ON-LINE APPENDIX

PICOS Framework
Objectives. Our strategy to address the primary and secondary
questions above was informed by the PICOS framework recom-
mended by the Cochrane Collaboration Handbook for
Systematic Reviews.

Population. Our population of interest included individuals who
are asymptomatic or symptomatic with nonstenotic carotid pla-
ques (<50%), to assess both the natural history as well as the risk
of recurrent events. Studies must explicitly report the degree of
stenosis measured with either imaging technique (sonography/
CT Angiography/MR Angiography/DSA). We did not limit our
results to any age group.

Intervention. This study focusses both on the prevalence and
prognosis of nonstenotic carotid plaques in an asymptomatic
population as well as on the prognosis of known symptomatic
nonstenotic plaques. Thus, we do not define any intervention.
We also decided to include both randomized controlled trials
and observational studies, given the potentially limited number
of randomized trials conducted so far.

Comparator. We did not include a comparator group. The inci-
dence of stroke in subjects with no stenosis (0%) and/or asymp-
tomatic severe stenosis is well-described in the literature. Also,
the recurrence risk of stroke in patients with no stenosis (eg, car-
dioembolic stroke or ESUS) is different from that in patients
with SyNC, which may bias the estimate of effect size in our pop-
ulation of interest.

Outcome. Our outcomes of interest mainly included future risk
of stroke in the asymptomatic group and risk of recurrence in
symptomatic nonstenotic carotid plaques.

Study Design. We included both observational and interven-
tional studies. Observational study types included the following:
case-control, cohorts (prospective or retrospective), and cross-
sectional. Clinical trials included both randomized and non-
randomized trials, with quality assessments applied to describe
the degree of bias.

Search Strategy. Relevant literature was extracted from the fol-
lowing electronic databases: MEDLINE, EMBASE, and the
Cochrane Collaboration Library up to December 6, 2019. After
conducting abstract and full-text screening, 3 investigators (N.S.,
M.M,, ].M.O.) scanned the reference sections of all included pub-
lications to identify any relevant literature not captured in the
primary search. Experts in the field were contacted on an
ongoing basis for information about other potential ongoing or
unpublished studies. These experts were identified via the review
process and personal communications as the study proceeded.
Subject headings and keywords for each data base were stand-
ardized and included 2 primary components: carotid stenosis
and stroke. Keywords included “stroke” OR “transient ischemic
attack”) AND “carotid” AND (“plaque” OR “atherosclerosis” OR
“disease.” We did not include ESUS as a search component

because our objective was to evaluate the prevalence of nonste-
notic carotid plaques in a healthy as well as a symptomatic popu-
lation. We systematically evaluated the reporting of nonstenotic
carotid plaques via different imaging modalities in each identi-
fied study during the screening process, informed by NASCET
and/or ECASS criteria.'

Each keyword and subject heading within each of these 2
components were combined using the OR operator and then
combined with one another using the AND operator. We applied
filters to remove any editorials, letters, and case reports and then
removed any studies that comprised solely animal research.
Therefore, the result contained human-focused primary research
articles relevant to nonstenotic carotid plaques and stroke. An
example of this methodology is shown in On-line Fig 1.
Additional screening for study types, imaging modalities used to
classify carotid stenosis, and satisfaction of inclusion/exclusion
criteria noted in the following section was performed during
abstract and full-text screening.

The search of on-line databases included full-text articles pub-
lished in English. No publication date restrictions were imposed
during the primary search to maximize the sensitivity of this
search. We used the search strategy recommended by Egger for
systematic reviews of observational studies.” We also declared a
priori in our study protocol to follow the recommended Meta-
Analysis Of Observational Studies in Epidemiology guidelines for
meta-analyses and systematic reviews of observational studies.”

Study Selection. Independent agreement between 2 of the 3
authors was required for abstract screening and full-text review,
with conflicts being resolved by consensus among all 3 authors.

Inclusion/Exclusion Criteria. Our criteria for inclusion and
exclusion were as follows:

1. Only primary studies were included. Reviews, qualitative
assessments, narrative/case studies, and other summary mate-
rials were excluded but were independently scanned for any
relevant material not captured in the primary search.

2. Only clinicals trials and observational studies (cross-sectional,
cohort, and case-control studies) were included because we
did not want to limit the scope of this systematic review but
wished to collate primary, quantitative data for meta-analysis.

3. Studies in which participants were found to have non-stenotic
carotid plaques with no symptoms and studies that reported
characteristics of participants with non-stenotic carotid pla-
ques were included.

a. Studies involving patients with only severe carotid stenosis
and/or only cardioembolic strokes were excluded.

b. Studies that included and/or reported perioperative strokes
after carotid endarterectomy/carotid artery stenting or car-
diac procedures (eg, carotid artery bypass grafting) were
excluded because they would affect the outcome.

c. Studies that reported only measures of effect size but no
prevalence were excluded.

d. We also included studies that reported outcomes by the
number of carotid arteries rather than participants and di-
vided by 2 to achieve the number of participants, consider-
ing the symptomatic side being reported in the outcomes.
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e. Studies that included patients with all stenosis grades but
that did not report outcomes of patients with <50% steno-
sis were excluded.

f. In studies that divided the degree of stenosis in to <30%,
30%-70%, and >70%, outcomes were considered only for
the group with <30% stenosis; the remaining 2 groups
were excluded.

g. Studies involving < 10 participants were excluded.

Title and Abstract Screening. All authors screened titles and
abstracts and reviewed full text articles using the Covidence plat-
form (https://www.covidence.org/home). Duplicate articles at
the screening stage were identified and removed automatically
by Covidence. Abstract and title screening used the basic func-
tionality of the platform of “Yes/No/Maybe” to determine eligi-
bility, with on-screen inclusion and exclusion criteria available to
all authors. Title and abstract screening followed a basic decision
tree outlined in On-line Fig 2.

Full-Text Screening. Full-text screening was carried over into the
platform to systematically assess reasons for inclusion or exclu-
sion. Articles were included or excluded in our systematic review
as per the following sequence:

¢ Duplicate study

¢ Not a primary study

e Wrong study design (not a trial/observational study)

¢ Wrong patient population (peri-operative stroke)

¢ Wrong patient population (severe stenosis only)

e Wrong outcomes (results for non-stenotic carotid plaques not
mentioned)

The flow diagram of study inclusion and exclusion at each
state of the review is presented in On-Figs 3 and 4.

Study dates ranged from 1978 to 2019 and 2008 to 2019,
respectively.

The Cohen k scores for interrater agreement were 83.31% at
the abstract screening stage and 81.35% at the full-text review stage,
which are both rated as good as per the Cochrane Handbook. In
total, 13,428 participants had asymptomatic, nonstenotic carotid
plaques, and 17 patients had recurrent strokes in the SyNC
population.

Data Extraction and Quality Assessment. Demographic varia-
bles collected include age, sex, TOAST classification (if reported),
atrial fibrillation, prior stroke, TIA or ischemic stroke, follow-up
duration, progression of stenosis (if reported), imaging tech-
nique used for classification of carotid stenosis and degree of ste-
nosis, treatment received (if reported). Additionally, we also
collected information relevant to the SyNC population: age, sex,
previous strokes, recurrence of cerebrovascular events, plaque
features, and treatment received if available apart from the over-
all population.

Study quality was evaluated using Version 2 of the Cochrane
Risk of Bias (ROBINS-I) tool for observational studies, as sug-
gested by the Cochrane Handbook for Systematic Reviews of
Interventions.* We also assessed the external validity of these
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studies using the Grades of Recommendation, Assessment,
Development, and Evaluation (GRADE) Working Group
guidelines.’

Data Synthesis and Analysis. Analyses and visualizations were
generated using STATA/IC, Version 15.0. Study descriptors and
outcomes were tabulated and summarized on a per-study basis,
with primary outcomes reported in terms of the number of par-
ticipants who developed future strokes for the first primary ques-
tion and number of patients with recurrent stroke/TIA for the
latter question in 2 separate tables. The denominator in the for-
mer group was the total number of patients with nonstenotic ca-
rotid plaques, while the denominator in the latter group included
the total number of patients with SyNC.

Meta-analysis was performed using the metaprop command
in STATA, with prevalence and associated 95% confidence inter-
vals reported. Meta-analysis was performed using a random-
effects model of variance, in which we not only assume that the
effects of individual studies deviate from the true intervention
effect of all studies due to sampling error but that there is another
source of variance introduced by the fact that the studies do not
stem from 1 single population but are drawn from a “universe”
of populations. Thus, we expected that there would be some level
of heterogeneity inherent to the primary outcomes, confirmed
via calculation of the Higgins I* statistic. Small P values (<.10)
and Higgin I” statistics =50% were interpreted as suggestive of
the presence of heterogeneity.

Due to heterogeneity, we evaluated primary outcomes
through subgroup analyses using stratified random-effects meta-
analysis. We could evaluate metabias using trim and fill or funnel
plots because our study did not have any control groups. We
obtained separate pooled estimates based on type of imaging
technique used for classification of stenosis, treatment received,
and study design because these were the most consistently
reported variables across studies and provided a simplified basis
on which to group.

Study Quality Assessment. For summary results of the judged
risk of bias across the included studies for each domain, see
On-line Figs 4 and 5.

Confounding. For the first group, we judged 5 studies as having a
moderate risk of bias due to confounding.®'® We judged the
remaining studies at low risk of allocation bias, and none were
reported to have a high risk of bias. For the second group, we
judged only 1 study to have a moderate risk of bias due to con-
founding,'" while the remaining studies were judged to have low
risk of bias due to confounding.

Selection. For the first group, we found 8 studies having moder-
ate concerns in patient selection.®'*'*"™* The remaining studies
were judged to have a low risk of bias due to selection, and none
were judged to have serious or critical risk of bias. For the second
group, we found all except 2 studies having a moderate risk of
bias for selection because they selected a specific subgroup of
patients with specific plaque features for evaluation.


https://www.covidence.org/home

Intervention and Deviation from the Intended Intervention. All
of our studies in either group were judged to have a low bias for
intervention and deviation from the intended intervention because
most of them did not have an active intervention arm.

Bias Due to Missing Data All of our studies in either group were
judged to have a low bias for missing data.

Incomplete Outcome Data and Bias in Reporting Results. For
the first group, future ischemic stroke is the primary outcome
measure. Three studies were judged to have a moderate risk of

bias for incomplete outcome data,”!®

and 4 studies were judged
to have a moderate risk of bias in selection of the reported
result.”!®!>!® All the remaining studies were judged to have a
low risk of bias in both domains.

For the second group, recurrent stroke is the primary out-
come measure. Seven studies were judged to have a moderate
risk of bias for incomplete outcome data because only the
remaining 7 studies reported data on recurrent stroke.” >* None
of the studies were judged to have a risk of bias in the selection of

reported results.

Publication Bias Assessment for the ASyNC Population The ini-
tial Begg test suggests that our data did not report risk of bias:
Pr > |z| = 0.491.

A funnel plot (On-line Fig 6) of the included studies to assess
publication bias showed overall left-right symmetry. However,
we can see that most of studies showing effect had a small sample
size. This indicates that we need larger studies to assess outcome.

Publication Bias Assessment for the SyNC Population. The ini-
tial Begg test suggests that our data did not report risk of bias:
Pr > |z| = 0.652.

A funnel plot (On-line Fig 7) of the included studies to assess
publication bias showed, overall, some left-right asymmetry. We
see that almost all the studies have a large sample, and studies
showing effect are large and clustered against those not showing
any effect.

REFERENCES

1. Ferguson GG, Eliasziw M, Barr Hugh WK, et al. The North
American Symptomatic Carotid Endarterectomy Trial. Stroke
1999;30:1751-58 CrossRef Medline

2. Sterne JA, Egger M, Smith GD. Systematic reviews in health care:
Investigating and dealing with publication and other biases in
meta-analysis. BMJ 2001;323:101-05 CrossRef Medline

3. The EQUATOR Network. Meta-analysis of observational studies
in epidemiology: a proposal for reporting: Meta-Analysis Of
Observational Studies in Epidemiology (MOOSE) group. https://
www.equator-network.org/reporting-guidelines/meta-analysis-of-
observational-studies-in-epidemiology-a-proposal-for-reporting-
meta-analysis-of-observational-studies-in-epidemiology-moose-
group/. Accessed June 9, 2020

4. Cochrane Handbook for Systematic Reviews of Intervention.
https://training.cochrane.org/handbook. Accessed June 9, 2020

5. BMJ Best Practice. What is GRADEZ? https://bestpractice.bmj.com/
info/toolkit/learn-ebm/what-is-grade/. Accessed June 9, 2020

6. Bock RW, Gray-Weale AC, Mock PA, et al. The natural history of
asymptomatic carotid artery disease. ] Vasc Surg 1993;17:160-71
CrossRef Medline

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

. Jungquist G, Nilsson B, Ostberg H, et al. Carotid artery blood flow

velocity related to transient ischemic attack and stroke in a popula-
tion study of 69-year-old men. Stroke 1989;20:1327-30 CrossRef
Medline

. Moore WS, Boren C, Malone JM, et al. Natural history of nonste-

notic, asymptomatic ulcerative lesions of the carotid artery. Arch
Surg 1978;113:1352-59 CrossRef Medline

. Underhill HR, Yuan C, Yarnykh VL, et al. Arterial remodeling in

[corrected] subclinical carotid artery disease. JACC Cardiovasc
Imaging 2009;2:1381-89 CrossRef Medline

Zierler RE, Kohler TR, Strandness DE. Duplex scanning of normal
or minimally diseased carotid arteries: correlation with arteriogra-
phy and clinical outcome. | Vasc Surg 1990;12:447-55 CrossRef
Medline

Xu 'Y, Yuan C, Zhou Z, et al. Co-existing intracranial and extracra-
nial carotid artery atherosclerotic plaques and recurrent stroke
risk: a three-dimensional multicontrast cardiovascular magnetic
resonance study. / Cardiovasc Magn Reson 2016;18:90 CrossRef
Medline

AbuRahma AF, Cook CC, Metz M]J, et al. Natural history of carotid
artery stenosis contralateral to endarterectomy: results from two
randomized prospective trials. | Vasc Surg 2003;38:1154-61
CrossRef Medline

Hogberg D, Bjorck M, Mani K, et al. Five year outcomes in men
screened for carotid artery stenosis at 65 years of age: a population
based cohort study. Eur ] Vasc Endovasc Surg 2019;57:759-66
CrossRef Medline

Singh TD, Kramer CL, Mandrekar J, et al. Asymptomatic carotid
stenosis: risk of progression and development of symptoms.
Cerebrovasc Dis 2015;40:236-43 CrossRef Medline

Tong Y, Royle J. Outcome of patients with symptomless carotid
bruits: a prospective study. Cardiovasc Surg 1996;4:174-80 CrossRef
Medline

Lee SK, Yun CH, Oh JB, et al. Intracranial ictal onset zone in nonle-
sional lateral temporal lobe epilepsy on scalp ictal EEG. Neurology
2003;61:757-64 CrossRef Medline

Altaf N, Daniels L, Morgan PS, et al. Detection of intraplaque
hemorrhage by magnetic resonance imaging in symptomatic
patients with mild to moderate carotid stenosis predicts recur-
rent neurological events. ] Vasc Surg 2008;47:337-42 CrossRef
Medline

Coutinho JM, Derkatch S, Potvin AR]J, et al. Nonstenotic carotid pla-
que on CT angiography in patients with cryptogenic stroke.
Neurology 2016;87:665-72 CrossRef Medline

de Haro ], Rodriguez-Padilla ], Bleda S, et al. Carotid stenting with
proximal cerebral protection in symptomatic low-grade vulnerable
recurrent carotid stenosis. Ther Adv Chronic Dis 2018;9:125-33
CrossRef Medline

Kashiwazaki D, Shiraishi K, Yamamoto S, et al. Efficacy of carotid
endarterectomy for mild (<50%) symptomatic carotid stenosis
with unstable plaque. World Neurosurg 2019;121:¢60-69 CrossRef
Medline

Takai H, Uemura J, Yagita Y, et al. Plaque characteristics of patients
with symptomatic mild carotid artery stenosis. ] Stroke Cerebrovasc
Dis 2018;27:1930-36 CrossRef Medline

Yoshida K, Sadamasa N, Narumi O, et al. Symptomatic low-grade
carotid stenosis with intraplaque hemorrhage and expansive arte-
rial remodeling is associated with a high relapse rate refractory to
medical treatment. Neurosurgery 2012;70:1143-51; discussion 1150-
51 CrossRef Medline

Yoshida K, Fukumitsu R, Kurosaki Y, et al. Carotid endarter-
ectomy for medical therapy-resistant symptomatic low-
grade stenosis. World Neurosurg 2019;123:e543-48 CrossRef
Medline

AJNR Am J Neuroradiol ®:@ @ 2020 www.ajnr.org E3


http://dx.doi.org/10.1161/01.str.30.9.1751
https://www.ncbi.nlm.nih.gov/pubmed/10471419
http://dx.doi.org/10.1136/bmj.323.7304.101
https://www.ncbi.nlm.nih.gov/pubmed/11451790
https://www.equator-network.org/reporting-guidelines/meta-analysis-of-observational-studies-in-epidemiology-a-proposal-for-reporting-meta-analysis-of-observational-studies-in-epidemiology-moose-group/
https://www.equator-network.org/reporting-guidelines/meta-analysis-of-observational-studies-in-epidemiology-a-proposal-for-reporting-meta-analysis-of-observational-studies-in-epidemiology-moose-group/
https://www.equator-network.org/reporting-guidelines/meta-analysis-of-observational-studies-in-epidemiology-a-proposal-for-reporting-meta-analysis-of-observational-studies-in-epidemiology-moose-group/
https://www.equator-network.org/reporting-guidelines/meta-analysis-of-observational-studies-in-epidemiology-a-proposal-for-reporting-meta-analysis-of-observational-studies-in-epidemiology-moose-group/
https://www.equator-network.org/reporting-guidelines/meta-analysis-of-observational-studies-in-epidemiology-a-proposal-for-reporting-meta-analysis-of-observational-studies-in-epidemiology-moose-group/
https://training.cochrane.org/handbook. 
https://bestpractice.bmj.com/info/toolkit/learn-ebm/what-is-grade/
https://bestpractice.bmj.com/info/toolkit/learn-ebm/what-is-grade/
http://dx.doi.org/10.1016/0741-5214(93)90020-M
https://www.ncbi.nlm.nih.gov/pubmed/27108032
http://dx.doi.org/10.1161/01.str.20.10.1327
https://www.ncbi.nlm.nih.gov/pubmed/2678611
http://dx.doi.org/10.1001/archsurg.1978.01370230142018
https://www.ncbi.nlm.nih.gov/pubmed/708257
http://dx.doi.org/10.1016/j.jcmg.2009.08.007
https://www.ncbi.nlm.nih.gov/pubmed/20083072
http://dx.doi.org/10.1067/mva.1990.22603
https://www.ncbi.nlm.nih.gov/pubmed/2214040
http://dx.doi.org/10.1186/s12968-016-0309-3
https://www.ncbi.nlm.nih.gov/pubmed/27908279
http://dx.doi.org/10.1016/j.jvs.2003.07.028
https://www.ncbi.nlm.nih.gov/pubmed/14681599
http://dx.doi.org/10.1016/j.ejvs.2019.02.005
https://www.ncbi.nlm.nih.gov/pubmed/31142437
http://dx.doi.org/10.1159/000439179
https://www.ncbi.nlm.nih.gov/pubmed/26484542
http://dx.doi.org/10.1016/0967-2109(96)82310-6
https://www.ncbi.nlm.nih.gov/pubmed/8861432
http://dx.doi.org/10.1212/01.wnl.0000086377.94037.80
https://www.ncbi.nlm.nih.gov/pubmed/14504317
http://dx.doi.org/10.1016/j.jvs.2007.09.064
https://www.ncbi.nlm.nih.gov/pubmed/18164171
http://dx.doi.org/10.1212/WNL.0000000000002978
https://www.ncbi.nlm.nih.gov/pubmed/27412144
http://dx.doi.org/10.1177/2040622318765727
https://www.ncbi.nlm.nih.gov/pubmed/29854374
http://dx.doi.org/10.1016/j.wneu.2018.09.013
https://www.ncbi.nlm.nih.gov/pubmed/30244188
http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2018.02.032
https://www.ncbi.nlm.nih.gov/pubmed/29571763
http://dx.doi.org/10.1227/NEU.0b013e31823fe50b
https://www.ncbi.nlm.nih.gov/pubmed/22076530
http://dx.doi.org/10.1016/j.wneu.2018.11.208
https://www.ncbi.nlm.nih.gov/pubmed/30521960

"|el} Paj)0Jluod paziwopuel ‘] Oy 2)qedijdde jou ‘yN Aydesdouos sajedipul sN—:230N

(%5°61) 5L 8 Jaylo/vsa VN VN (%0°24) 1L 0oL Hoyod ‘aA1dadsold 0661 ,'|e 32 421317
(%) v6 0§ =/sN (%67¥) 819 $69 (%1'19) ov8 9/l Hoyod ‘aA3dadso.d 10T 4B 32 Bueyz
(%0) 0 ol L1IDSYN/IEIW VN VN (%8'8¢) TSl T6¢ Hoyod ‘aA1dadsold £00T ,. & 32 epeWweA
(%9£1) st N LIDSYN/VLD (%9'99) LL 0'99 (%TTs) wl wue Hoyod ‘aapdadsoiiay 800 | ]© 32 eULIIUIM
(%0) 0 Sl Jay30/14W (%1'92) 1S 869 (%001) £9 19 Hoyod ‘aAi3dadsoliay 6007 18 32 |Iyiapun
(%ze) u 6y Jay10/ysa (%) 691 679 (%195) 6L¢ [ }oyod ‘aaiRdadsosney 9661 . Te 32 8uo|
(%s110) €1 o€l NERINNVANG (%6'£9) ¥ 00L (%¥'15) oLl K HOYod ‘aA13dads0.3ay S10T e 32 y3uis
(%87 v 0¢ Jayro/sn (%6%5) OlL 9'¢9 (%5°69) Lyl €0T Hoyod ‘aAi3dadsoud Y861 ;.| 19 1249pa0y
(%£87) v 79 =/sn (%01p) S6L 069 (%7°8) 6l 656l }oyod ‘aA3dadsold 9007 (18 32 UeJexeyqeld
(%1'2) 85T VN ayo/sn (%t sy) 9vee €L (%1'v9) Tss€ 10TS Hoyod ‘aadadsold 8661 o T 13 e|0d
(%c0) v 9¥ L13DSYN/SN (%€°£9) 1561 SH9 (%£°06) €181 900C }oyod ‘aA3adso.y L10T 4,18 39 YON
(%0°6) 9 €¢ -/vsa VN 0'€9 (%001) £9 19 Hoyod ‘2A1dadsold 86l g, 18 12 2100
(%9) 0g I's Jayio/sn (%T6v) SLL Lyl (%979) 9¥¥ 14V Hoyod ‘aadadsonay L10T ;1B 313 IWOOoSe
(%8°6) 5¢ 9¢ Jayo/sn (%0°0t) 98¢ 059 (%1'05) 85¢ SlL HoYod ‘aA3dadso.d L661 5,16 32 K3}BN
(%96) 8T 9l ylo/sn (%L°6€) €8T 759 (%L1) €6T €lL 1Y *oAndadsolg L661 ¢, T8 32 SIMa
(%6'5) ¥l 08 =/sn (%L£9) 9101 1'8S (%6°51) 8¢ 0051 HoYod ‘aA3dadso.d L10T ,,,1e 32 |ney
(%17 1L VN yo/sn (%6'58) Sl8 0'69 (%6'58) Sl8 676 HoYod ‘aAi3dadsoi3ay 686l ¢, 12 19 3sinb3un(
(%9€) S 0L -/sn (%9¢¢) 8L ST9 (%5°65) 8¢l 144 Hoyod ‘aapdadsold 661 4, T8 32 uosuyof
(%9°0) ¥ 0§ 13DSYN/SN (%001) £50¢ 059 (%8'77) 969 150¢€ HoYod ‘aA3dadso.d 6107 e 32 812g330H
(%81) v VN Jayo/sn VN VN (%8'16)9¢ 7T ¥89¢ HoYod ‘aAi3dadsoiiay LO0T g[8 39 SUSSS309)
(%0°09) sl VN Jayro/vsa (%85) 69 u (%8°81) 5T 9l Hoyod ‘aA1dadso.y 6107 /& 32 8uayd
(%100 sl VN =/sN (%9°61) 161 1'89 (%L19) 8¥l (024 Hoyod ‘aandadsold €661 (12 19 20g
(%€0) L VN 13DSVYN/SN (%1'79) TL€ 00L (%1'6v) ¥6T 665 Hoyod ‘aA3dadsoud L00T & 33 e110)|eg
(VN) 0z N 13DSYN/SN (%8'65) €TC 00L VN €L€ 30yod ‘aAi3dadsoud 9661 4 |e 32 BAOIpUEX3]Y
(%51 § N =/sn N VN (%6'54) 61€ oty 1Y oAndadsold €007 ,‘[e 12 BuIyEYNqY
(%) (44) wa3ss Suipein (%) (44) (uerpay (%) azg uisaq Apms Jea) ‘loyiny
("oN) sauanz dn-mojjo4 pue anbiuyday (‘oN) uayy /ueapy) asy (*oN) DNAs a)dweg
uelpayy SuiBew Jelol

sanbe)d p13os

-ed d130udjsuou y3im uonzeindod juaized siyewoydwiAse ue ui (YL ‘9}043s) S3UIAS 4€)NDSEA0IGIIRD dIWAYDSI Jo sajed Suiziodad saipnis 4oy sdiasiialdeseyd Apnis jo Alewwns :| 3)qel aulj-uo

Singh 2020 www.ajnr.org

E4



'9)qedrjdde jou ‘yN ‘AydesSouos saiedipul sN—:a30N

(%0%9) 1L 6'S [e213.ns ‘|edIpay 13DSVYN/1D (%1'76) 9L 6L Ll aA23dsoud 60T 1B 32 BpPIYSOA
(%08) T 9T [e2184ns ‘[e21pay LIDSYN/IW (%0726) €T 147 174 3Aadsoud TL0T g, 1@ 32 epIYsoA
N WN [edIpaN L13DSYN/RIW (%9:85) € 085 85 aAivadsolnay 9107 ;e 32 NX
(%0) 0 43 [e218.ns ‘Juawade|d Jua1s LIDSYN/SN (%001) 8l €89 8l aAd2ds0.1Yy 8l0T ,,'1e 19 1eeL
VN VN VN —/3uidewr yN (%L51) 9L 1374 199 3Aadsoud 80T e 32 y3uis
VN VN VN 1S23/sn (%9°¢2) 6€ 099 €S dA3d3dsoud 810T ,, T8 32 Nsjewoy
(%0) 0 43 1e2134ng L13DSYN/RIW (%001) 91 8U 9l aARdadsold 60T ¢ Te 32 DlezemIyse)|
WN N N 13DSYN/SN (%L'22) T6l $'89 6vC aA3v2dsol3ay 10T g'Te 32 eMB|IYs|
N WN JedIpaN 13Y10/14W (%6'8¢) £ 00L 8l 3AI3D3ds04d 9107 [ 32 |yeAH
N N N L3DSYN/RIW (%6'15) b1 olLL Vid aARdadsold S10T ;T8 32 B3dng
VN VN [e21pay 1430/14W (%L99) Tt LU 13 3Aadsoud 70T [e 33 4a3unpiauy
(%0) 0 44 juawiadeld Jua)s ‘eaIpay -/sn (%794) 91 €eL 1 aA1adsonay 8107 ,]e 32 OteH 3p
VN VN |B2IpaN 13DSVN/SN (%T8p) Iy 00L S8 aAidadsonay 910T 4B 32 oyuino
(%z81) ¥ 07 [edIpaN LIDSYN/RW vN [u w aARv2dsold 800 [ 32 Jexy
(%) ("oN) sauaa3 (44) dn-mojjo4 juawjeal) waysAs Suipes pue (%) uay (44) (uerpay azis ajdwesg usisag Apms Jea\ “doyiny
JUa.1iNday uelpayw anbiuysa) SuiSew /ueap) a8y JezoL

sanbejd pi3o4ed d130u

-a3suou yym uoneindod juaiyed >13ewozdwAs e ul (VL ‘}043s) SJUIAD JB)NISEA0IGDIRD DIWAYDSI JUSLINDAI JO sajed uiziodau salpnys 1oy soiysu3deIRYd APN3s jJo Alewwng :Z 3)qel aul-uo

E5

AINR Am J Neuroradiol ®:@ @ 2020 www.ajnr.org



# A Searches
1 carotid.ti,kf.
2  stroke.tw,kf. or exp Stroke/
3  cerebrovascular accident*.tw,kf.
4 ((brain or vascular or lacunar or cerebral or isch?emic) adj2 (accident$ or infarct$ or event$ or attack$)).tw,kf.
5 2or3o0ré4
6  cryptogenic.ti,kf.
7 unknown.ti kf.
8  undetermined.ti kf.
9 6or7or8
10 1and5and 9
11 (carotid adj3 (athero$ or stenos$ or ulcer$ or plaque$ or narrow$ or constrict$)).tw,kf.
12  (carotid adj3 (high risk or low grade or low-grade)).tw,kf.
13 11or12
14 5and 13
15  limit 14 to animals
16  limit 14 to humans
17 15not 16

18 14 not17

ON-LINE FIG 1. Example of strategy used for search.

No Does the article describe

No Does the title/abstract identify

Exclude ¢ the article as observational/trial
d

esign?

No Does the article clearly identify
xclude stroke/NSynC as outcome of

interest?
No Does the study only report No
patients with severe carotid = |s———)
stenosis?

Yes

Exclude

ON-LINE FIG 2. Decision flowchart for title and abstract screening.
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4901 studies identified via
—_— .
PubMed, Embase & Cochrane | 119 duplicates excluded |

Library

\

4782 abstracts screened

—

4387 irrelevant studies excluded |

370 studies excluded

*91 results for non-stenotic lesions not
reported

*148 Wrong patient population
—>| 31 Wrong outcomes

*23 Wrong study design

*8 Wrong setting

*9 perioperative stroke

*3 postoperative stroke

5 abstract only

*4 less than 10 patients

25 studies included for final +48 not English

analysis

A

395 full-text studies assessed for
eligibility

4901 studies identified via
—_ .
PubMed, Embase & Cochrane ’ 119 duplicates excluded |
Library
v

4782 abstracts screened I - >

4387 irrelevant studies excluded |

381 studies excluded

91 studies did not report results for non-
stenotic lesions

52 studies reported results for high-grade
stenosis (>50%) only

47 non-English studies

v 45 studies also including high-grade
stenosis

26 studies including non-stroke patients

31 studies reported wrong outcomes

59 studies investigated a not suitable patient
population

9 studies reported perioperative strokes only
3 studies reported postoperative stroke only
8 studies conducted in the wrong setting

5 abstracts only

4 studies with <10patients

1 study with a wrong intervention

395 full-text studies assessed for
eligibility

\4

v

14 studies included for final
analysis

B

ON-LINE FIG 3. A, PRISMA flow diagram of the screening process for included studies (question 1). B) Question 2.
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14 studies using the Cochrane ROBINS-| tool for observatio-
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ON-LINE FIG 4. Risk of bias assessment with a traffic light plot for n

nal studies.
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Bias due to confounding

Bias due to selection of participants

Bias in classification of interventions

Bias due to deviations from intended interventions
Bias due to missing data

Bias in measurement of outcomes

Bias in selection of the reported result

Overall risk of bias

Bias due to confounding

Bias due to selection of participants

Bias in classification of interventions

Bias due to deviations from intended interventions
Bias due to missing data

Bias in measurement of outcomes

Bias in selection of the reported result

Overall risk of bias

]

=)
2

25% 50 75%

2

% 25% 50% 75% 100%

(W -0~ W]

ON-LINE FIG 5. Risk of bias assessment with a weighted summary plot for n =25 and n=14 studies using the Cochrane ROBINS-I tool for

observational studies.

Funnel plot with pseudo 95% confidence limits
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ON-LINE FIG 6. Funnel plot of the 25 studies reporting the risk of stroke with asymptomatic nonstenotic (<50%) carotid plaques in patients
with stroke. Blue circles represent individual studies. The log of the pooled risk of strokes for asymptomatic nonstenotic carotid plaques (x-axis)

is plotted against the standard error of the log of the pooled risk (y-axis). Dashed diagonal lines indicate the expected distribution of studies.
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Funnel plot with pseudo 95% confidence limits
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ON-LINE FIG 7. Funnel plot of the 7 studies reporting recurrence of stroke with nonstenotic (<50%) carotid plaques in patients with stroke.
Blue circles represent individual studies. The log of the pooled risk of recurrent strokes for nonstenotic carotid plaques (x-axis) is plotted against

the standard error of the log of the pooled risk (y-axis). Dashed diagonal lines indicate the expected distribution of studies.

non
stenotic
plaque  Stroke in %
Author Year  (0-50%) <50%stenosis ES (95% CI) Weight
RCT :
Lewis 1997 293 28 = 0.10 (0.07, 0.13) 4.16
AbuRahma 2003 319 5 * | 0.02 (0.01, 0.04) 5.20
Subtotal (I"2 =%, p=".) 0, 0.03 (0.01, 0.04) 936
I
cohort :
Moore 1978 67 6 —— 0.09 (0.04, 0.18) 2.39
Roederer 1984 141 4 > 0.03 (0.01, 0.07) 4.53
Jungquist 1989 815 17 * 0.02 (0.01, 0.03) 532
zierler 1990 77 15 | —— 0.19 (0.12, 0.30) 1.73
Bock 1993 148 15 - 0.10 (0.06, 0.16) 3.31
Polak 1993 3332 238 * 0.07 (0.06, 0.08) 535
Johnson 1995 138 5 - 0.04 (0.02, 0.08) 431
Alexandrova 1996 57 20 . —_— 0.35(0.24, 0.48) 1.04
Tong 1996 379 12 > 0.03 (0.02, 0.05) 5.03
Mackey 1997 358 35 - 0.10 (0.07, 0.13) 4.33
Prabhakaran 2006 159 45 1 —_—— 0.28 (0.22, 0.36) 2.32
Balotta 2007 147 1 > I 0.01 (0.00, 0.04) 521
Goessens 2007 2463 43 * 0.02 (0.01, 0.02) 543
yamada 2007 153 1 *> 0.01 (0.00, 0.04) 523
wintermark 2008 142 25 : —_—— 0.18 (0.12, 0.25) 2.62
Chen 2009 25 15 1 —_—t— 0.60(0.41,0.77) 0.49
Underhill 2009 68 1 ‘-:' 0.01 (0.00, 0.08) 4.46
Singh 2015 110 13 |—— 0.12 (0.07, 0.19) 2.73
Kaul 2017 238 14 - 0.06 (0.04, 0.10) 4.38
Masoomi 2017 446 30 - 0.07 (0.05, 0.09) 4.76
Noh 2017 1813 42 * 0.02 (0.02, 0.03) 5.39
Zhang 2017 840 94 | = 0.11 (0.09, 0.14) 4.86
Hoegberg 2019 696 4 * ! 0.01 (0.00,0.01) 542
Subtotal (I*2 = 95.2%, p = 0.00) 10y 0.06 (0.05,0.08)  90.64
1
Heterogeneity between groups: p = 0.000 :
Overall (I*2 = 94.92%, p = 0.00); 0 0.06 (0.05,0.08)  100.00
;
T I
0.05.1 5

Incidence Rate (person-years)

ON-LINE FIG 8. Pooled risk of stroke in patients with ASyNC, stratified by study design. ES indicates effect size.
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Author

Prospective
Altaf
Kashiwazaki
Yoshida

Yoshida

Subtotal (I'2=73.7%,p=001)

Retrospective

Takai

de Haro

Year

2008

2019

2012

2019

2018

2018

Subtotal (I'2= %,p=.)

Recurrent Total sample

H ity between g

stroke
]
)
'
4 22 —_———
)
1 17 ——
)
11 25 :
1
2 l7 —_————
1
-
)
)
]
)
'
1 19 e
1
1 22 —_—
< v
)
]
1
"
ps: p = 0.096 ‘
]

Overall (IA2 = 67.96%, p = 0.01); <>

+

ES (95% CI)

0.18 (0.07,0.39)
0.06 (0.01,0.27)
0.44 (0.27,0.63)
0.12 (0.03,0.34)
0.19 (0.04,0.33)

0.05 (0.01,0.25)
0.05 (0.01,0.22)
0.05 (:0.02,0.11)

0.13 (0.04,0.22)

Weight

1426
18.55
11.84
1490

59.55

19.61
20.84

4045

ON-LINE FIG 9. Pooled risk of recurrent stroke in patients with SyNC, stratified by study design. ES indicates effect size.
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non

stenotic  stroke
plaque in <50% Y%
Author Year  (0-50%)  stenosis ES (95% CI) Weight
T
Us '
Roederer 1984 141 2 -— 0.01 (0.00, 0.05) 4.93
Jungquist 1989 815 17 - ! 0.02(0.01,0.03)  5.49
Bock 1993 148 4 -‘—I 0.03 (0.01, 0.07) 4.45
Polak 1993 3332 157 -> 0.05 (0.04, 0.05) 5.59
Johnson 1995 138 5 ———— 0.04 (0.02, 0.08) 4.07
Alexandrova 1996 57 20 : 0.35(0.24,048)  0.77
Tong 1996 379 2 > I 0.01 (0.00, 0.02) 5.59
Lewis 1997 293 28 | —— 0.10 (0.07,0.13) 3.88
Mackey 1997 358 35 | —— 0.10 (0.07,0.13)  4.10
AbuRahma 2003 319 5 <~ : 0.02 (0.01,0.04)  5.30
Prabhakaran 2006 159 45 | ——— 0.28 (0.22, 0.36) 1.88
Balotta 2007 147 1 *>~— 0.01 (0.00, 0.04) 532
Goessens 2007 2463 43 * | 0.02 (0.01, 0.02) 5.65
Kaul 2017 238 14 —— 0.06 (0.04, 0.10) 417
Masoomi 2017 446 30 ™ 0.07 (0.05, 0.09) 4.67
Noh 2017 1813 42 * 0.02 (0.02, 0.03) 5.60
Zhang 2017 840 94 ! —— 0.11 (0.09,0.14)  4.81
Hoegberg 2019 696 4 *> ! 0.01 (0.00, 0.01) 5.64
Subtotal (I"2 =94.7%, p = 0.00) é 0.05 (0.03, 0.06) 81.92
1
DSA :
Moore 1978 67 6 H_ 0.09 (0.04, 0.18) 1.94
zierler 1990 77 15 1 ———— 0.19 (0.12, 0.30) 1.34
Chen 2009 25 3 +- 0.12 (0.04, 0.30) 0.74
Singh 2015 110 13 : —— 0.12 (0.07, 0.19) 2.27
Subtotal (I"2 = 13.7%, p = 0.32) | —_— 0.12 (0.08,0.17)  6.30
1
MRA !
yamada 2007 153 1 >— : 0.01 (0.00, 0.04) 5.35
Underhill 2009 68 1 —— 0.01 (0.00, 0.08) 4.26
Subtotal (I"2=.%,p=".) < 0.01 (-0.00,0.02)  9.61
1
CTA .
wintermark 2008 142 25 1 ——— 0.18 (0.12, 0.25) 217
1
1
Heterogeneity between groups: p = 0.000 !
Overall (I"2 = 93.68%, p = 0.00); ¢ 0.05 (0.04, 0.06) 100.00
!
I I I
0 .05 1

Incidence Rate (person-years)

ON-LINE FIG 10. Pooled risk of patients with stroke and ASyNC stratified by imaging technique. ES indicates effect size.
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%
Recurrent

Author Year  ggroke Total sample ES (95% CI) Weight
1
MR |
1
Altaf 2008 4 22 ——————— 0.18 (0.07, 0.39) 14.26
Yoshida 2012 11 25 ag 0.44 (0.27, 0.63) 11.84

 — 029(0.16,041) 2610

Subtotal (I"2=%,p=".)

us
Takai 2018 1 19 —_—— 0.05 (0.01, 0.25) 19.61
1
de Haro 2018 1 22 —_— 0.05 (0.01, 0.22) 20.84
1
Subtotal (I"2= %, p=".) <> ! 0.05(-0.02,0.11)  40.45
1
|
CTA !
1
Kashiwazaki 2019 1 17 —_—— 0.06 (0.01, 0.27) 18.55
1
Yoshida 2019 2 17 —0.— 0.12 (0.03, 0.34) 14.90
1 (I72=09 =. 0.08 (-0.01, 0.17 33.45
Subtotal (1"2= %, p =) <= (-001,0.17)
|
1
Heterogeneity between groups: p = 0.004 1
Overall (I"2 = 67.96%, p = 0.01); <> 0.13 (0.04, 0.22) 100.00
1
I
1
T I
0 .05 5

Incidence Rate (person-years)

ON-LINE FIG 11. Pooled risk of recurrent stroke in patients with SyNC, stratified by imaging technique. ES indicates effect size.
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