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EDITORIAL
Lost in SPACE!
“If we knew what we were doing, it would not be
called research; would it?”

Albert Einstein (1879e1955)

In this issue of the European Journal of Vascular and
Endovascular Surgery, Eckstein et al. report the demise of
SPACE-2, one of few contemporary randomized trials to include
an arm for best medical therapy (BMT) alongside carotid
endarterectomy (CEA) and carotid artery stenting (CAS) in
asymptomatic patients.1 While one can only harbour sympathy
for those who laboured so hard to bring this trial to fruition, its
demise after recruiting only 513 patients has implications far
beyond the German, Swiss, and Austrian borders.

SPACE-2 concluded that recruitment largely failed because
(1) many nontrial clinicians believed that interventions were
warranted in the majority of asymptomatic patients; (2) pa-
tients expected to undergo CEA/CAS following referral and did
not want to be randomized to BMT; (3) CAS was already
reimbursed across the SPACE-2 countries for the treatment of
asymptomatic patients outwith the trial; and (4) randomization
to BMT (which was not reimbursed) meant a loss of income to
randomizing hospitals, surgeons, and interventionists.

The Asymptomatic Carotid Atherosclerosis Study (ACAS) and
the Asymptomatic Carotid Surgery Trials (ACST) randomized
4,782 patients between 1987 and 2003 to BMT or CEA plus
BMT,2,3 observing that CEA conferred a small but significant
reduction in stroke. Thereafter, carotid interventions increased,
with>90% of CEAs in the USA being performed in asymptomatic
patients.4With theevolutionof CAS, itwas inevitable that further
randomized trials would determine whether CAS offered equiv-
alent outcomes to CEA. The Asymptomatic Carotid Trial (ACT-1)
and the second Asymptomatic Carotid Surgery Trial (ACST-2) did
not include a medical arm and only randomized patients where
an intervention was deemed “necessary”. However, SPACE-2 was
conceived at a timewhen evidencewas beginning to suggest that
the annual risk of stroke on “modern” BMT was not as high as
when ACAS/ACST were recruiting in the 1980s/1990s.

ACT-1 has now published 5-year data in 1,453 patients,5 while
ACST-2 has randomized 2,095 of its 3,600 target cohort (www.
acst-2.org). Clearly, these trials encountered no major obsta-
cles to recruitment. In advice to trialists (www.acst-2.org), ACST-
2 advised they should speak “enthusiastically” about the trial, as
patients “liked to know how trials would help them and others”,
while recommending that discussions should “avoid biased or
confusing messages”. No one is suggesting that the SPACE-2 in-
vestigators did not act similarly, but there was clearly a problem
in Germany, Austria, and Switzerland in convincing patients (and
their referring clinicians) that the modern concept of BMTmight
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still be an appropriate alternative to CEA/CAS. This is in contrast
to other areas of Europe, where 0% of all carotid interventions in
Denmark are undertaken in asymptomatic patients, increasing to
only 15e20% in the UK and other Scandinavian countries,6

emphasizing the marked differences in practice across Europe
relating to the role of BMT.

It is important, however, to acknowledge important findings
from contemporary randomized trials comparing CEA with CAS,
especially in asymptomatic patients. First, data fromCREST-1 and
the International Carotid Stenting Study (ICSS) now corroborate
the findings of every other large randomized trial; once the
perioperative period has elapsed, outcomes (in terms of late
stroke prevention) are virtually identical; that is, in the ran-
domized trials, CAS was durable.7,8 In ACT-1,5 annual ipsilateral
stroke rates (excluding the perioperative period) were 0.4%
(CAS) and 0.5% (CEA). Second, asymptomatic patients of
“average surgical risk” randomized within CREST and ACT-1 un-
derwent CAS with death/stroke rates that were (just) within the
3% American Heart Association (AHA) risk threshold (CREST,
2.5%; ACT-1, 2.9%).5,9,10 However, many now believe that the
traditional 3% risk threshold may be too high.

These low procedural risks, combined with the low annual
ipsilateral stroke rates in ACT-1 and CREST, will no doubt serve as a
catalyst for liberalizing indications (and, of course, reimburse-
ment) for CAS in asymptomatic patients of “average risk”, espe-
cially in the USA. However, the lesson from SPACE-2 is that such a
move would fatally undermine two trials currently randomizing
asymptomatic patients and who have a separate limb for BMT
(CREST-2 [North America], ECST-2 [Europe]). The French ran-
domized trial (ACTRIS) has yet to start recruiting, butwill include a
dedicated limb for BMT versus CEA/CAS in patients who exhibit
one ormore features suggestive of a higher risk of suffering a late
ipsilateral stroke (J.-L. Mas, personal communication). If these
trials cannot recruit because CAS is reimbursed outwith the trial,
this would mean that future guideline bodies would always have
to defer to historical ACAS/ACSTdata regarding the role of “BMT”.

Why was SPACE-2 so important? The demise of SPACE-2
suggests that there were a number of “inconvenient truths”
that the referring clinicians and/or surgeons/interventionists
who performed large numbers of CEA/CAS procedures outwith
SPACE-2 were clearly unaware of, or perhaps chose to ignore.
First, even if ACAS/ACST remained relevant in 2016, 95% of
asymptomatic patients undergoing CEA/CAS would ultimately
undergo an unnecessary procedure, costing US healthcare pro-
viders $2 billion annually.11,12 Second, even if the procedural risk
could be reduced to zero, 92% of asymptomatic interventions
would still be unnecessary.11 Third, even if it was possible to offer
CEA/CAS to every asymptomatic patient, 95% of all strokes
would still occur.11 Fourth, procedural risks in randomized trials
(e.g., ACT-1, CREST) are rarely replicated in “real-world” practice.
In a systematic review of outcomes in administrative dataset
registries, CAS was associated with death/stroke rates that
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exceeded the 3% AHA risk threshold in nine of 21 registries
(43%).13 Fifth, the assimilating evidence that the annual risk of
stroke on BMT appears to be diminishing cannot simply be dis-
missed as “flawed”. While the majority of studies showing a
progressive decline in annual stroke rates on BMT were non-
randomized (and open to methodological criticism), there was
also a 60e70% decline in annual stroke rates in patients rand-
omised to BMT within ACAS and ACST.

In 1995, ACAS observed that the 5-year risk of “any” stroke in
patients randomized to BMT was 17.5% (3.5% per year).2 When
ACST reported in 2004,3 the 5-year risk of “any” stroke in BMT
patients had declined to 11.8% (2.4% per year). When ACST re-
ported its 10-year data in 2010,14 the 5-year risk of “any” stroke
for years 5e10was only 7.2% (1.4% per year).The samewas true
for ipsilateral stroke. ACAS originally reported a 5-year rate of
ipsilateral stroke of 11.0% (2.2% per year) in medically treated
patients.2WhenACSTreported its first 5-year data in 2004, the 5-
year risk of ipsilateral stroke had declined to 5.3% (1.1% per
year).12 When ACST reported its 10-year data in 2010, the rate of
ipsilateral stroke for years 5e10 had fallen to 3.6% (i.e., 0.7% per
year).12 These data, derived from cohorts within the randomized
trials, therefore support those observational studies that re-
ported declining stroke rates on BMTover time.

While some may have gloated over the demise of SPACE-2, it
was a disaster for those who really do want to evaluate how
BMT complements CEA/CAS in the modern era (the key word
being “complement”). It is crucial that we actively support
CREST-2, ECST-2, and ACTRIS and allow them to complete
recruitment, but this is less likely to happen if CAS is reim-
bursed outwith the trials. Of greater practical importance,
CREST-2 and (especially) ACTRIS plan to evaluate imaging fea-
tures that may be associated with an increased risk of stroke in
asymptomatic patients treated medically, including silent
infarction on baseline computed tomography/magnetic reso-
nance imaging, stenosis progression, baseline cerebral vascular
reserve impairment, computerized ultrasound plaque analysis,
magnetic resonance-diagnosed intraplaque haemorrhage, and
also spontaneous embolization on transcranial Doppler ultra-
sound,15 thereby potentially identifying a “higher-risk” cohort
that would benefit from CEA or CAS.

Persisting naysayers should remember that if SAMMPRIS
taught us nothing else, it was that other “experts” similarly
underestimated the magnitude of benefit conferred by modern
BMT over endovascular interventions in patients with symp-
tomatic intracranial stenoses.16 If they want further evidence
regarding how much uncertainty there still is, in 2012 a
Medicare expert panel in the USA concluded that the available
evidence was insufficient to determine the optimal treatment
for patients with asymptomatic carotid disease, with BMT
attracting higher scores than CEA and CAS.17 We must not let
these trials fail.
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