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ABSTRACT

The optimal management of patients with asymptomatic carotid stenosis (ACS) is the subject of extensive
debate. According to the 2017 European Society for Vascular Surgery Guidelines, carotid endarterectomy should
(Class I1a; Level of Evidence: B) or carotid artery stenting may be considered (Class IIb; Level of Evidence: B)
in the presence of one or more clinical/imaging characteristics that may be associated with an increased risk of
late ipsilateral stroke (e.g. silent embolic infarcts on brain computed tomography/magnetic resonance imaging,
progression in the severity of ACS, a history of contralateral transient ischemic attack/stroke, microemboli
detection on transcranial Doppler, etc.), provided documented perioperative stroke/death rates are <3% and
the patient’s life expectancy is >5 years. Besides these clinical/imaging characteristics, there are additional
individual, ethnic/racial or social factors that should probably be evaluated in the decision process regarding
the optimal management of these patients, such as individual patient needs/patient choice, patient compliance
with best medical treatment, patient sex, culture, race/ethnicity, age and comorbidities, as well as improvements
in imaging/operative techniques/outcomes. The present multispecialty position paper will present the rationale
why the management of patients with ACS may need to be individualized.

(Cite this article as: Paraskevas KI, Mikhailidis DP, Baradaran H, Davies AH, Eckstein HH, Faggioli G, et al.
Management of patients with asymptomatic carotid stenosis may need to be individualized: a multidisciplinary
call for action. Republication of J Stroke 2021;23:202-212. Int Angiol 2021;40:000-000. DOI: 10.23736/

MANAGEMENT OF ASYMPTOMATIC CAROTID STENOSIS

S0392-9590.21.04751-9)

Key words: Carotid stenosis; Endarterectomy, carotid; Stroke.

he optimal management of patients with asymptom-
atic carotid stenosis (ACS) is a controversial and much
debated issue. According to the 2020 Heart Disease and
Stroke Statistics, each year around 800,000 Americans
experience a new or recurrent stroke.! Of these, about
600,000 are first strokes, while the rest are recurrent epi-
sodes.! Projections show that by 2030, an additional 3.4
million USA adults will have suffered a stroke, represent-
ing a 20.5% increase in the prevalence from 2012.1
The global prevalence of ischemic stroke in 2017 was
82.4 million, that is, a 16.1% increase from 2007 to 2017
and a 10.1% increase from 1990 to 2017.! Furthermore, a
total of 2.7 million individuals died globally of ischemic
stroke in 2017.! In Europe, there are approximately 1.4
million strokes/year causing about 1.1 million deaths an-
nually.2 Around 10-15% of those strokes occur as a result
of thromboembolism from a previously asymptomatic sig-
nificant carotid stenosis.2 3
Medical treatment has improved considerably in the last
10-15 years.4 It was thus supported that the annual risk
of stroke while on current best medical treatment (BMT)
alone may be declining compared with the randomized
controlled trials (RCTs) performed 20-30 years ago.2 Con-
sequently, it was proposed that there is a need to develop
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clinical/imaging algorithms for identifying a smaller, but
higher-risk for stroke cohort in whom carotid endarterec-
tomy (CEA)/carotid artery stenting (CAS) might be tar-
geted.2.5 The 2017 European Society for Vascular Surgery
(ESVS) guidelines for the management of patients with ca-
rotid artery stenosis recommended that in “average surgical
risk” patients with a 60-99% ACS, CEA should (Class Ila;
Level of Evidence: B) or CAS may be considered (Class
IIb; Level of Evidence: B) in the presence of one or more
clinical/imaging characteristics that may be associated
with an increased risk of late ipsilateral stroke, provided
documented perioperative stroke/death rates are <3% and
patient life expectancy is >5 years.2 These clinical/imag-
ing characteristics included silent embolic infarcts on brain
computed tomography (CT)/magnetic resonance imaging
(MRI), progression in the severity of ACS, a history of
contralateral transient ischemic attack/stroke, microemboli
detection on transcranial Doppler, the presence of intra-
plaque hemorrhage or plaque ulceration on MRI, reduced
cerebrovascular reserve, a large plaque area (>40 mm?2) on
ultrasound longitudinal images and plaque echolucency as
shown by a low gray scale median (GSM <30) and pres-
ence of a large (>8 mm2) juxtaluminal hypoechoic area af-
ter image normalization of Duplex ultrasound images.2 5-7
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Besides these clinical/imaging characteristics, there are
additional individual, ethnic/racial, cultural or social fac-
tors that should probably be evaluated in the decision pro-
cess regarding the optimal management of these patients.
The current position statement considers the evidence why
the optimal management of patients with ACS may occa-
sionally need to be individualized.

Individual characteristics to consider

Some factors/characteristics that may prompt physicians
to consider individualization of the management of ACS
in specific patients include those listed below.

Individual patient needs/patient choice

Not all patients have the same lifestyle and social/cultural
background. Some patients are more active, others live
more sedentary lives. The management of patients with
different lifestyles should be tailored to their individual
needs. In addition, patients have different characters and
attitudes towards their disease; individual perception and
emotional attitude are important parameters.8 For some
patients it may be quite stressful knowing that they have a
high-grade ACS, which may lead to a stroke. In contrast,
others may not wish to undergo a surgical procedure.8
Such individual factors, surroundings and attitudes should
be taken into account when discussing the management of
ACS with each patient. Patients have the right to choose if
they want to undergo a procedure and accept the periop-
erative risk associated with CEA/CAS, or instead be man-
aged by BMT alone.

Traditional models where all treatment decisions are
made by the health professionals are no longer desired
by patients and their families.® Patients want to be active
participants in decision-making regarding their health and
treatment choices.® A survey from the UK a few years ago
regarding the management of a unilateral 70% ACS re-
vealed that 48% of the study participants would opt for
BMT alone whereas 52% preferred an intervention (30%
CEA; 22% CAS).10 The most common reasons for choos-
ing BMT over an intervention were avoidance of surgery
and the risk of periprocedural stroke/death.

A subgroup analysis by gender demonstrated that 43%
of men and 60% of women opted for BMT.10 Another 35%
of men and 20% of women selected CEA, while CAS was
preferred by 22% of men and 20% of women.!0 A sub-
group analysis by age revealed that BMT was preferred
by 39% of patients aged <70 years vs. 55% for those >70
years, whereas CEA by 35% (<70 years) vs. 27% (=70
years) and CAS by 26% (<70 years) vs. 18% (=70 years),
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respectively. Patients with a first-degree relative who had
suffered a stroke were equally likely to choose an interven-
tion compared with individuals who did not have a simi-
lar history (52% vs. 53%, respectively).1 Furthermore, a
larger proportion of patients who had suffered a contralat-
eral event chose BMT compared with those who had never
had a stroke or transient ischemic attack (64% vs. 47%).
Active smokers expressed a modest preference for CEA
(8/21: 38%) over BMT (7/21: 33%) or CAS (6/21: 29%)),
while ex- and non-smokers preferred BMT (42/81: 52%)
over CEA (23/81: 28%) or CAS (16/81: 20%).10 Overall,
the group most likely to opt for an open/endovascular in-
tervention was male smokers under 70 years of age.!0

Avoidance of surgery and the associated periprocedur-
al risk may be valid reasons to choose BMT over CEA/
CAS.19 On the other hand, the lower stroke/death rates as-
sociated with CEA compared with CAS may play a pivotal
role for some patients when selecting an intervention. By
contrast, others opt for the less invasive CAS over CEA,
placing more emphasis on the scar size, a previous posi-
tive experience with arterial stenting elsewhere (e.g. in
the lower limb arteries) and the lower cranial nerve injury
rates.!0 Thus, individual ACS patients may opt for differ-
ent treatment options using a variety of criteria.

Individual patient culture/ethnicity/race

The decision to undergo CEA may vary by ethnicity/race.
Black patients may have higher aversion scores to CEA
compared with white individuals.!! One of the reasons that
might influence this decision to avoid CEA may be the fact
that CEA does not relieve pain or prolong life but is per-
formed to reduce the risk of future stroke.!! According to
the authors,!! the “risk of future stroke” may be a difficult
concept to explain to some individuals.

A large study (N.=890,680 patients undergoing CEA/
CAS; 92.1% for ACS) identified ethnic/racial and financial
disparities in the decision to be offered CEA for ACS.12
Compared with white ACS patients, black (OR=0.72; 95%
CI: 0.69-0.75; P<0.0001), Hispanic (OR=0.79; 95% CI:
0.76-0.82; P<0.0001) and Asian patients (OR=0.81; 95%
CI: 0.76-0.82; P<0.0001) were less likely to be offered a
carotid revascularization procedure for ACS.12 When ad-
justed for age (<65 vs. >65 years), black (OR=0.73; 95%
CI: 0.69-0.78; P<0.0001) and Hispanic ACS patients
(OR=0.79; 95% CI: 0.74-0.85; P<0.0001) were less likely
to be offered a revascularization procedure compared with
white ACS patients <65 years, whereas Asian patients
did not differ significantly (OR=0.91; 95% CI: 0.78-1.06;
P>0.05). In contrast, for those >65 years, black (OR=0.74;
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95% CI: 0.71-0.78; P<0.0001), Hispanic (OR=0.79; 95%
CIL: 0.76-0.83; P<0.0001) and Asian patients (OR=0.77;
95% CI: 0.70-0.84; P<0.0001) were all less likely to be
offered a carotid revascularization procedure for ACS
compared with white individuals. Finally, Medicaid
(OR=0.60; 95% CI: 0.58-0.64; P<0.0001), private insur-
ance (OR=0.78; 95% CI: 0.77-0.79; P<0.0001) and self-
pay patients (OR=0.37; 95% CI: 0.28-0.46; P<0.0001)
were less likely to be offered CEA for ACS compared with
Medicare individuals.12

Minority patients and individuals of lower socioeco-
nomic status have generally less access to medical care for
the treatment of vascular risk factors. An analysis of data
from the National Health and Nutrition Examination Sur-
veys demonstrated that Hispanic and black patients were
significantly less likely to have adequate control of hyper-
tension and hypercholesterolemia compared with white
patients.!3 Another study demonstrated that black patients
were less likely to be aware of and controlled/treated for
dyslipidemia compared with white patients.!4 Finally, a
report from the Center for Disease Control and Preven-
tion showed that black patients not only had higher rates of
hypertension compared with white patients, but they were
also less likely to have blood pressure control.!’

Besides the factors associated with a patient’s likeli-
hood to be offered CEA or his/her decision to undergo
CEA (which may vary according to ethnic criteria/beliefs),
another parameter which may affect individual decision-
making is that CEA outcomes may vary by ethnicity/race.
In the New York Carotid Artery Surgery Study (N.=9308
CEA procedures), individuals of Hispanic-Latino ethnicity
undergoing CEA had considerably higher death and stroke
rates compared with non-Hispanic black or non-Hispanic
white patients (9.50% vs. 6.93% vs. 3.80%, respectively;
P<0.0001).16 Possible explanations for these disparities in
outcomes according to patient ethnicity include increased
comorbidities preoperatively, poor patient selection, con-
founding by socioeconomic status and other non-med-
ical factors including increased proportion of non-white
patients offered CEA at low-volume institutions by less
experienced surgeons.!6-20 Chaturvedi et al. demonstrated
that black ACS patients receiving CEA in two urban hospi-
tals tended to have higher stroke or myocardial infarction
(MI) rates compared with white individuals (15.4% vs.
5.6%; P=0.065).20 In black patients who received surgery
in the hospital with the lowest CEA volume, stroke or MI
rates were significantly higher (20.5%; P<0.05) compared
with white patients.20 The reasons for these unfavorable
outcomes after CEA in black ACS patients included a
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higher prevalence of vascular risk factors (e.g. hyperten-
sion, diabetes and smoking) and more women treated with
CEA.20 Consequently, the association between individual
ethnic parameters with CEA outcomes may affect the type
of treatment selected by patients or offered by physicians.

Patient age/comorbidities

As active and well-informed participants by health profes-
sionals, patients can make their own decision about wheth-
er to undergo a prophylactic CEA. Age and comorbidities
may play a key role in their decision-making (Supplemen-
tary Digital Material 1: Supplementary Table I). Accord-
ing to national statistics, the 5-year mortality of individu-
als aged 80-85 years is nearly 30.0% and it is higher in
males than in females (40.6% vs. 23.4%, respectively;
P<0.0001).2! Due to the high non-stroke-related mortality
in this age group (e.g. due to cancet, respiratory causes,
etc.), the net benefit of a prophylactic CEA in such elderly
patients is debatable.2!. 22 Furthermore, octogenarians and
nonagenarians have been excluded from past RCTs; con-
sequently, the number needed to treat (NNT) to prevent
one stroke in elderly ACS patients is unknown.22 23 The
need to be cautious when offering a carotid intervention
to elderly patients was underlined by some authors.24 25
Appropriate and rigorous patient selection for a carotid in-
tervention is mandatory, especially in such a fragile popu-
lation.26

Patients with multiple comorbidities have a high risk not
only of surgical/periprocedural complications, but also of
future stroke. A large study collected data from the Nation-
al Surgical Quality Improvement Program (NSQIP) about
preoperative risk factors for all patients undergoing CEA
from 2005 to 2011 (N.=44,832; 27,136 ACS patients).2’
A frailty Risk Analysis Index (RAI) Score was devel-
oped using various comorbidities (e.g. malignant disease,
congestive heart failure, shortness of breath at rest, renal
insufficiency, etc.) and social parameters (e.g. functional
status, type of residency [home, assisted living, nursing
home], etc.).2” A linear correlation was demonstrated in
ACS patients undergoing CEA between increasing frailty
RALI score with perioperative risk of stroke. Perioperative
stroke/death rates increased with increasing frailty RAI
score, at some point reaching and exceeding the periop-
erative stroke/death threshold of 3%.27

In another more recent (2005-2012) analysis of the
NSQIP data, frailty was strongly associated with morbid-
ity and mortality among patients undergoing CEA, but not
CAS.2¢ Among 37,875 patients undergoing a carotid inter-
vention, frailty was an independent predictor of complica-
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tions (23.5% vs. 7.2%, respectively; P<0.001), mortality
(5.2% vs. 1.1%, respectively; P=0.02), failure to rescue
(12.1% vs. 4.7%, respectively; P=0.02) and 30-day re-
admissions (14.9% vs. 3.7%, respectively; P=0.03) com-
pared with non-frail patients. Consequently, the potential
benefits of offering an intervention (CEA/CAS) plus BMT
vs. BMT alone in elderly ACS patients must be counter-
balanced against the potential risks associated with each
option.

The value of informed consent is crucial. Patients should
not be provided data from obsolete trials such as the As-
ymptomatic Carotid Atherosclerosis Study (ACAS),?° but
instead should be counseled with the best possible infor-
mation on outcomes with current BMT and surgical re-
sults. The results of an objective assessment of comorbidi-
ties by the treating physician (including patient frailty and
life-expectancy) should be presented to the patient.” They
need to understand the uncertainty, risks and benefits of
the management of ACS.% Younger ACS patients with a
longer life expectancy may prefer to have a prophylactic
CEA, while older ACS patients may choose to avoid CEA/
CAS.10

In an analysis of the Statutory German Quality Assur-
ance Database on all CEAs performed between 2009 and
2014 (N.=142,074; 85,738 for ACS), there was a strong
association between in-hospital stroke/death rates with
age.30 Age was associated with a higher risk of any in-hos-
pital stroke/death (relative risk per 10-year increase: 1.19;
95% CI: 1.14-1.24; P<0.01) and a higher risk of death
alone (RR=1.68; 95% CI: 1.54-1.84; P<0.01) in CEA pa-
tients. Age was also associated with a higher risk of stroke
alone (RR=1.05; 95% CI: 1.00-1.11; P<0.05), but this re-
lationship was weaker.30

A study presenting the outcomes after 22,516 CAS pro-
cedures (10,677 on symptomatic [47.4%] and 11,839 on
ACS patients [52.6%]) revealed an interesting finding.3!
ACS patients offered CAS had periprocedural death, stroke
and MI rates of 1.0% (95% CI: 0.9-1.2), 2.3% (95% CI:
2.1-2.6) and 2.2% (95% CI: 2.0-2.5), respectively. Nev-
ertheless, mortality rates during a mean follow-up time of
2 years for ACS patients were as high as 27.7% (95% CI:
26.4-28.9). For ACS patients aged >80 years in particular
(N.=7,255 patients), a staggering mean 2-year mortality
of 41.5% (95% CI: 39.7-43.3) was reported.3! Therefore,
almost half of those ACS patients aged >80 years did not
live long enough to obtain benefit from CEA in terms of
stroke prevention.3! Similar results were reported in a
more recent single-center study discussing the outcomes
of CEA in ACS nonagenarians.32 Based on the reported
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median postoperative survival of 29 months in their group
of ACS nonagenarians, the authors advised that the enthu-
siasm for offering CEA to elderly ACS individuals should
be tempered by the low survival rates.32 This finding raises
some serious concerns about the appropriateness of offer-
ing carotid revascularization procedures to very elderly
ACS patients.

Patient’'s sex

A previous analysis of combined results from ACAS!!
and the Asymptomatic Carotid Surgery Trial (ACST)23
revealed that asymptomatic men had a 51% relative risk
reduction with CEA, whereas there was no clear benefit
in women.33 Women with ACS tend to be older, and their
perioperative outcomes are worse.33 Elderly ACS women
in particular have high mortality rates due to ischemic
stroke (up to 40.0% at 5 years), which prevents a net ben-
efit from carotid revascularization.?!

Consequently, not only are older women at higher peri-
operative stroke/death risk after CEA, but they are also
more likely to experience more severe strokes and higher
stroke disability. According to the 2020 U.S. Heart Dis-
ease and Stroke Statistics, each year approximately 55,000
more females than males suffer a stroke.! Sex-specific
stroke rates in some areas have declined significantly since
1993 for males, but not for females.34 This trend was seen
for all-strokes and ischemic strokes, but not for hemor-
rhagic strokes.34

In addition, studies evaluating carotid plaques in wom-
en who have undergone CEA demonstrated more smooth
muscle cells and a smaller degree of macrophage infiltra-
tion, suggesting a more stable phenotype.35 Clinicians also
need to consider competing risks of stroke. Elderly wom-
en, in particular, are more likely to have an ischemic stroke
due to atrial fibrillation rather than ACS.3¢

An in-vivo 3.0-T MRI study of carotid plaque features
attempted to explain the sex differences indicative of high-
er-risk plaques in males.37 A total of 131 ACS individuals
(67 males; 64 females) were imaged with a 3.0-T whole-
body scanner. By univariate linear regression analysis,
male patients had a higher prevalence of thin/ruptured fi-
brous cap (48% vs. 17%, for males vs. females, respective-
ly; OR=4.41; 95% CI: 1.97-9.87; P<0.01), lipid-rich ne-
crotic core (73% vs. 50%, respectively; OR=2.72; 95% CI.:
1.31-5.65; P=0.01) and a higher incidence of intra-plaque
hemorrhage (33% vs. 17%, respectively; OR=2.36; 95%
CI: 1.03-5.38; P=0.04) compared with females.37 In multi-
variate logistic regression analysis after adjusting for body
mass index, hyperlipidemia, statin use and angiographic
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stenosis on MRI, the adjusted OR remained virtually un-
changed for the prevalence of thin/ruptured fibrous cap
(adjusted OR=4.41; 95% CI: 1.97-9.87; P<0.01) and the
presence of a lipid-rich necrotic core (adjusted OR=3.66;
95% CI: 1.67-8.00; P=0.01). However, the prevalence of
intraplaque hemorrhage was no longer significantly dif-
ferent (adjusted OR=2.15; 95% CI: 0.93-4.98; P=0.07).37
These results support a sex-specific approach for the inva-
sive management of ACS.

An expert committee undersigning a multidisciplinary
consensus document recognized that the landmark RCTs
have not been powered to assess outcomes specifically for
women, because females were largely under-represented
in all RCTs.38 A post-hoc subgroup analysis of ACAS
showed that the sex differences in CEA outcomes were
mainly related to the higher operative stroke/death risk
observed in women compared with men (3.6% vs. 1.7%,
respectively), resulting in an inferior relative risk reduc-
tion (RR) in the overall benefit gained from CEA over time
in females vs. males compared with BMT alone (5-year
relative RR=17% vs. 66%, for females vs. males, respec-
tively).2> However, ACAS was performed between 1987
and 1993 and the trial did not have a prespecified sex sub-
group analysis, as was the case with ACST 1.23 In ACST
1,23 the 5-year benefit gained from CEA in women was half
of that achieved in men (absolute RR=4.08% vs. 8.21%,
respectively). At 10 years, a benefit gained from CEA was
only seen in women <75 years of age, but it was still in-
ferior to that provided by CEA in asymptomatic men of
similar age.3® A meta-analysis of ACAS?® and ACST 123
data showed a significant benefit with surgery compared
with BMT for ACS men (OR=0.49; 95% CI: 0.36-0.66),
but not for women (OR=0.96; 95% CI: 0.63-1.45; pooled
interaction P=0.01).40 A possible reason for the inferior re-
sults of CEA/CAS in women compared with men may be
the fact that females with ACS often receive suboptimal
medical care.4!

According to the recommendations of the committee
participating in the multidisciplinary consensus docu-
ment, an equipoise between CAS/CEA and modern BMT
for ACS is likely, but there is limited evidence to con-
sider BMT alone as the best choice for the management
of women with severe ACS (Grade 2, Level of Evidence:
B).4! A strong recommendation for CEA was provided for
women with 60-99% ACS for reduction of long-term risk
of stroke, provided the patient has a 5- to 10-year life-ex-
pectancy and perioperative stroke/death rates are <2.0%
(Grade 1, Level of Evidence B). Furthermore, CAS for
ACS females should mainly be offered within the con-
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text of RCTs including a medical arm with/without a CEA
arm.4! It was concluded that the overall benefit of carotid
revascularization in stroke prevention for women with
ACS is expected to be lower than for ACS men (Grade 2,
Level of Evidence: B).4!

Patient adherence with BMT

Up to 50% of vascular patients cannot quit smoking.42 43
Other patients may discontinue taking their drugs (e.g.
statins) because of side-effects or intolerance4 45 and
older patients may forget to take their medication. A pos-
sible pharmacological resistance to clopidogrel or aspirin
should also be taken under consideration.4¢ Due to drug re-
sistance/discontinuation or lack of adherence, patients of-
ten end up receiving suboptimal BMT and, consequently,
inadequate stroke prevention therapy.

As a result of the rigorous surveillance by the investi-
gators in RCTs, patients may be more adherent in RCTs
than in clinical practice. Consequently, the results of RCTs
may often underestimate or overestimate the benefit of a
therapeutic approach.4” This discrepancy in the results be-
tween RCTs and real-life observational studies/registries
should be taken into account when dealing with individual
patients. Patients with multiple risk factors may have a
higher chance of progression of ACS and may therefore
need to be considered for more aggressive treatment strat-
egies, including CEA or CAS.

The outcomes of ACS patients managed with BMT
alone and not offered CEA/CAS may be worse in everyday
clinical practice compared with those reported in RCTs.
A study from Boston, USA addressed the natural history
of patients with moderate (50-69%) ACS managed with
BMT alone and not offered any intervention (N.=794 pa-
tients; 900 carotid arteries).4¢ Plaque progression occurred
in 262 arteries. Of these, 36 patients (13.7%) developed
ipsilateral neurologic symptoms. Of the entire cohort, 90
patients (11.3%) developed ipsilateral ischemic symptoms
despite receiving BMT; 58% of these were strokes. The
S-year freedom from symptoms was 88.4+1.5%, while
the 5-year actuarial survival for the entire cohort was
81.9£1.5%, with no advantage seen with BMT.48

In the Asymptomatic Carotid Stenosis and Risk of
Stroke (ACSRS) study, 1121 patients with 50-99% ACS
receiving BMT underwent 6-monthly clinical assess-
ment and carotid duplex ultrasound examinations for up
to 8 years (mean follow-up: 4 years).4 ACS progression
occurred in 222 patients (19.8%), while 130 first ipsilat-
eral cerebral or retinal ischemic events (59 strokes) were
recorded. For patients with 70-99% ACS at baseline, the
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8-year cumulative ipsilateral cerebral ischemic event rate
was 12% in the absence and 21% in the presence of pro-
gression.4

A prospective, multicenter (N.=36) study from China,
the Revascularization of Extracranial Carotid Artery Ste-
nosis (RECAS) trial, demonstrated that ACS patients of-
fered CEA in low-volume centers received suboptimal
medical therapy preoperatively compared with high-vol-
ume centers, such as aspirin (73.0% vs. 88.7%, respective-
ly; P<0.001) and statins (25.6% vs. 34.9%, respectively;
P=0.008).59 A similar analysis from the United States using
the Vascular Quality Initiative database and including pa-
tients undergoing CEA (N.=71,283) and CAS (N.=12,053)
between 2012 and 2017 demonstrated similar results.4!
Around 10-12% of patients did not receive an antiplatelet
agent preoperatively, whereas approximately 20% did not
receive a statin.#! Finally, in a review of data from 3382
patients admitted to a tertiary referral center with an isch-
emic stroke, 219 radiographically confirmed strokes adju-
dicated as carotid-mediated were studied.! On admission,
50% were receiving antiplatelet therapy and 55% were
receiving lipid-lowering agents, most commonly statins
(53%). A total of 35% individuals were receiving both an
antiplatelet and lipid-lowering medication.5! Nearly half
(96/219 patients; 43%) of the (previously asymptomatic)
patients presented with an occluded carotid artery as the
culprit of their carotid stroke. Based on these results, the
authors concluded that BMT alone is unlikely to provide
sufficient stroke prevention for all patients with significant
ACS.S! It was suggested that the stroke risk of individual
ACS patients should be stratified, and the treatment should
be tailored to each patient’s needs.52-54

Risk prediction tools/improvements in CEA outcomes
for ACS patients

Improvements in MRI/CT imaging techniques and tech-
nology nowadays make it possible to identify plaque fea-
tures associated with increased stroke risk.55. 56 Irregular
plaque morphology and/or ulcerated plaque surface are as-
sociated with an increased risk for future stroke. Similarly,
the detection of intraplaque hemorrhage is an identifying
feature of the vulnerable plaque and is strongly associated
with cerebrovascular events.55 Intraplaque hemorrhage
may be a stronger predictor of stroke risk than clinical
risk factors.5¢ Consequently, the use of MRI/CT imaging
techniques may help to identify ACS patients at high risk
for stroke who would benefit from a prophylactic carotid
revascularization procedure.>¢

Besides the improvement in annual stroke rates with

Vol. 40 - No. ??

PARASKEVAS

BMT alone,* it should be considered that the periprocedur-
al stroke rates associated with CEA for ACS patients have
also improved. There are data from some centers where
CEA was performed on ACS patients with death/stroke
rates as low as 0.5%.57 Therefore, the optimal management
of some ACS patients (i.e. BMT alone vs. CEA+BMT)
may also be guided by local surgical/medical expertise.

An essential prerequisite in order to offer a prophylactic
carotid intervention to ACS patients is that those individu-
als should have a reasonable life-expectancy for maximum
benefit from the procedure.2 Carotid guidelines do not rec-
ommend offering an intervention to patients not expected
to live long enough to benefit from the procedure.2 Various
risk prediction models have been developed in an attempt
to identify prognostic factors associated with long-term
survival in ACS patients undergoing CEA (Supplemen-
tary Digital Material 2: Supplementary Table II).58-70 A
number of negative prognostic factors have been identi-
fied, including old age (12 studies),8. 60-70 cardiac disease
(12 studies),8-9% diabetes mellitus (11 studies),38-62, 64, 66-70
chronic obstructive pulmonary disease (10 studies),00-69
chronic kidney disease with/without dialysis (6 stud-
ies),00, 62, 64, 68-70 statin non-use (5 studies),0!. 62, 64, 66, 68
contralateral carotid occlusion (5 studies)39: 62. 64, 66,70 and
smoking (4 studies).62 64-66 The simultaneous presence of
several of these conditions/criteria in ACS patients should
prompt physicians to consider BMT instead of CEA/CAS
for the management of these individuals.

Conclusions

It has been supported that international guidelines are the
“Holy Grail” in Medicine.”! Such guidelines ensure that
the management of patients is uniform and based on Level
I Evidence generated by high-quality RCTs. Large, ongo-
ing RCTs, such as the Carotid Revascularization Endarter-
ectomy versus Stenting Trial (CREST)-272 and ACST-2,73
will generate high-quality data and evidence for clinical
practice and should be vigorously supported with enroll-
ment of all eligible patients. However, due to local social/
cultural population differences and resources in different
parts of the world, a “one-size-fits-all” guideline policy
may not be appropriate for all patients.’! Besides RCTs,
future guidelines should also consider evidence from pro-
pensity-matched trials (preferably multi-center), audited
registries and multiregistry analyses.”! Physicians should
always seek to optimize patient adherence to BMT ac-
cording to current guidelines because all-cause and car-
diac mortality in ACS are very high.7* Nevertheless, some
patients may require specific modifications based on indi-
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vidual lifestyle, personal traits, social and cultural char-
acteristics, as well as emerging advances in the field (for
example, specific vulnerable carotid plaque features like
intraplaque hemorrhage, neovascularization, plaque vol-
ume and inflammation that can be detected with the newer
imaging approaches).52 75. 76 Deciding which is the right
treatment for the right patient is crucial. Some patients de-
serve/require a more aggressive (or a more conservative)
approach than others. Consequently, the management of
specific ACS patients may need to be individualized, with
active patient participation in making health and treatment
choices.
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