantitative synthesis Inappropriate follow-up (n=1)
(meta-analysis) Inappropriate subgroup analysis
- (n=8) (n=1)

** The safety domain includes analysis of 2 RCTs and 4 prospective studies identified in a systematic review and meta-

analysis performed by Pufial-Riobdo et al. in 2015 [65].
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DESCRIPTION OF THE EVIDENCE USED
Evidence tables of individual studies for health problem and current use of the technology
Table 6: Indications of authorised mechanical thrombectomy devices
Source: [30-36]
Aperio® Thrombectomy Device
- N Date of approv- | o,ched yes/no
Institution Authorisation Verbati di fth ’ Specified indi al (include A | b
Country issuing ap- status Ver Ztlr_né\{or ling of t e (antic- Specified contraindica- expiry date for _ _fppro_\{ablnum er
proval yes/no/ongoing ipated) indication(s) tions country of Iffnlo |2c:1ude date (if available)
assessment) S aunC
e For occlusions in vessels
with a diameter not within
the recommended vessel
e diameter range (see la-
The Aperio™ Thrombectomy bel).
Device is intended for restoration ) )
European of the arterial flow in patients * For patients with anatom-
coun?ries ie diagnosed with ischemic stroke ic conditions or vessel
Germary. Ital due to large intracranial vascular pathologies (i.e. stenosis
Soain UyK’ Y | DOS Mediz- occlusion (i.e. in the internal proximal to the occlusion | 17 Apr 2014
FiFr)1 land. Po- inprodukte Authorised carotid artery, M1 and M2 seg- to be treated) that may YES 516327 MRA
Y GmbH ments of the MCA,). Patients who preclude a safe thrombus | gy, 16 Apr 2019
land, Croatia, i ; removal
. . fail intravenous thrombolytic :
Austria, Swit- P e .
zerland) therapy or who are ineligible for e For calcified lesions
thrombolysis may be suited for which cannot be removed
treatment with the Aperio® by percutaneous translu-
Thrombectomy Device minal angioplasty (PTA).
¢ In cases of recent, non-
lysed, non-organized
thrombotic or embolic ma-
terial
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EmboTrap® Revascularization Device

Mechanical thrombectomy devices for acute ischaemic stroke

WP5B

Country

Institution
issuing ap-
proval

Authorisation
status
yes/no/ongoing

Verbatim wording of the (antici-
pated) indication(s)

Specified contraindica-
tions

Date of ap-
proval (include
expiry date for
country of
assessment)

Launched yes/no

If no include date
of launch

Approval number
(if available)

EU

BSI

Authorised

The EmboTrap® Revascularization
Device (the Device) is intended to
be used to restore blood flow in
patients experiencing an acute
ischemic stroke due to a large
vessel neurovascular occlusion.
The Device is designed for use in
the anterior and posterior neuro-
vasculature in vessels of diameter
1.5mm to 5mm, such as the inter-
nal carotid artery, the M1 and M2
segments of the middle cerebral
artery, the A1 and A2 segments of
the anterior cerebral artery, the
basilar, the posterior cerebral and
the vertebral arteries. The Device
should only be used by physicians
trained in neurointerventional
catheterization and the treatment
of ischemic stroke.

e Allergy or hypersensi-
tivity to Nickel-Titanium.

EU

BSI

Authorised

ERIC® Retrieval Device

Country

Institution
issuing ap-
proval

Authorisation
status
yes/no/ongoing

Verbatim wording of the (antici-
pated) indication(s)

Specified contraindica-
tions

Date of ap-
proval (include
expiry date for
country of
assessment)

Launched yes/no

If no include date
of launch

Approval number
(if available)

EU

DQS

Authorised

The ERIC® Retrieval Device is
intended for use in the revascular-
ization of acute ischemic stroke
caused by the intracranial occlu-
sive vessels of patients who are
not eligible for intravenous tissue
plasminogen activator, IV tPA, or
who fail IV tPA therapy.

¢ Patients with known
hypersensitivity to nick-
el-titanium.

e Patients with stenosis
proximal to the throm-
bus site that may pre-
vent safe recovery of
the ERIC® Retrieval De-

05 May 2014
(12 Aug 2018)

YES

Cert# 512594
MRA
ID# 170594250
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Date of ap-
ituti isati i Launched yes/no
Countr :Q:Sit#m;n_ ):tl;r;(;rlsatlon Verbatim wording of the (antici- | Specified contraindica- 2;0\{?' Sgt(gt;gf ) v Approval number
y provalg P yes/nolongoing pated) indication(s) tions coﬁn%/ry of If no include date (if available)
of launch
assessment)
vice.

e Patients with angio-
graphic evidence of ca-
rotid dissection.

Mind Frame Capture™ LP Revascularization Device

Country I(Ei;g\UtF':oDrA Aut?or/isatio_n If a_uthorised verbatim wording of the indi- Specified contraindications ﬁ‘pproval number (if
TGA etc) yes/no/ongoing cation(s) nown)
o L Use of the MindFrame Capture™ LP Device is
The Capture™ LP Revascularization Device is | contraindicated under these circumstances:
intended to restore blood flow by removing ) ] o ) L
thrombus from a large intracranial vessel in ¢ Patients with known sensitivity to nickel-titanium.
Us FDA Authorised Eatients experiencing ischemic stroke within 8 | e Patients with stenosis and/or pre-existing stent K141516
ours of symptom onset. Patients who are proximal to the thrombus site that may preclude
ineligible for intravenous tissue plasminogen safe recovery of the MindFrame Capture™ De-
activator (IV tPA) or who fail IV tPA therapy vice
are candidates for treatment. « Patients with angiographic evidence of carotid
dissection.
The MindFrame Capture™ LP is indicated for o Delivery of pharmacological agents not routinely
temporary use to restore blood flow in the used to treat ischemic stroke.
cerebral vasculature of patients suffering from e Patient presents with nickel allergy.
an acute ischemic stroke. The MindFrame ¢ Patients with suspected or known allergies to
Capture™ LP is positioned across the embo- contrast media.
lus or blood clot and is used to facilitate the ¢ Pregnancy
DOS Medi restoration of blood flow and removal of the e Glucose <50mg/dl
EU inQ ediz - clot obstruction. « Excessive vessel tortuosity that prevents the CE Certificate: 281863
produkte Authorised .
GmbH ‘ o placement of the device. MR2
The MindFrame Capture™ LP is indicated for: | « Known haemorrhagic diathesis, coagulation
factor deficiency or oral anticoagulant therapy
e Endovascular temporary use in patients with with INR>3.0.
acute ischemic stroke o Patient received heparin within 48 hours with a
e Endovascular temporary use to restore PTT greater than 2 times the lab normal.
blood flow in patients who are experiencing o Patient has baseline platelets <30,000.
symptoms of an acute ischemic stroke « Evidence of rapidly improving neurological signs
caused by an embolus in a cerebral vessel. of stroke.
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e Coma
e Pre-existing neurological or psychiatric disease.
o Patient has severe sustained hypertension.
e CT/MRI scan reveals significant mass effect with
midline shift.
e Patient’'s angiogram shows an arterial stenosis
>50% proximal to the embolus.
pREset LT Device
Date of | Launched
Institution Authorisation " " - Jale of approva yes/no Approval
o Verbatim wording of the (antici- - S (include expiry . )
Country issuing ap- status ated) indication(s) Specified contraindications S i A If noinclude | number (if
proval yes/no/ongoing P assessment) y date of available)
launch
The pRESET (LT) Thrombectomy PRE-4-20:
Stent is designed for mechanical o A- ) 20'11. Certificate
clot retrieval from intracranial PREueg 30° ’ registra-
. arteries as acute ischemic stroke . Date of tion No.:
DQS Mediz- treatment 01 Jun 2012, approval is 495569
EU gr;;rggukte Authorised o for patients who are ineligible No specified contraindications Eﬁ;};;égié: date of MRA
for intravenous thrombolysis or . launch. Certificate
. : Expiry Date (EC- . i
» for patients who failed thrombo- Desi P unique ID:
. esign Examination
lysis therapy and = . 17058249
| f Certificate: 1
e as a supplement treatment o 18 Aug 2016
initiated thrombolysis therapy.
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REVIVE™ Self Expanding (SE) Thrombectomy Device
Launched
Institution Authorisation . . - I?ate of apprpval yesio Approval
. h Verbatim wording of the (antici- - T (include expiry date number
Country issuing ap- status yes/no/on- AR Specified contraindications . . ;
2 pated) indication(s) for country of as- If no in- (if availa-
proval going
sessment) clude date ble)
of launch
The REVIVE SE Thrombectomy
Device is intended to restore blood
flow in patients with acute ischem-
ic stroke secondary to intracranial ¢ Blood vessel with extreme tortu-
occlusive vessel disease by osity or other conditions prevent-
EU BSI Authorised providing temporary bypass ing the access of the device; {59 3o 100 2012 YES CE582680
across the occlusion and/or by the | e Patients with a known hypersensi-
nonsurgical removal of emboli and tivity or allergy to nitinol;
thrombi. It may be used with aspi- | e Reference vessel diameter less
ration and with the injection or than 1.5 mm.
infusion of contrast media and
other fluids.
Israel BSI Authorised Same as above Same as above 20 July 2012 YES CE582680
Venezuela BSI Authorised Same as above Same as above 2 October 2013 YES CE582680
Guatemala BSI Authorised Same as above Same as above 27 June 2013 YES CE582680
Colombia BSI Authorised Same as above Same as above 15 October 2013 YES CE582680
Peru BSI Authorised Same as above Same as above 20 Nov 2013 YES CE582680
Mexico BSI Authorised Same as above Same as above 17 Jan 2014 YES CE582680
Uruguay BSI Authorised Same as above Same as above 11 June 2014 YES CE582680
China BSI Authorised Same as above Same as above 10 July 2014 YES CE582680
South Korea BSI Authorised Same as above Same as above 13 Aug 2014 YES CE582680
Taiwan BSI Authorised Same as above Same as above 24 June 2014 YES CE582680
India BSI Authorised Same as above Same as above 30 Jan 2015 YES CE582680
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SOFIA™ Aspiration Catheter, SOFIA™ PLUS
Launched
o o Date of approval
Institution Authorisation yes/no Approval
Verbatim wording of the (antici- (include expiry date
Country issuing ap- status Specified contraindications If noin- number (if
pated) indication(s) for country of as-
proval yes/no/ongoing clude date available)
sessment)
of launch
The SOFIA™ Catheter is indicated
for general intravascular use,
including the neuro and peripheral
vasculature. The SOFIA™ Cathe-
ter can be used to facilitate intro-
duction of diagnostic or therapeu- - Cert #
tic agents. The SOFIA™ Catheter | |Here are no known contraindica- 18 Feb 2015 487703
EU DQS Authorised is not intended for use in coronary | UONS: 15 Se oyl YES MRA
arteries. Moreover, the SOFIA™ ( ep ) ID#
Catheter is intended for use in 170616782
removal/aspiration of emboli and
thrombi from selected blood ves-
sels in the arterial system, includ-
ing the peripheral and neuro vas-
culatures.
Solitaire™ 2 Revascularization Device
Date of approval Launched
c RO Al Verbatim wording of the (antici- o AT (include expiry date yes/n.o Approval_
ountry issuing ap- status ated) indication(s) Specified contraindications for country of as- 1f no in- number (if
proval yes/no/ongoing P Y clude date available)
sessment)
of launch
The Solitaire™ 2 Revasculariza-
tion Device is designed to restore e Patients with known sensitivity to
blood flow in patients experiencing nickel-titanium.
|sch¢m|c stroke due to Iarge'mtra- e Patients with stenosis and/or pre-
Therapeutic cranial vessel occlusion. Patients existing stent proximal to the G ID:
Australia Goods Admin- Authorised who are ineligible for intravenous thrombus site that may preclude 18 Nov 2014 YES ,ZAII;OT?SA{D.
istration tissue plasminogen activator (IV safe recovery of the Solitaire™ 2
tPA) or who fail IV tPA therapy are Revascularization Device
candidates for treatment. The . ) . ] .
device is designed for use in the * Patients with angiographic evi-
neurovasculature such as the dence of carotid dissection.
internal carotid artery, M1 and M2
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Date of | Launched
_— L ate of approva es/no
.InSt'.tUt'On AU Verbatim wording of the (antici- - S (include expiry date v . Approval'
Country issuing ap- status ated) indication(s) Specified contraindications - Mp———. If noin- number (if
proval yes/no/ongoing P sessment)y clude date available)
of launch
segments of the middle cerebral
artery, basilar and vertebral arter-
ies.
The Solitaire™ 2 Revasculariza-
tion Device is designed for use in
the flow restoration of patients with | o patients with known sensitivity to
ischemic stroke due to large intra- nickel-titanium.
cranial vessel occlusion. Patients . . .
who are ineligible for intravenous * Patients with stenosis and/or pre- CE Certifi-
DQS Mediz- ; ; ; existing stent proximal to the
European h ) tissue plasminogen activator (IV ! cate:
Union gprggukte Authorised tPA) or who fail IV tPA therapy are thrfombus site tr;at:]mgy I|_cire_cIuTSe2 13 Aug 2013 YES 281863
m candidates for treatment. SRae \?arse:lj)l\;firzyagon gev(i)clealre MR2
The Solitaire™ 2 Revasculariza- ) ) ) ] .
tion Device should only be used by | ® Patients with angiographic evi-
physicians trained in interventional dence of carotid dissection.
neuroradiology and treatment of
ischemic stroke.
o Patients with known sensitivity to
nickel-titanium, radiographic con-
trast agents or nickel-chroimium.
o Arterial tortuosity that would pre-
vent the Solitaire™ 2 Revascular-
The Solitaire™ 2 Revasculariza- ization Device from reaching the
tion Device is intended to restore target ves§e|. ) ) )
blood flow by removing thrombus | ¢ Patients with angiographic evi-
Ministry of from a large intracranial vessel in der)ce of carond_ _d|ssectlon, occu-
HealthryLabor patients experiencing ischemic !usnon or vasculitis of whole carot- 29500BZX
Japan and W’elfare Authorised stroke within 8 hours of symptom id artery 08 Jun 2015 YES 00543000
(MHLW) onset. Patients who are ineligible o Patient with highly suspected
for intravenous tissue plasminogen cerebral bleeding as follows
activator (IV tPA) or who fail IV 1 CT or MRI evid f
tPA therapy are candidates for : or eviaence o
treatment. haemorrhage on presenta-
tion
2. CT or MRI showing
marked compression ob-
servation such as median
line excursion
3.  CT showing hypodensity
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Date of | Launched
_— L ate of approva es/no
.InSt'.tUt'On AU Verbatim wording of the (antici- - S (include expiry date v . Approval'
Country issuing ap- status AR Specified contraindications If noin- number (if
. pated) indication(s) for country of as- )
proval yes/no/ongoing clude date available)
sessment)
of launch
or MR showing hyperin-
tensity involving greater
than 1/3 of the middle cer-
ebral artery (MCA) territo-
ry (or in other territories,
>100 cc of tissue) on
presentation
4. Uncontrolled hypertension
defined as systolic blood
pressure > 185 mmHg or
diastolic blood pressure >
110 mmHg
5. Bleeding diathesis such as
cranial tumor
6. Anticoagulated patient
with PT-INR>3.0 or APTT
elevated
7. Platelet count <
30,000/mm3
Use of the Solitaire™ 2 Revasculari-
The Solitaire™ 2 Revasculariza- zation Device is contraindicated
tion Device is intended to restore under these circumstances:
US Food and blood flow by removing thrombus |, paients with known sensitivity to
Drug Administra- from alarge m_trac!'anlgl vessgl in nickel-titanium.
tion — Center For patients experiencing ischemic . . .
us Devices and Authorised stroke within 8 hours of symptom | ® Patients with stenosis and/or pre- | 30 Nov 2012 YES K123378
Radiolonical onset. Patients who are ineligible existing stent proximal to the
Health 9 for intravenous tissue plasminogen thrombus site that may Pre,d‘iﬂe
activator (IV tPA) or who fail IV safe recovery of the Solitaire™ 2
tPA therapy are candidates for Revascularization Device
treatment. ¢ Patients with angiographic evi-
dence of carotid dissection.
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Trevo® ProVue™ Retrieval System, Trevo® XP ProVue™ Retrieval System
Date of approval Launched
c IS Een AUGEEE) Verbatim wording of the (antici- T A P (include expiry date yes/n-O Approval_
ountry issuing ap- status AR Specified contraindications Ifnoin- number (if
roval es/no/onaoin pated) indication(s) for country of as- available)
p y going sessment) clude date
of launch
The Trevo® Retriever is intended
to restore blood flow in the neuro-
vasculature by removing thrombus
LNE (laboratoire in patients experiencing ischemic Effective date
EU na,tional (_;|e Authorised stroke Within 8 hours of ;ym_pt_om None 16 J.un 201!.3 YES
meétrologie et onset. Patients who are ineligible Expiry date:
d'essais) for intravenous tissue plasminogen 29 Sep 2017
activator (IV tPA) or who fail IV
tPA therapy are candidates for
treatment
The Trevo® Retriever is intended to
restore blood flow in the neuro- TREVO:
vasculature by removing thrombus 03 Aug 2012
in patients experiencing ischemic TREVO
. stroke within 8 hours of symptom ProVue:
us FDA Authorised onset. Patients who are ineligible None 13 Jan 2014 Yes
for intravenous tissue plasminogen Trevo XP
activator (IV tPA) or who fail IV ProVue:
tPA therapy are candidates for 06 Apr 2015
treatment
¢ Known serious allergy for Ni-Ti
Alloy, Platinum /iridium alloy and
Stainless Steel.
¢ Known haemorrhagic diathesis.
Retrievers are intended to restore | o known coagulation factor defi-
blood flow in the neurovasculature ciency.
by removing thrombus in patients . .
Japan experiencing ischemic stroke * Oral anti-coagulant therapy with 28 Mar 2014
(TREVO MHLW Authorised within 8 hours of symptom onset. INR>3.0 (effective YES 22600BZX
ProVue) Patients who are ineligible for o Platelets < 30,000. period:5 00166000
intr_avenous tissue pIasminc_)gen e Uncontrolled and sustained se- years)
activator (IV tPA) or who fail IV vere hypertension (systolic blood
tPA therapy are candidates for pressure >185 mmHg or diastolic
treatment. blood pressure > 110mmHg.
e CT or MRI shows significant mass
effect with midline shift.
o History of severe allergy (more
than a rash) to contrast media.
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Date of approval Launched
.InSt'.tUt'On AU Verbatim wording of the (antici- - S (include expiry date yes/n'o Approval_
Country issuing ap- status AR Specified contraindications If noin- number (if
. pated) indication(s) for country of as- )
proval yes/no/ongoing sessment) clude date available)
of launch
e Patients who have arterial tortuos-
ity to prevent device delivery to
target vessel.
o Following patients who will have
highly possible intracranial hemor-
rhage.
1) CT/MR evidence of haemorrhage
2) CT showing hypodensity or MR
showing hyperintensity involving
greater than 1/3 of MCA territory.
For non-MCA
territory, CT showing hypodensity or
MR showing hyperintensity involving
>100cc of tissue.
The Trevo Retriever is intended to
restore blood flow in the neuro-
vasculature by removing thrombus
Australia '(gherjlpeutics in pﬁtien_ti_exgehriencin? ischemic
oods . stroke within 8 hours of symptom
g—rs\%/g Administration Authorised onset. Patients who are ineligible As per DFU 27 Apr 2013 YES 208795
(TGA) for intravenous tissue plasminogen
activator (IV tPA) or who fail IV
tPA therapy are candidates for
treatment.
The Trevo Retriever is intended to
restore blood flow in the neuro-
vasculature by removing thrombus
(TREVO Therapeutics in patien_ts _experiencing ischemic (zgmNn?vfn(])g'
XP Goods Authorised stroke within 8 hours of symptom | & o ey XP) YES 230859
Administration onset. Patients who are ineligible
ProVue) . ; h 14 Jul 2015
(TGA) for intravenous tissue plasminogen (6mm XP)
activator (IV tPA) or who fail IV
tPA therapy are candidates for
treatment.
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Table 7: Management of ischaemic stroke according to guidelines

Mechanical thrombectomy devices for acute ischaemic stroke

WP5B

Name of society/organisation
issuing guidance

Date of issue

Countryl/ies to which
applicable

Summary of recommendation

American Heart Associa-
tion/American Stroke Association
(AHA/ASA)

2015 AHAJ/ASA Focused Update of
the 2013 Guidelines for the Early
Management of Patients With
Acute Ischemic Stroke Regarding
Endovascular Treatment: A Guide-
line for Healthcare Professionals
From the American Heart Associa-
tion/American Stroke Association

June 29, 2015

US, Healthcare Pro-
fessionals World-wide

AHA/ASA recommendations on endovascular interventions are summarised below — refer to the guide-
line document for further recommendations on imaging and systems of stroke care.

Patients eligible for intravenous (IV) r-tPA should receive IV r-tPA even if endovascular treatments
are being considered

Patients should receive endovascular therapy with a stent retriever if they meet the following criteria:

pre-stroke mRS score (0-1), timing of IV r-tPA treatment from stroke onset (within 4.5 h), causative
occlusion of the ICA or proximal MCA (M1), age (=18 years), NIHSS score (26), ASPECTS (26),
and ability to initiate treatment within 6 h of symptom onset.

Reperfusion to mTICI grade 2b/3 should be achieved as early as possible and within 6 h of stroke
onset

When treatment is initiated >6 h from symptom onset, the effectiveness of endovascular therapy is
uncertain for patients with acute ischemic stroke who have causative occlusion of the ICA or proxi-
mal MCA (M1)

In carefully selected patients with anterior circulation occlusion who have contraindications to IV r-
tPA, endovascular therapy with stent retrievers completed within 6 h of stroke onset is reasonable

Although the benefits are uncertain, use of endovascular therapy with stent retrievers may be rea-
sonable for carefully selected patients with acute ischemic stroke in whom treatment can be initiated
(groin puncture) within 6 h of symptom onset and who have causative occlusion of the M2 or M3
portion of the MCAs, anterior cerebral arteries, vertebral arteries, basilar artery, or posterior cerebral
arteries

Endovascular therapy with stent retrievers may be reasonable for some patients <18 years of age
with acute ischemic stroke who have demonstrated large vessel occlusion in whom treatment can
be initiated (groin puncture) within 6 h of symptom onset, but the benefits are not established in this
age group

Although the benefits are uncertain, use of endovascular therapy with stent retrievers may be rea-
sonable for patients with acute ischemic stroke in whom treatment can be initiated (groin puncture)
within 6 hours of symptom onset and who have prestroke mRS score of >1, ASPECTS <6, or
NIHSS score <6 and causative occlusion of the internal carotid artery or proximal MCA (M1)

Observing patients after IV r-tPA to assess for clinical response before pursuing endovascular ther-
apy is not required to achieve beneficial outcomes and is not recommended

Use of stent retrievers is indicated in preference to the MERCI device.
The use of mechanical thrombectomy devices other than stent retrievers may be reasonable in
some circumstances.

The use of proximal balloon guide catheter or a large bore distal access catheter rather than a cer-
vical guide catheter alone in conjunction with stent retrievers may be beneficial
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Name of society/organisation
issuing guidance

Date of issue

Countryl/ies to which
applicable

Summary of recommendation

The technical goal of the thrombectomy procedure should be a mTICI 2b/3 angiographic result to
maximise the probability of a good functional clinical outcome.

Use of salvage technical adjuncts including intra-arterial (IA) fibrinolysis may be reasonable to
achieve these angiographic results, if completed within 6 hours of symptom onset

Angioplasty and stenting of proximal cervical atherosclerotic stenosis or complete occlusion at the
time of thrombectomy may be considered but the usefulness is unknown

Initial treatment with IA fibrinolysis is beneficial for carefully selected patients with major ischemic
strokes of <6 h duration caused by occlusions of the MCA
Endovascular therapy with stent retrievers is recommended over |A fibrinolysis as first-line therapy

IA fibrinolysis initiated within 6 h of stroke onset in carefully selected patients who have contraindi-
cations to the use of IV r-tPA might be considered, but the consequences are unknown

It might be reasonable to favour conscious sedation over general anaesthesia during endovascular
therapy for acute ischemic stroke. However, the ultimate selection of anaesthetic technique during
endovascular therapy for acute ischemic stroke should be individualised based on patient risk fac-
tors, tolerance of the procedure, and other clinical characteristics

European Stroke Organisation
(ESO), the European Society of
Minimally Invasive Neurological
Therapy (ESMINT) and the Euro-
pean Society of Neuroradiology
(ESNR)

Consensus statement on mechani-
cal thrombectomy in acute is-
chaemic stroke — ESO-Karolinska
Stroke Update 2014 in collabora-
tion with ESMINT and ESNR

February 2015

EU

ESO recommendations on mechanical thrombectomy treatment are summarised below — refer to
the guideline document for further recommendations on diagnostics and patient selection for treat-
ment.

Mechanical thrombectomy, in addition to intravenous thrombolysis within 4.5 hours when eligible, is
recommended to treat acute stroke patients with large artery occlusions in the anterior circulation up
to 6 hours after symptom onset

Mechanical thrombectomy should not prevent the initiation of intravenous thrombolysis where this is
indicated, and intravenous thrombolysis should not delay mechanical thrombectomy

Mechanical thrombectomy should be performed as soon as possible after its indication

For mechanical thrombectomy, stent retrievers approved by local health authorities should be con-
sidered

Other thrombectomy or aspiration devices approved by local health authorities may be used upon
the neurointerventionists discretion if rapid, complete and safe revascularisation of the target vessel
can be achieved

If intravenous thrombolysis is contraindicated (e.g. Warfarin-treated with therapeutic INR) mechani-
cal thrombectomy is recommended as first-line treatment in large vessel occlusions

Patients with acute basilar artery occlusion should be evaluated in centres with multimodal imaging
and treated with mechanical thrombectomy in addition to intravenous thrombolysis when indicated
alternatively they may be treated within a randomised controlled trial for thrombectomy approved by
the local ethical committee

The decision to undertake mechanical thrombectomy should be made jointly by a multidisciplinary
team comprising at least a stroke physician and a neurointerventionalist and performed in experi-
enced centres providing comprehensive stroke care and expertise in neuroanesthesiology
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Name of society/organisation
issuing guidance

Date of issue Countryl/ies to which
applicable

Summary of recommendation

e Mechanical thrombectomy should be performed by a trained and experienced neurointerventionalist
who meets national and/or international requirements

e The choice of anesthesia depends on the individual situation; independently of the method chosen,
all efforts should be made to avoid thrombectomy delays

Source: [17, 18]

Feb2016

®EUnetHTA, 2015. Reproduction is authorised provided EUnetHTA is explicitly acknowledged

82



EUnetHTA JA2 Mechanical thrombectomy devices for acute ischaemic stroke WP5B
Evidence tables of individual studies for clinical effectiveness and safety
Table 8: Organisational characteristics of eight included randomised controlled studies
Author . No. Cen- Study Dura-
Year published Trial Name Country tres Products Used Sponsor tion
National Institute of Neurological Disorders and
Kidwell MR RES- US. Canada 22 Merci Retriever; Stroke. Concentric Medical provided study devices 2004 - 2011
2013 CUE ' Penumbra System; until August 2007; after which costs were covered by
study funds or third-party payers.
. . . National Institutes of Health, National Institute of Neu-
Broderick IMS3 Xf:t\};ﬁznada, 58 II\DA:rrnilmRberta“eSvesrt;am' rological Disorders and Stroke, Genentech, and in- 2006 - 2012
2013 Eurone ’ Solitaire™ ng ’ dustry (Genentech, EKOS, Concentric Medical, Cord-
P is Neurovascular, Boehringer)
Ciccone Syntheis Ital 24 lSnc?IIiLtjec\jiirr;g:Penumbra ltalian Medicines Agenc 2008 - 2012
2013 Expansion y o gency
Trevo, Merci
Any device that was CE marked
Berkhemer 2015 | MR CLEAN | Netherlands | 16 or had FDA approval could be | 1, i (1eart Foundation and others 2010 - 2014
used — retrievable stents were
used in 81.5% of cases
Campbell Australia, T -
2015 EXTEND IA New Zealand 10 Solitaire™ FR Covidien 2012 - 2014
%‘0"1'2 REVASCAT | Spain 4 Solitaire™ FR Covidien 2012 - 2014
Saver SWIFT M ED. Al TM _— i
2015 PRIME US, Europe 39 Solitaire™ FR; Solitaire™ 2 Covidien 2012 - 2014
Canada, Ire-
Goyal land, USA, Solitaire™ FR (n = 100) + un- - i
2015 ESCAPE UK. South 22 specified others (n = 30) Covidien and others 2013 - 2014
Korea
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Table 9: Study characteristics of eight included randomised controlled studies

WP5B

Inclusion
Author Criteria
Year pub- — . . Exclusion Criteria
lished Objective Comparator Age Location of Pre Baseline IV tPA Thromb- (Imaging/other)
NETG Stroke Stroke FA | NIHSS ectomy
Determine if patients selected
for revascularization on basis Proximal ICA occlu-
Kidwell of penumbral-imaging pattern Standard medical care Anterior circu- Within Within sion, proximal carotid
2013 have better outcomes than 18-85 lation mRS=<2 >26&<30 4.5hrs 8hrs stenosis > 67% or
MR RESCUE patients treated medically or of onset of onset dissection on MRA,
those with nonpenumbral CTA
imaging patterns
210 at start of Large (> 1/3 of the
IV tPA (0.9 mg/kg IV tPA or >7 MCA) regions of clear
Broderick _ _ body weight adminis- and <1_O with N Within hypqdensjty on base-
2013 Determine efficacy of endo- tere_d over a 1-hour 18-82 M1, ICA or mMRS<2 _occlusmn seen | Within 3hrs 5hrs line imaging. (AS-
IMS3 vascular therapy after IV tPA penqd; Basilar Artery in . of onset of onset PECTS <4 used as
maximum dose, 90 M1/ICA/Basila guideline when evalu-
mg) r artery on ating >1/3 region of
CTA territory involvement)
IV tPA, 0.9 mg/kg body
weight (maximum,
90mg for patients with
To assess whether endovas- a body weight of 2100 -
Ciccone cular treatment, including the | K9 . - Within -
: ' ; - - to be delivered within 4.5hrs Within .
2013 options of a mechanical device 1 hour 18-80 ) ) ) of onset in 6hrs Intra-cranial haemor-
SYNTHESIS and IA tPA, is more effective control of onset rhage
Expansion than the currently available
treatment with IV tPA group
Inclusion
Author Criteria
I\i(ses;gw- Objective Comparator Age Location of Pre Baseline IV tPA Thromb- l(EIr);1CaI1;iSr:Z;]o$Iet§rla
NETE Stroke Stroke FA | NIHSS ectomy
To test if IA treatment plus
Berkhemer ?hs:r? Iu(;?Jr:I fa?goe;?oﬁg?ﬁw;— Usual care alone Intracranial NIHSS =2 Wwithin Intra-cranial haemor-
2015 tients with a proximal artSriaI (which could include IV | 18+ ICA, M1 or - - - 6hrs thage
MR CLEAN occlusion in the anterior cere- tPA M2, ACA of onset
bral circulation
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To test whether endovascular Irreversibly injured
Camppon | Irembecomy il mrese | v ipa 09 moig Wi | wn | BenonChpersr
2015 mes in patient . body weight) 18+ - mRS=2 - 4.5hrs 6hrs ging .( g
EXTEND IA anterior C|rculat|0r_1 |§chem|c lation of onset of onset the relative cerebral

stroke selected within 4.5hrs blood flow was <30%

of stroke onset that in normal tissue)
Jovi To determine efficacy & safety ) - ASPECTS score <7

ovin Proximal Within

2015 of negrovascular thrombecto- Medical therapy alone 18-80 anterior circu- mRS=<1 26 £ 8hrs on non-contrast CT or

my with the Solitaire™ stent - ASPECTS score <6
REVASCAT . lation of onset

retriever on DWI MRI

To establish the efficacy and

safety of rapid neurovascular

thrombectomy with the stent

retriever in conjunction with IV

tPA versus IV tPA alone
Saver Intracranial Within Within ASPECTS score <6
2015 IV tPA alone 18-80 ICA, M1 or mRS<1 =8 4.5hrs 6hrs on non-contrast CT or
SWIFT PRIME both of onset of onset DWI MRI*

Inclusion

ég;rru:)rub— S Criteria ) - Exclu_sion Criteria
lished Objective Comparator Age Location of Pre- Baseline IV tPA Throm- (Imaging/other)
NETE Stroke stroke FA | NIHSS bectomy Age
Goyal To test _if patients selected on Proximal Barthel N ASPECTS score <6
2015 the basis of result§ of CT an_d Current Standard of 18+ anterior circu- Index 290 ) £ Within 12hrs on non-contrast CT or
ESCAPE CTA, would benefit from rapid Care lation - of onset CTA

endovascular treatment

FA = Functional Ability, IA = intraarterial, IV = intravenous, M1 = first segment of middle cerebral artery, ICA = internal carotid artery, ACA = Anterior Cerebral Artery, mRS = modified Rankin Scale, CTA

= Computed Tomographic Angiography, MRA = Magnetic Resonance Angiography, DSA = Digital Subtraction Angiography

* Before imaging entry criteria revision, this criterion stated: “Core Infarct and hypoperfusion: a) MRI- or CT-assessed core infarct lesion greater than 50 cc; b) Severe hypoperfusion lesion (10 sec or
more Tmax lesion larger than 100 cc); ¢) Ischemic penumbra < 15 cc and mismatch ratio <1.8.” After imaging entry criteria revision, sites could enroll based on ASPECTS findings only, but were still
encouraged to obtain perfusion imaging and use this information if available. A total of 71 patients were enroled under the initial imaging entry criteria and 125 patients under the revised imaging entry

criteria.

£ Eligibility for IV thrombolysis was not mandatory in REVASCAT or ESCAPE.
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Table 10: Patient characteristics of eight included randomised controlled trials

WP5B

Proportion of intervention group who

i 0,
'\A(\;JtFt]uot:Iished No. Age Sex Pre Stroke NIHSS Pre Stroke mRS [EGEnEil, (9 V] A
. : ;
Name Patients (Mean) % Male (Median (IQR)) M.T. GA tPA tPA
g(')dl";e” I: 64 I: 64 I: 47 I: 16 (12-18) AND 19 (17-22) ) 100" ) 137 | 125
R RESCUE | C: 54 C: 67 C: 50 C: 16 (11-18) AND 20.5 (17-23) (64/64)
Egi%e”c" I: 434 I: 69 (Md) I: 50 I: 17 (range 7-40) mRS 0 = 27.6 ) 100 |61
ViSa C: 222 C:68(Md) | C:55 C: 16 (range 8-30) | - 87.3% C — 88.7% (120/434)
Ciccone
2013 I: 181 I 66 I: 59 I: 13 (9-17) ] 30.9 1 0 )
SYTHESIS C: 181 C: 67 C:57 C: 13 (9-18) (56/181)
Expansion
ng;hemer I: 233 I: 66 (Md) I: 58 I: 17 (14-21) mRS 0 = 81.5 378 671 |sa1
VIR CLEAN C: 267 C:66 (Md) | C:59 C: 18 (14-22) - 81.5% C - 80.1% (190/233) : : :
Campbell
I: 35 I: 69 I: 49 I: 17 (13-20) 77.1
2015 , _ ) , All MRS < 2 36 100 | -
EYTEND 1A | €35 C: 70 C: 49 C: 13 (9-19) (27/35)
Jovin . . . . -
i I: 103 I: 66 I: 53 I: 17 (14-20) mRS 0 = 95.1 6.7 63 "
SEvAscaT | Ci103 C: 67 C: 52 C: 17 (12-19) | - 83.5% C — 80.6% (98/103)
g’g‘l’gr I: 98 I: 65 I: 47 I 17 (13-19) mRS 0 or 1 = 88.7 27 ) )
SwirT PRIME | 198 C: 66 C:55 C: 17 (13-20) | - 98% C — 99% (87/98)
(235){2' I: 165 I: 71 (Md) I: 48 I: 16 (13-20) ) 915 o1 727 |-
C COAPE C: 150 C:70 (Md) | C: 47 C: 17 (12-20) (151/165) : :

| = Intervention Group, C = Controls, Md = Median, MT = Mechanical Thrombectomy, GA = General Anaesthetic, IV = intravenous, IA = intraarterial, tPA = tissue plasminogen activator

“Per-protocol analysis.

*The authors state that 1 patient received IA tPA outside of protocol — it is unclear whether any other patients in the intervention group received IA tPA.
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Table 11: Timing characteristics of eight included randomised controlled trials
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Author Median Time in minutes from stroke onset to.... (median and IQR, unless otherwise stated)
Year pub- D . fp d
lished uration of Procedure
Name Thrombolysis Randomisation Groin Puncture (median and IQR)
Kidwell .
2013 - 'C',Sélfgi'/_%% ((”%‘aezrr‘]' SSDD)) I: 381 +/- 74 (mean, SD) )
MR RESCUE ) ’
Broderick Isé)224 +/-33.7 (mean,
2013 C: 121.2 +/-33.8 (mean, Within 40minutes of initiation of IV tPA I: 208 +/- 46.7 (mean, SD) -
IMS3
SD)
Ciccone
2013 I: NA I: 148 (124-190) . ) )
SYTHESIS C: 165 (140-200) C: 145 (119-179) I- 225 (194-260)
Epansion
ggi'éhemer I: 85 (67-110) I: 204 (152-251) | 260 (210-313) )
MR CLEAN C: 87 (65-116) C: 196 (149-266)
Campbell I: 29 (23-46)
5015 I: 127 (93-162) C: 36 (18-55) : 210 (166-251) I 43 (24-53)
C: 145 (105-180) (this is the time from initiation of IV tPA to ’
EXTEND IA -
randomisation)
Jovin I: 117.5 (90.0-150.0) I: 223 (170-312)
2015 AL NP .. -~ I: 269 (201-340) I: 75 (50-114)
REVASCAT C: 105.0 (86.0-137.5) C: 226 (168-308)
Saver
I: 110.5 (85-156) I: 190.5 (141-249) _
2015 . . I: 224 (165-275) -
SWIFT PRIME C: 117 (80-155) C: 188 (130-268)
Goval Time from stroke onset to study CT: I: 134
203’5 I: 110 (80-142) I: 169 (117-285) (77-247) )
ESCAPE C: 125 (89-183) C: 172 (119-284) Time from study CT to groin puncture

I: 51 (39-68)

| = Intervention Group, C = Controls, NA = not applicable

Note Re Kidwell, 2013: The intervention and control groups were split into those with and without favourable penumbral patterns.
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WP5B

Author
Year pub- MRS =2 at Mortality at 90 Barthel Index . .
lished 90 days days NIHSS at 90 days mTICI score on final angiography
Name
g(')dl";e” I: 8/64 I: 12/64 ) ) 2a-3 atday 7
MR RESCUE C: 10/54 C: 13/54 I: 40/56
2b-3 by vessel
Broderick . . ICA occlusion: 38%
2013 Iclgg//gllf I(;843g/;/123g2 - - M1 occlusion: 44%
IMS3 ’ ’ M2 occlusion: 44%
Multiple M2 occlusions: 23%
Ciccone
2013 I: 76/181 I: 26/181 e dl ] ]
SYTHE_SIS C: 84/181 C: 18/181 C: 100/181
Expansion
Berkhemer I 76/233 I: 49/233 Medlan (IQR) at 24hrs 2.95 2b-3
2015 C: 51/267 C:59/267 I: 13 (6-20) I 99/215 11115/196
MR CLEAN ) ) C: 16 (12-21) C: 73/245 )
Camobell A reduction of 28 points on NIHSS or
2015p I: 25/35 I: 3/35 a score of 0-1 at 3 days ) 2b-3
EXTEND IA C: 14/35 C: 7/35 I: 28/35 1:25/29
C: 13/35
Jovin A reduction of 28 points on NIHSS or >95
2015 I: 45/103 I: 19/103 a score of <2 at 24 hrs I_ 47/82 2b-3
C: 29/103 C: 16/103 I: 59/100 .. 1:82/103
REVASCAT C: 20/100 C: 23/87
Saver . ) Mean change at 27hrs Median (IQR) )
2015 13535983 E_i/29/27 I: -8.5 (+/- 7.1) (n = 97) 1: 100 (10-100) (n = 88) I2'?3:§83
SWIFT PRIME ) ) C:-3.9(+/-6.2) (n=92) C: 90 (0-110) (n=77) )
Goyal - 87/164 I 17/164 Medlan (IQR) at 24hrs 2.95 2b-3
2015 C: 43/147 C: 28/147 -6 (3-14) I: 947163 1:113/156
ESCAPE ) ) C: 13 (6-18) C: 49/146 )

I, Intervention Group; C, Controls; mRS, modified Rankin Scale; IQR, Interquartile Range; NIHSS, National Institutes of Health Stroke Scale; mTICI, modified Treatment in Cerebral Ischaemia; M1, first

segment of middle cerebral artery; M2, second segment of middle cerebral artery ; ICA = internal carotid artery.
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Table 13: Characteristics of six additional studies used for ‘Safety’ Domain

Years of No. Median . . .

Study Study type enrolment patients Mean age NIHSS Devices Used Location of Stroke Device-Related AEs
RCT (plus roll-in 2010-11 144 65.4-67.1 (3 18 Solitaire™ FR, Merci ICA, M1, M2, Posterior circula- 18 (25 events in 18
Saver, 2012 data) groups) Retriever tion (4/144) participants)$
. . o ICA, MCA, ICA-MCA tandem
- ™ ’ ' ’ *k

Soize, 2012 Prospective 2010-11 36 64 17.5 Solitaire™ FR Basilar (4/36) 1
Nogueira, 2012 RCT 2011 178 67.2 19 Trevo, Merci ICA, M1,M2, VBA (12/178) 24*
de Castro- . — MCA, ICA, tandem carotid, Basi-
Afonso, 2012 Prospective 2011-12 21 65 18 Solitaire™ AB lar (2/21) Not clear
Jansen, 2013 Prospective 2010-11 60 64.7 18 Trevo ICA, M1,M2, VBA (5/60) 7
Pereira, 2013 Prospective 2010-12 202 68.4 17 Solitaire™ FR Anterior circulation 15"

Abbreviations: AEs, Adverse Events; VBA, Vertebrobasilar artery; M1, M2 = first, second segment of middle cerebral artery, ICA = internal carotid artery

Notes: All six studies employed mechanical thrombectomy as monotherapy or as adjuntive therapy.

$ There were 5 events in 4 of 31 patients in the roll-in phase; the nature of these events is not described. The device related adverse events in the 113 patients included in the RCT proper included air
embolism (n = 2), device separation (n = 1), difficulty in device delivery (n = 4), distal emboli to new territory (n = 4), vessel dissection (n = 3), vasospasm (n = 20) and vessel perforation (n = 4); the

vessel perforations were associated with 2 symptomatic intra-cerebral haemorrhages (SICHs) and 2 which were asymptomatic.
** This was a vessel dissection.
£ This included 7 device related SICHs.Other device related adverse events not specified.

££ This included 3 device related SICHs,1 minor vessel performation, and 3 asymptomatic haemorrhages.This includes device OR procedure related serious adverse events, details not specified.
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Table 14: Adverse events reported in the eight included randomised controlled trials

e Device and/or
Year published Serious Non-Serious
N Procedure Related
ame
Kidwell
2013 10/64° 79/127* Not reported
MR RESCUE
Broderick .
2013 70/434 Iczfg(/;/ggz Not reported
IMS3 )
Ciccone
2012 I: 10 (11 events) /1817 A
Synthesis Ex- Not reported C: 5 (6 events) / 181"
pansion
Berkhemer
2015 26/233%% ﬁggg? Not reported
MR CLEAN
Campbell s - 7/35%
2015 4/35 & 10/35% *
EXTEND IA )
Jovin
2015 30/103° Unable to interpret Unable to interpret
REVASCAT
Saver .
2015 7/98° 'c':_3§é%8 Not reported
SWIFT PRIME )
ngg‘ 181165 I: 35/165 I: 156/165
ESCAPE C: 27/150 C:114/150

$ Not clear if these were unique patients

£ Not characterised according to whether intervention or control group

$$3$ Not clear that this was the total number. All classified as ‘procedure-related’.

*Not characterised as serious or non-serious. Included death, SICH, wire perforation, angiooedema, groin haematoma and embolization into another vessel territory

WP5B

"These events were characterised as non-cerebral events and were subdivided into fatal (1:3/181, C: 1/181) and non-fatal (I: 7/181, C: 4/181) rather than severe and non-severe adverse events. They

included severe extracranial bleeding, pulmonary embolism, myocardial infarction, sepsis, deep vein thrombosis and pulmonary oedema.
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List of ongoing and planned studies

Table 15: List of completed (that have yet to

report) and ongoing studies

Estimated Number
Study Identifier completion | Study type | of pa- Intervention Comparator Patient population Endpoints
date* tients
Aged = 18 years with wake up and late pre-
Mechanical senting acute ischaemic stroke (NIHSS =10)
NCT02142283 July 2017 thrombectomy with confirmed large vessel occlusion who Weighted mRS at 90
RCT 500 with the Trevo Medical manage- | have failed IV tPA or for whom IV tPA is con- days
(Recruitment Retriever plus ment alone tra-indicated. Stroke-related mortal-
(DAWN) - . ;
ongoing) medical man- ity
agement Patient can be randomised within 6 to 24
hours after time last known well
Aged 18 to 80 years with symptom onset <4
e oo e Bl | Ao sy
. thrombectomy Intravenous - Weighted mRS QoL
(THRACE) (Terminated) | RCT 412 - . dle cerebral artery or the upper third of the
plus intravenous | thrombolysis basilar artery) (10<NIHSS £25) (Eurogol EQ-5D)
thrombolysis y - Barthel score
At 90 days:
Aged = 18 years with clinical diagnosis of m(?r?alit
supratentorial stroke (NIHSS 26) and able to y
. . NIHSS
Mechanical commence |V treatment in <4.5 hours and Angiographic patenc
NCT01745692 July 2015 thrombectomy Intravenous procedure onset within 90 minutes (groin glograpnic patency
. RCT 65 . . - Immediate recanali-
(PISTE) (Terminated) plus intravenous | thrombolysis puncture maximum 5.5 hours post stroke sation rate
thrombolysis onset) Home time
SICH
Intracranial haemor-
rhage
Significant extracra-
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nial bleeding
Barthel score
At 90 days:
mRS
. Aged = 18 years with occlusion of proximal SICH
;gggary m(ra(;:rz%r(‘elgfol m cerebral arteries following moderate to severe | Infarct evolution (AS-
NCT02157532 RCT 480 omy Best standard stroke (NIHSS 28) within onset of symptoms < | PECT score)
(EASI) . (stent retriever) treatment 5 hours or symptom/imaging mismatch TICI score
(Recruitment plus best stand- Home time
ongoing) ard treatment .
Intracranial haemor-
rhage
Frequency and sever-
ity of complications
. At 90 days:
mscfrz%glgfolm Aged 18 to 80 years with NIHSS = 8 at time of | MRS
May 2016 (aspiration ory Intravenous neuroimaging and neuroimaging confirmed Mortality
NCT01852201 RCT 750 sterF:t retriever thrombolysis (IV large vessel proximal occlusion. Patients are ICH with neurological
(POSITIVE) (Recruitment separately or in TPA) Y within 6 to 12 hours of symptom onset and deterioration
ongoing) parately have received IV tPA without improvement in Procedure-related
combination)
plus IV tPA symptoms. SAE
TICI score
Post procedure:
. . . TICI score
December Mechanical . Aged 18 to 85 years with NIHSS = 8 and evi- )
2016 thrombectomy Mechanical dence of large vessel occlusion in the cerebral AL90 days:
NCT01584609 . thrombectomy : : . o mRS
RCT 230 with Penumbra . circulation. Patients are within 8 hours of
. : with Penumbra NIHSS
(Recruitment System with symptom onset and are refractory to or not
- System - SICH
ongoing) Separator 3D eligible for IV tPA .
Device and proce-
dure-related SAE
Mechanical
thrombectomy Aged = 18 years with definite or probable
[clot disruption ischaemic stroke and CTA-confirmed intracra-
September (Penumbra aspi- nial vascular occlusion within 3.5 hours of At 24 ho_urs_
NCT01869478 - . Intravenous = Recanalisation rate
(EARLY) 2015 (Com- | RCT 1 ration device, thrombolvsis symptom onset and able to receive treatment At 90 davs:
pleted) Solitaire™ de- Y within 4.5 hours of symptom onset AmRS ]
vice, and/or
reflex catheter)
and/or intracra-
nial stent de-
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ployment

NCT02216565

March 2017

Endovascular
treatment plus

Conventional

Aged 18 to 82 years with radiologically proven
acute proximal occlusion of the middle cere-
bral artery, NIHSS = 5 and either tandem in-

NIHSS score at 24h
and 7 days

(EASYTRAL) (Recruitment RCT 270 (rif):giiglt?rgglt- medical treatment | ternal carotid/middle cerebral artery occlusion m(?r?aﬁ: 9;)td?a;/2 d 90
ongoing) e OR IV tPA contraindicated OR IV tPA not P y
possible because of delay >4.5 hours Y
Aged 20 to 85 years with CT confirmed persis- AL72 hours:
. . SICH
July 2017 Endovascular tent large vessel occlusion (IC and MI proximal Revascularisation
NCT02419781 RCT 200 therapy plus tPA | tPA plus best portion), 8<NIHSS <29, who can reeive endo- rate
(RESCUE-Japan) | (Recruitment plus best medi- medical therapy vascular treatment within 8 hours of stroke At 90 davs:
ongoing) cal therapy onset and DWI-ASPECTs =25 OR CT- WL
ASPECTSs 2 6 just prior to CTA Mortality
24-hour infarct vol-
ume (ASPECTS
December Endovascular Aged 18 to 85 years with symptoms consistent | score)
NCT01429350 2016 therapv with with acute ischaemic stroke and evidence of NIHSS at 30 days
RCT 692** Penum/bra de- IV tPA large clot occlusion (clot length >8mm) in the At 90 days:
(THERAPY) (Active not vice plus tPA anterior circulation, NIHSS = 25 or aphasic at mRS
recruiting P presentation, and eligible for IV tPA All SAE
SICH and AICH
At 24 hours:
ICH
ggi/gmber Endovascular Aged 18 to 80 years with acute anterior circu- 2‘;‘;;8 (and at 7
NCT01983644 RCT 130 therapy with the IV tPA lation stroke an CTA/MRA cor_1f|rme_d !arge Revascularistion
(RESTORE) (Active not RECO flow res- vessel occlusion, and presenting within 4.5 At 90 davs:
L toration device hours of symptom onset with 8<NIHSS <24 ALSD days:
recruiting) mRS
Mortality
NCT02135926 March 2018 Thrombectomy Best medical care Aged 18 to 80 years who are ineligible for tPA | TICI score
RCT 600*** with stent re- (no tPA) with symptoms consistent with acute ischaem- | Infarct volume
(THRILL) (Suspended) triever device in ic stroke and a new focal occlusion confirmed | At 90 days:
patients ineligible by imaging (MRA/CTA) to be accessible to the | mRS
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for tPA

thrombectomy device, and located in the M1 of
the middle cerebral artery (MCA) and/or the
intracranial segment of the distal internal ca-
rotid artery (ICA), 7<NIHSS<25 and random-
ised within 7 hours of stroke onset

Qol EQ-5D

Abbreviations: CTA — computed tomographic angiography; ICH — intra-cerebrall haemorrhage; IV tPA - intravenous tissue plasminogen activator; MRA — magnetic resonance angiography; mRS —
modifed Rankin score; NIHSS — National Institutes of Health Stroke Scale; RCT — randomised controlled trial; SAE — serious adverse events; SICH — symptomatic intra-cerebral haemorrhage; TICI; QoL

— quality of life;

* Reported as theestimated completion date for the study (and not the (earlier) date of the final data collection date for the primary outcome
** Reported that stopped early due to after 108 patients recruited due to publication of other positive trials http://www.medscape.com/viewarticle/843401#vp 3
*** This study has suspended participant recruitment with recruitment is on hold until MR CLEAN, ESCAPE, EXTEND-IA, and SWIFt PRIME have been evaluated.

Sources: International Clinical Trials Registry Platform (ICTRP http://apps.who.int/trialsearch/default.aspx (Updated search date 18112015), Clinical trials.gov https://clinicaltrials.gov/ (Updated search
date 18112015), ISCTRN Meta-register of controlled clinical trials http://www.isrctn.com/page/mrct (Updated search date 18112015)
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Risk of bias tables

Table 16: Cochrane risk of bias checklist

Study: Kidwell et al, MR RESCUE

data (attrition bias)

Bias JAlTég%rnient Support for Judgement

Random Sequence Quote (from protocol): "employing a biased coin technique

Generation ?selection Low (weighted randomization to provide balanced assignments while

bias) maintaining uncertainty regarding next allocation)" or else "permut-
ed block sequence” if there is a failure.

Allocation Conceal- Randomisation occurred after imaging.

- : Low

ment (selection bias)

Blinding of partici- Although personnel were not blinded to what procedure they were

pants and personnel Low carrying out, outcomes were unlikely to be influenced by this lack

(performance bias) of blinding

Blinding of outcome Trial is described as a "blinded-outcome evaluator trial," but there

assess?nent (Perfor- Unclear is no clear description of this in the protocol or main paper other

mance bias) than "core laboratories completed primary neuroimaging analyses
blinded to treatment assignment before database lock".

Incomplete outcome High 9/127 excluded from the per protocol analysis (Intervention group

data (attrition bias) 9 6; control group 3)

: ! ow rimary and secondary outcomes reported.

o b1 Prmary and secondary outomes reported
Quote (from main paper): "The trial was funded by Covidien and
designed and led by a steering committee that included academic

Other bias Unclear investigators and representatives of the sponsor. The site investi-
gators gathered the data, with monitoring and database mainte-
nance performed by the sponsor”

Study: Broderick et al, IMS llI

Bias JAchtirgl]Zrnient Support for Judgement

Random Sequence Quote (from protocol): "Randomization is implemented using a

Generation (qselection Low combination of a web-based minimization + biased coin scheme"

bias)
Quote (from protocol): "sealed randomization envelopes placed at

Allocation Conceal- Low each clinical site"

ment (selection bias)

Blinding of partici- Although personnel were not blinded to what procedure they were

pants and personnel Low carrying out, outcomes were unlikely to be influenced by this lack

(performance bias) of blinding

Blinding of outcome

assessment (Perfor- Low The assessor was blinded

mance bias)

Incomplete outcome Unclear mRS analysis on 415/434 in intervention group; 214/222 — in con-

trol group. Unfavourable imputation applied for 27 patients
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Selective reporting

EQ-5D, trail making test and Barthel Index all mentioned in proto-

(reporting bias) High col but no mention in the paper
Quote (main paper): "None of the industry sponsors were involved
in the study design, study conduct, manuscript review, or protocol
Other bias Low review, except to make sure that the specified use of devices in the

study followed the instructions for use approved by the Food and
Drug Administration (FDA)"

Study: Ciccone et al, SYNTHESIS Expansion

Bias JALT(tngeLient Support for Judgement
Quote (from main paper): "The study protocol provided for central-
Random Sequence ized, simple randomization online. A single randomization list was
q prepared with the use of a hardware system, available at
Generation (selection Low www.random.org. All patients underwent randomization within 4.5
bias) hours after symptom onset."
Allocation Conceal- Not stated when randomisation was carried out.
: ; Unclear
ment (selection bias)
Blinding of partici- Although personnel were not blinded to what procedure they were
pants and personnel Low carrying out, outcomes were unlikely to be influenced by this lack
(performance bias) of blinding
Eggg;g?nzfn??g;;gi Low Quote (from protocol): "A long-term patient’s clinical condition is
mance bias) evaluated by a single neurologist, blinded to treatment allocation”
No loss to follow-up
Incomplete outcome Low
data (attrition bias)
Selective reportin Primary and secondary outcomes reported.
: P 9 Low
(reporting bias)
Quote (from main paper): "There was no industry support for or
Other bias Low industry involvement in this trial."
Study: Berkhemer et al, MR CLEAN
Bias ?Ség?arrient Support for Judgement
Random Sequence Quote (from protocol): "The randomization procedure is computer-
Generation (selection | Low and web-based, using permuted blocks. Full-time back-up by tele-
bias) phone is provided."
Quote (from protocol): "Randomization is allowed when the intra-
cranial occlusion has been established by CTA, MRA or DSA" and
Allocation Conceal- Low "Treatment assignment cannot be determined before inclusion and
ment (selection bias) randomization."
Blinding of partici- Although personnel were not blinded to what procedure they were
pants and personnel Low carrying out, outcomes were unlikely to be influenced by this lack

(performance bias)

of blinding
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Blinding of outcome

Quote (from protocol): "Information

on outcome at 3 months will be assessed with
standardized forms and procedures, in a structured
telephone interview by an experienced research nurse

assessment (Perfor- Low at the central trial office who is not aware of treatment allocation.
mance bias) Assessment of outcome on the mRS will be based on this infor-
mation, by assessors who are blind to the allocated and actually
received treatment. Results of neuroimaging will also be assessed
by blinded observers."
Incomplete outcome Low No loss to follow-up.
data (attrition bias)
Selective reporting Low Primary outcomes all reported. Most secondary outcomes report-
(reporting bias) ed.
Quote (from main paper): "The study sponsors were not involved in
Other bias Low the study design, study conduct, protocol review, or manuscript
preparation or review."
Study: Campbell et al, EXTEND IA
. Authors*
Bias Judgement Support for Judgement
gzrrlg?z;nﬂosne?sueﬁggﬁon Low Quote (from protocol): "randomization via a centralized website"
bias) with clinical assessment prior to randomisation.
Allocation Conceal- Centralized website - not clear if investigators would have known
; ; Unclear ) ;
ment (selection bias) what the next person out would be (intervention or control)
Blinding of partici- Although personnel were not blinded to what procedure they were
pants and personnel Low carrying out, outcomes were unlikely to be influenced by this lack
(performance bias) of blinding
Blinding of outcome Quote (from protocol): "All those involved in the subsequent clinical
assessment (Perfor- Low and imaging assessment of outcomes will be blinded to treatment
mance bias) allocation.”
Incomplete outcome Low No loss to follow-up
data (attrition bias)
Selective reporting Primary, secondary and tertiary outcomes reported.
: ! Low
(reporting bias)
Trial stopped early after unplanned interim analysis.
Study sponsorship.
. v, . -
Other bias Unclear Quote (from main paper): "Covidien supplied the Solitaire™ FR

device and an unrestricted grant to support trial infrastructure, but
the company was not involved in the study design or conduct or in
the preparation of the manuscript, except to review the protocol to
ensure that the specified use of devices in the study followed the
approved instructions for use."

Study: Jovin et al, REVASCAT

. Authors*
Bias Judgement Support for Judgement
From protocol: web-based real-time randomisation based on mini-
Random Sequence Low

Generation (selection

misation
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bias)
From protocol: randomisation is carried in real-time at point of
Allocation Conceal- L confirming eligibility
: ; ow
ment (selection bias)
Blinding of partici- Although personnel were not blinded to what procedure they were
pants and personnel Low carrying out, outcomes were unlikely to be influenced by this lack
(performance bias) of blinding
Primary endpoint of mRS evaluated by blinded assessors.
Quote (from protocol): "All neuroimaging secondary end-points
Blinding of outcome including recanalisation at 24 hours, infarct volume and haemor-
assessment (Perfor- Low rhage will be determined by the CT/MR core-lab, which will be also
mance bias) blinded to treatment allocation."
Incomplete outcome Low No loss to follow-up
data (attrition bias)
Primary outcomes all reported. Most secondary outcomes report-
Selective reporting ed.
(reporting bias) Low
Quote (main paper): "The study was funded by an unrestricted
Other bias Low grant fro_m the me}nufacture_r of the stent retriever (Cowdlgn), which
was not involved in the design or conduct of the study or in the
writing of the protocol or the manuscript."
Study: Saver et al, SWIFT PRIME
. Authors*
Bias Judgement Support for Judgement
"Subject allocation to treatment will be accomplished by using an
Random Sequence . . : ) : #
. - interactive web response or interactive voice response system.
Generation (selection Unclear Furth ilon h hi I dh
bias) urther detail on how this was actually done would have been
preferable.
Allocation Conceal- Unclear Not reported.
ment (selection bias)
Blinding of partici- Although personnel were not blinded to what procedure they were
pants and personnel Low carrying out, outcomes were unlikely to be influenced by this lack
(performance bias) of blinding
Blinding of outcome Quote (from protocol): "The 90-day mRS will be assessed by study
personnel certified in the scoring of the mRS using the RFA-A and
assessment (Perfor- Low - - . " " )
mance bias) will be blinded to treatment assignment and "the Core I__ab will
assess all CT and MR imaging blinded to treatment assignment"
Incomplete outcome Loss to follow-up in control arm (5 of 98). Last outcome carried
plete - Unclear forward (LOCF) used for 1/98 in intervention arm and 3/98 in con-
data (attrition bias)
trol arm.
Selective reporting Primary and secondary outcomes reported.
: ! Low
(reporting bias)
Trial stopped early after unplanned interim analysis.
Other bias Unclear Study sponsorship.
Quote (from main paper): "The trial was funded by Covidien and
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designed and led by a steering committee that included academic
investigators and representatives of the sponsor. The site investi-
gators gathered the data, with monitoring and database mainte-
nance performed by the sponsor."

Study: Goyal et al, ESCAPE

. Authors*
Bias Judgement Support for Judgement
Random Sequence Quote (from protocol): "Patients will be randomized using a real-
Generation (selection | Low time, dynamic Internet-based, minimal sufficient balance (MSB)
bias) randomization method"
Allocation Conceal- Quote (from protocol): "Because randomization will occur dynami-
o Low . PIOERLEL .
ment (selection bias) cally in real-time, it will be fully concealed.
Blinding of partici- Although personnel were not blinded to what procedure they were
pants and personnel Low carrying out, outcomes were unlikely to be influenced by this lack
(performance bias) of blinding
Quote (from protocol): "After enrollment of each subject the site will
designate a blinded evaluator to perform the three-month follow-up
Blinding of outcome evaluatlon_lncludlng the primary end-pomt (mRS). This |r_1d|V|_duaI
cannot be involved in care of the subject and must remain blinded
assessment (Perfor- Low . . . . .
mance bias) to treatment assignment of the subject. Patients will be mstructgd
not to disclose their treatment group to the evaluator. All neuroim-
aging secondary end-points will be determined by the CT core
laboratory blinded to treatment allocation.”
Incomplete outcome Low Loss to follow-up (1 case, 3 controls) represents small proportion of
data (attrition bias) participants (165 cases, 150 controls).
Primary outcomes all reported. Most secondary outcomes report-
Selective reporting ed.
: ! Low
(reporting bias)
Trial stopped early after unplanned interim analysis.
Study sponsorship.
Quote (from main paper): "The study funders, including Covidien,
Other bias Unclear were not involved in the design or conduct of the study, the prepa-

ration or review of the protocol, the collection or analysis of the
data, or the preparation or review of the manuscript. All the authors
collected data, provided comments on the analysis, contributed to
the writing of the manuscript, and were independent of the spon-
sors."
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Figure 12: Risk of Bias Plot based on information in table above on the eight included ran-
domised controlled trials

Random Sequence Generation (selection bias)
Allocation Concealment (selection bias)

Blinding of participants and personnel (performance bias)

- ’ " Low
Blinding of outcome assessment (Performance bias)
mUnclear
Incomplete outcome data (attrition bias)
mHigh

Selective reporting (reporting bias)

Other bias
T T T T T 1

0% 20% 40% 60% 80% 100%
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Table 17: GRADE assessment: effectiveness and safety of mechanical thrombectomy devices

Outcome NE . Study Bias Consistency Directness Imprecision Other Quality Importance
Studies | Design
Factors
. 5 studies
mRS at 90 days 8 RCTs ll;/li(;ilerate Serious i’\rl1(c)iif<ae czlt?\lézs moizg?;?on stopped Low* Critical
inconsistency? P early
. . 5 studies
Al cause 8 RCTs M'odtlarate .NO serious 'No.senous Moderate stopped Moderate Critical
mortality at 90 Risk inconsistency indirectness ; Lo
imprecision early
days
. . 2 studies
Barthel Index at Moderate | No serious No serious Moderate .
90 days 3 RCTs Risk"® inconsistency indirectness imprecision Z;Or?ﬁed Moderate Critical
. . 5 studies
SICH 8 RCTs I\R/Iigitlarate mgosrgilgtueic il\rllgif:;cr)mzzs Serious stopped Moderate Critical
y imprecision early
. . . 4 studies
Any 7 RCTs M_odlerate _Serlou_s _No_serlous _Senous _ stopped Low Critical
Haemorrhage Risk inconsistency indirectness imprecision carly
. . . 3 studies
Recurrent Stroke 4 RCTs Low Risk® No serious _No.serlous _Senous . stopped Low Critical
at 90 days inconsistency indirectness Imprecision early

1. See Risk of Bias Table

2. Lack of consistency between earliest three and latest five studies. Also lack of consistency in result with wide variation in % getting mRS<2

3. One of the RCTs, IMS Ill, had planned to analyse Barthel Index at 90 days but did not report on this outcome measure

WP5B

4. The overall quality of the 8 trials is deemed as low because of the serious inconsistency between earlier and later trials. If analysis was confined to studies which commenced after 2010, the evi-

dence would be deemed moderate.
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Table 18: Cochrane risk of bias checklist for additional included prospective studies, used
in the assessment of safety

Study: Saver et al, 2012

. Authors*

Bias Judgement Support for Judgement

S o e o e e

Generation (selection | Low L . quer put .

bias) genera.ted and stratified by site and presenting stroke severity with
block sizes of four”

Allocation Conceal- Used sequentially numbered, opaque sealed envelopes

- - Low

ment (selection bias)

Blinding of partici- Although personnel were not blinded to which device they were

pants and personnel Low using, outcomes were unlikely to be influenced by this lack of blind-

(performance bias) ing
Independent central core imaging laboratory, unaware of study
assignments, assessed final revascularization grades on outcome

Blinding of outcome angiograms and haemorrhagic transformation on outcome CT and

assessment (Perfor- Low MR examinations. A central, independent clinical events commit-

mance bias) tee, whose members were unaware of study group assignments,
categorized all adverse events by severity and relatedness to the
study device and to the procedure.

Incomplete outcome . . . . .

data (attrition bias) Low All patients included in the analysis of safety endpoints

Selecn_ve reporting Low All safety outcomes reported

(reporting bias)
Quote (from main paper): "The trial was funded by

Other bias High Covidien/ev3”.... “The sponsor of the study was responsible for site
management, data management, and safety reporting”.

Study: Soize et al, 2012

. Authors*
Bias Judgement Support for Judgement
Random Sequence Prospective, single-centre, single-arm, intention to treat study — no
. - . randomisation

Generation (selection | High

bias)
Prospective, single-centre, single-arm, intention to treat study — no

Allocation Conceal- Hi allocation concealment

: ; igh

ment (selection bias)

Blinding of partici- No blinding possible but unlikely to have affected the results re-

pants and personnel Low

- ported

(performance bias)

Blinding of outcome

assessment (Perfor- Low No evidence presented of blinding of safety outcomes

mance bias)

Incomplete outcome

data (attrition bias) Low No loss to follow-up

Selective reporting Low All safety outcomes reported

(reporting bias)
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One of the authors disclosed unrelated consultancy for the firm
Other bias Unclear who responsible for production/sale of the device under considera-
tion in the study
Study: Nogueira et al, 2012
. Authors*
Bias Judgement Support for Judgement
Patients randomly allocated in a 1:1 ratio. Stratifed on the basis of
e e
Generation (selection | Low 9 !
. at random
bias)
Blocks chosen at random using sealed, opaque, sequentially num-
Allocation Conceal- Low bered envelopes, prepared by an independent study statistician
ment (selection bias)
Blinding of partici- No blinding possible but unlikely to have affected the results re-
pants and personnel Low orted
(performance bias) P
Blinding of outcome
assessment (Perfor- Low No evidence presented of blinding of safety outcomes
mance bias)
Incomplete outcome
data (attrition bias) Low No loss to follow-up
Selch_ve reporting Low All safety outcomes reported
(reporting bias)
The study sponsor monitored and managed the data. However “the
Other bias Low sponsor was masked to the results until after the study was com-
pleted and the database was locked. The sponsor had no role in
data analysis or interpretation or writing of the report”
Study: de Castro-Afonso et al, 2012
. Authors*
Bias Judgement Support for Judgement
Random Sequence Prospective study — no randomisation
Generation (selection | High
bias)
Allocation Conceal- _ Prospective study — no allocation concealment
: ; High
ment (selection bias)
Blinding of partici- No blinding possible but unlikely to have affected the results re-
pants and personnel Low
- ported
(performance bias)
Blinding of outcome
assessment (Perfor- High Not blinded
mance bias)
Incomplete outcome
data (attrition bias) Low No loss to follow-up
Selectl_ve reporting High Unclear about device related complications
(reporting bias)
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No information on study sponsorship or otherwise provided. Au-
Other bias Unclear thors also not learning curve which may potentially have impacted

outcomes.

Study: Jansen et al, 2013

. Authors*
Bias Judgement Support for Judgement
Random Sequence Prospective, multi-centre, single arm study — no randomisation
Generation (selection | High
bias)

Prospective, multi-centre, single arm study — no allocation con-
Allocation Conceal- High cealment
ment (selection bias) 9
Blinding of partici- No blinding possible but unlikely to have affected the results re-
pants and personnel Low orted
(performance bias) P
Blinding of outcome . - .

No evidence presented of blinding of safety outcomes. Blinded
assessment (Perfor- Low outcome assessment may not be possible for device-related AEs
mance bias) y P '
Incomplete outcome
data (attrition bias) Low No loss to follow-up
Selective reporting Low All safety outcomes reported
(reporting bias) y P
Other bias Unclear Unclear re role of sponsor

Study: Pereira et al, 2013

. Authors*
Bias Judgement Support for Judgement
Random Sequence Prospective, multi-centre, single arm study — no randomisation
Generation (selection | High
bias)
Prospective, multi-centre, single arm study — no allocation con-
Allocation Conceal- High cealment
ment (selection bias) 9
Blinding of partici- — . .
No blinding possible but unlikely to have affected the results re-
pants and personnel Low
- ported
(performance bias)
Blinding of outcome No evidence presented of blinding of safety outcomes. Blinded
assessment (Perfor- Low ; .
. outcome assessment may not be possible for device-related AEs.
mance bias)
Incomplete outcome
data (attrition bias) Low No loss to follow-up
SeIeCt'.Ve reporting Low All safety outcomes reported
(reporting bias)
The study data was independently monitored; study management
Other bias High was provided by the sponsor.......... The sponsor of the study was

responsible for site management, data management, and safety
reporting”.
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Applicability tables

Table 19: Summary table characterising the applicability of a body of studies

Domain

Description of applicability of evidence

Population

The 8 RCTs which form the basis for this assessment present data on 2,423 pa-
tients.

All trials reported mean or median ages for their control and intervention groups
between 64 and 71 years, and further investigation of the intervention in older
cohorts is still required.

Almost all patients assigned to the intervention groups had suffered ischaemic
strokes in the anterior circulation and hence the evidence presented here should
be regarded as applying to this population only, with further investigation in cohorts
who suffer ischaemic strokes in the posterior region required.

All eight trials reported median basline NIHSS scores in their intervention groups of
between 13 and 19.

In addition, the mean or median time to endovascular intervention in 7 of the 8
trials was less than 6 hours, and the applicability of the results to patients present-
ing outside this time frame is uncertain.

Intervention

The majority of the evidence presented here relates to just 4 devices and the ap-
plicability of the results to other devices used for Mechanical Thrombecomy is
uncertain.

Comparators

The considered comparator of standard medical care is appropriate.

Outcomes

All studies report functional independence at 90 days (as measured using the
Modified Rankin Scale) and on all-cause mortality at 90 days. Similarly, all provide
data on rates of symptomatic intracranial haemorrhage. There is inconsistency in
reporting or in the method of reporting of other outcomes of relevance to this pa-
tient cohort, including Barthel Index at 90 days, reperfusion at 24 hours, revascu-
larisation at final angiography, NIHSS score at 24 hours, device- and procedure-
related adverse events, any haemorrhage, and recurrent stroke at 90 days.

Setting

The results presented here must be considered with respect to the centres in which
these trials took place, and it remains to be seen whether the stroke management
systems in place in these institutions are replicable in other units.

Feb2016 °EUnetHTA, 2015. Reproduction is authorised provided EUnetHTA is explicitly acknowledged 105




EUnetHTA JA2 Mechanical thrombectomy devices for acute ischaemic stroke WP5B

APPENDIX 2: CHECKLIST FOR POTENTIAL ETHICAL, ORGANISATIONAL,
PATIENT AND SOCIAL AND LEGAL ASPECTS

1. Ethical
1.1. Does the introduction of the new technology and its potential use/nonuse instead Yes
of the defined, existing comparator(s) give rise to any new ethical issues?
1.2. Does comparing the new technology to the defined, existing comparators point to No
any differences which may be ethically relevant?

It is recognised that there are ethical implications of introducing (or not) a new intervention with significant
upfront and ongoing running costs. While introduction of a comprehensive thrombectomy service may bring
significant benefits for affected patients and their families that may well ultimately reduce overall health and
social care costs, it may only be affordable if there is disinvestment from other currently funded healthcare
interventions which bring less benefit at a population level. This could have consequences for individual
patients and their families who may no longer have access to what was beneficial care for them.

2. Organisational

2.1. Does the introduction of the new technology and its potential use/nonuse instead Yes
of the defined, existing comparators require organisational changes?
2.2. Does comparing the new technology to the defined, existing comparators point to Yes

any differences which may be organisationally relevant?

Endovascular stroke therapy has major implications for stroke services and for triaging decisions by emer-
gency medical services. Ideally, this procedure should be undertaken as soon as possible following stroke
onset in comprehensive stroke centres by consultant specialists trained in interventional neuroradiological
techniques. Trial data also suggest a requirement for rapid access to neuroimaging to identify eligible pa-
tients with large-vessel occlusion. These criteria require substantial stroke-workflow efficiencies and organi-
sation of specialist stroke services that may not be readily available in many regions.

3. Social
3.1. Does the introduction of the new technology and its potential use/nonuse instead No
of the defined, existing comparator(s) give rise to any new social issues?
3.2. Does comparing the new technology to the defined, existing comparators point to No
any differences which may be socially relevant?
4. Legal
4.1. Does the introduction of the new technology and its potential use/nonuse instead No
of the defined, existing comparator(s) give rise to any legal issues?
4.2. Does comparing the new technology to the defined, existing comparators point to No

any differences which may be legally relevant?
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APPENDIX 3: ICD-10-CM DIAGNOSIS CODES

P 163 Cerebral infarction

P 163.0 Cerebral infarction due to thrombosis of precerebral arteries

P 163.00 Cerebral infarction due to thrombosis of unspecified precerebral artery

P 163.01 Cerebral infarction due to thrombosis of vertebral artery

B 163.011 Cerebral infarction due to thrombosis of right vertebral artery

P 163.012 Cerebral infarction due to thrombosis of left vertebral artery

P 163.019 Cerebral infarction due to thrombosis of unspecified vertebral artery

P 163.02 Cerebral infarction due to thrombosis of basilar artery

P 163.03 Cerebral infarction due to thrombosis of carotid artery

P 163.031 Cerebral infarction due to thrombosis of right carotid artery

P 163.032 Cerebral infarction due to thrombosis of left carotid artery

P 163.039 Cerebral infarction due to thrombosis of unspecified carotid artery

P 163.09 Cerebral infarction due to thrombosis of other precerebral artery

P 163.1 Cerebral infarction due to embolism of precerebral arteries

P 163.10 Cerebral infarction due to embolism of unspecified precerebral artery

P 163.11 Cerebral infarction due to embolism of vertebral artery

P 163.111 Cerebral infarction due to embolism of right vertebral artery

P 163.112 Cerebral infarction due to embolism of left vertebral artery

P 163.119 Cerebral infarction due to embolism of unspecified vertebral artery

P 163.12 Cerebral infarction due to embolism of basilar artery

P 163.13 Cerebral infarction due to embolism of carotid artery

P 163.131 Cerebral infarction due to embolism of right carotid artery

P 163.132 Cerebral infarction due to embolism of left carotid artery

P 163.139 Cerebral infarction due to embolism of unspecified carotid artery

P 163.19 Cerebral infarction due to embolism of other precerebral artery

P 163.2 Cerebral infarction due to unspecified occlusion or stenosis of precerebral arteries

P 163.20 Cerebral infarction due to unspecified occlusion or stenosis of unspecified prece-
rebral arteries
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P 163.21 Cerebral infarction due to unspecified occlusion or stenosis of vertebral arteries
A P 163.211 Cerebral infarction due to unspecified occlusion or stenosis of right vertebral
arteries
- P 163.212 Cerebral infarction due to unspecified occlusion or stenosis of left vertebral
arteries
P 163.219 Cerebral infarction due to unspecified occlusion or stenosis of unspecified
vertebral arteries

P 163.22 Cerebral infarction due to unspecified occlusion or stenosis of basilar arteries

P 163.23 Cerebral infarction due to unspecified occlusion or stenosis of carotid arteries

P 163.231 Cerebral infarction due to unspecified occlusion or stenosis of right carotid
arteries
- P 163.232 Cerebral infarction due to unspecified occlusion or stenosis of left carotid
arteries
- P 163.239 Cerebral infarction due to unspecified occlusion or stenosis of unspecified
carotid arteries
- I 163.29 Cerebral infarction due to unspecified occlusion or stenosis of other precerebral
arteries

P 163.3 Cerebral infarction due to thrombosis of cerebral arteries

P 163.30 Cerebral infarction due to thrombosis of unspecified cerebral artery

P 163.31 Cerebral infarction due to thrombosis of middle cerebral artery

P 163.311 Cerebral infarction due to thrombosis of right middle cerebral artery

B 163.312 Cerebral infarction due to thrombosis of left middle cerebral artery

P 163.319 Cerebral infarction due to thrombosis of unspecified middle cerebral artery

P 163.32 Cerebral infarction due to thrombosis of anterior cerebral artery

P 163.321 Cerebral infarction due to thrombosis of right anterior cerebral artery

= 2 163.322 Cerebral infarction due to thrombosis of left anterior cerebral artery

P 163.329 Cerebral infarction due to thrombosis of unspecified anterior cerebral artery

B 163.33 Cerebral infarction due to thrombosis of posterior cerebral artery

P 163.331 Cerebral infarction due to thrombosis of right posterior cerebral artery

P 163.332 Cerebral infarction due to thrombosis of left posterior cerebral artery

P 163.339 Cerebral infarction due to thrombosis of unspecified posterior cerebral artery

P 163.34 Cerebral infarction due to thrombosis of cerebellar artery

P 163.341 Cerebral infarction due to thrombosis of right cerebellar artery

Feb2016 °EUnetHTA, 2015. Reproduction is authorised provided EUnetHTA is explicitly acknowledged 108


http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.21
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.211
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.212
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.219
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.22
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.23
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.231
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.232
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.239
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.29
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.3
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.30
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.31
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.311
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.312
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.319
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.32
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.321
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.322
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.329
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.33
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.331
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.332
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.339
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.34
http://www.icd10data.com/ICD10CM/Codes/I00-I99/I60-I69/I63-/I63.341

EUnetHTA JA2 Mechanical thrombectomy devices for acute ischaemic stroke WP5B

B 163.342 Cerebral infarction due to thrombosis of left cerebellar artery
e 163.349 Cerebral infarction due to thrombosis of unspecified cerebellar artery
e 163.39 Cerebral infarction due to thrombosis of other cerebral artery
B 163.4 Cerebral infarction due to embolism of cerebral arteries
b 163.40 Cerebral infarction due to embolism of unspecified cerebral artery
b 163.41 Cerebral infarction due to embolism of middle cerebral artery
2 163.411 Cerebral infarction due to embolism of right middle cerebral artery
e 163.412 Cerebral infarction due to embolism of left middle cerebral artery
b 163.419 Cerebral infarction due to embolism of unspecified middle cerebral artery
b 163.42 Cerebral infarction due to embolism of anterior cerebral artery
- 163.421 Cerebral infarction due to embolism of right anterior cerebral artery
B 163.422 Cerebral infarction due to embolism of left anterior cerebral artery
e P 163.429 Cerebral infarction due to embolism of unspecified anterior cerebral artery
= 163.43 Cerebral infarction due to embolism of posterior cerebral artery
= 163.431 Cerebral infarction due to embolism of right posterior cerebral artery
B 163.432 Cerebral infarction due to embolism of left posterior cerebral artery
e e 163.439 Cerebral infarction due to embolism of unspecified posterior cerebral artery
b 163.44 Cerebral infarction due to embolism of cerebellar artery
e 163.441 Cerebral infarction due to embolism of right cerebellar artery
. 163.442 Cerebral infarction due to embolism of left cerebellar artery
- 163.449 Cerebral infarction due to embolism of unspecified cerebellar artery
e 163.49 Cerebral infarction due to embolism of other cerebral artery
""" B 163.5 Cerebral infarction due to unspecified occlusion or stenosis of cerebral arteries

- 163.50 Cerebral infarction due to unspecified occlusion or stenosis of unspecified cere-
bral artery

I 163.51 Cerebral infarction due to unspecified occlusion or stenosis of middle cerebral
- P 163.511 Cerebral infarction due to unspecified occlusion or stenosis of right middle
cerebral artery

- 163.512 Cerebral infarction due to unspecified occlusion or stenosis of left middle cer-
ebral artery
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- 163.519 Cerebral infarction due to unspecified occlusion or stenosis of unspecified
middle cerebral artery

P 163.52 Cerebral infarction due to unspecified occlusion or stenosis of anterior cerebral
artery
- 163.521 Cerebral infarction due to unspecified occlusion or stenosis of right anterior
cerebral artery

I 163.522 Cerebral infarction due to unspecified occlusion or stenosis of left anterior
cerebral artery

- P 163,529 Cerebral infarction due to unspecified occlusion or stenosis of unspecified
anterior cerebral artery

- P 163.53 Cerebral infarction due to unspecified occlusion or stenosis of posterior cerebral
artery

- 163.531 Cerebral infarction due to unspecified occlusion or stenosis of right posterior
cerebral artery

- P 163.532 Cerebral infarction due to unspecified occlusion or stenosis of left posterior
cerebral artery

P 163.539 Cerebral infarction due to unspecified occlusion or stenosis of unspecified
posterior cerebral artery

P 163.54 Cerebral infarction due to unspecified occlusion or stenosis of cerebellar artery

P 163.541 Cerebral infarction due to unspecified occlusion or stenosis of right cerebellar
artery

-~ P 163.542 Cerebral infarction due to unspecified occlusion or stenosis of left cerebellar
artery

- 163.549 Cerebral infarction due to unspecified occlusion or stenosis of unspecified
cerebellar artery

+ P 163.59 Cerebral infarction due to unspecified occlusion or stenosis of other cerebral ar-

P 163.6 Cerebral infarction due to cerebral venous thrombosis, nonpyogenic

P 163.8 Other cerebral infarction

P 163.9 Cerebral infarction, unspecified
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